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Summary
GSMA Terminal Steering Group (TSG) would like to confirm the publication of 
· TS.27 NFC Handset Test Book V16.0
This TS.27 V16.0 replaces previous versions of TS.27.
This version of TS.27 references new and updated NFC Forum test cases for Type 2, 3, 4 and 5 Tag Operation and new test cases for NFC Analog testing as defined in NFC Forum Certification Release 12 (CR12). TS.27 also defines new tests specifically for Type 5 Tag compliance. Additionally various corrections and clarifications have been introduced.
We would also like to thanks GCF for the continued status update with TS.27 tests included in their certification scheme.
TS.27 NFC Handset Test Book V16.0
GSMA TSG published the TS.27 NFC Handset Test Book V16.0 on DD MMMM 2020. 
Summary of new and removed tests in TS.27 
· NFC Type 5 Tag Operation testing: 
· 12 new test added from NFC Forum CR12 and 
· 8 new tests defined in TS.27.
· NFC Type 2, 3 and 4 Tag Operation testing: Replacement of existing test cases with new test cases to reflect NFC Forum Certification Release 12:
· 18 tests from removed from NFC Forum CR11 and replaced by 
· 33 new/updated tests added from NFC Forum CR12.
· NFC Forum Analog testing: 
· 5 new tests added from NFC Forum CR12.
See section 8 complete list of replaced and new tests.
Summary of other changes to TS.27
The changes include the following:
· NFC Reference Tags: Annex C updated with a new set of NFC Reference Tags to be used for testing. Including link to example of suppliers.
· Transaction event: Clarification that applications are allowed to start based on received transaction event (often forbidden in native Android).
· Multi CEE: Clarification on Multiple Active Card Emulation Environments (CEE) that if the Device supports HCE, support of Multiple Active CEE is mandatory.
· Updated device settings for Android Secure NFC option.
· Battery Low mode: Clarification how to achieve Battery Low Mode.
· SEAC ARA and ARF testing: Clarification for GlobalPlatform SEAC testing (Annex B.8) that both ARA and ARF test cases are mandatory.
TS.27 with track changes between V15.0 and V16.0 can be requested from GSMA by contacting terminals@gsma.com. 
Compliancy to TS.26 versions
TS.27 V16.0 references TS.26 V15.0 and v14.0 only. TS.26 V15 is the latest version available.
Actions to Certification schemes
Section 8 within this LS provide a list of test cases which have been removed and added  in TS.27 and should be updated accordingly in the Certification Criteria.
Release Schedule and future meetings
The next versions of TS.26 and TS.27 will be planned according to contribution and therefore there is no fixed schedule for the next versions. 
GSMA TSGDaSP group is welcoming input for next releases of TS.26 and TS.27. 
TSGDaSP Industry Collaboration
TSGDaSP (TSG Device as Service Platform) delivers requirement and test specifications for Secure Services implemented on Mobile Devices using Secure Elements (UICC, eUICC, eSE). 
The TSGDaSP strives to provide transparency and alignment of its work on NFC Secure Services and appreciates collaboration with other industry bodies and will continue to liaise as required.
Contact
In the case of further questions and/or feedback to the published TS.27, these can be directed to Paul Gosden, GSMA Terminals Director [mailto:paul.gosden@gsma.com].
Appendix A: Attached document
The following documents are provided together with this LS:
GSMA TS.27 NFC Handset Test Book V16.0.
[bookmark: _Ref529365662][bookmark: _Ref8917323]Test cases added and removed
This chapter lists the test cases which have been removed and added to this version of TS.27. 
Tag Operation test cases – Annex B.9.1
For the Type 2, 3 and 4 Tag Operation testing, the existing NFC Forum tests referenced in TS.27 Annex B.9.1 have been replaced with new test cases with different number and names according to NFC Forum Certification Release 12. The replacement is reflected in a separate tables for each Type 2, 3 and 4 Tag in sections below. 
For Type 5 Tag Operation, all test cases are new.
Type 2 Tag test case changes
This table lists the existing tests that are removed and the new tests introduced to replace the existing tests. These tests are intended to be removed from the Certification Criteria:
	Existing Test Cases to be  removed
	Existing Test case description
	Replaced by new Test Cases to be added.

	3.3.3.24.2.3.5.2.1
	NDEF Read from Version 1.2 Type 2 tag [TC_T2T_NDA_BV_1]
	3.3.3.24.2.3.11.1

	3.3.3.24.2.3.5.2.2
	NDEF Read from Version 2.0 Type 2 tag [TC_T2T_NDA_BV_2]
	3.3.3.24.2.3.11.2

	3.3.3.24.2.3.5.4.1
	NDEF Detection and Read from Type 2 tag (x = 0 to 2) [TC_T2T_NDA_BV_3_x]
	3.3.3.24.2.3.10.1, 3.3.3.24.2.3.10.2, 3.3.3.24.2.3.10.4, 3.3.3.24.2.3.12.1, 
3.3.3.24.2.3.12.2, 3.3.3.24.2.3.12.4, 3.3.3.24.2.3.12.6

	3.3.3.24.2.3.5.4.2
	NDEF Write on INITIALIZED Type 2 tag (x = 0 to 2) [TC_T2T_NDA_BV_4_x]
	3.3.3.24.2.3.10.3, 3.3.3.24.2.3.12.3, 3.3.3.24.2.3.12.5, 3.3.3.24.2.3.12.7, 3.3.3.24.2.3.12.8

	3.3.3.24.2.3.5.4.3
	NDEF Write on READ-ONLY Type 2 tag [TC_T2T_NDA_BV_5]
	3.3.3.24.2.3.12.9

	3.3.3.24.2.3.5.4.4
	Transitions from READ/WRITE to READ-ONLY (x = 0 to 2) [TC_T2T_NDA_BV_6_x]
	3.3.3.24.2.3.12.10



This table lists the new tests intended to be added to the Certification Criteria:
	New Test Cases added
	New Test case description

	3.3.3.24.2.3.10.1
	Exchange and Timing Measurement [TC_T2T_FTH_BV_1]

	3.3.3.24.2.3.10.2
	READ Command/Response with the Minimum and the Maximum Frame Delay Time POLL>LISTEN [TC_T2T_FTH_BV_2_x]

	3.3.3.24.2.3.10.3
	WRITE Command/Response with the Minimum and the Maximum Frame Delay Time POLL>LISTEN [TC_T2T_FTH_BV_3_x]

	3.3.3.24.2.3.10.4
	SECTOR SELECT Command timing verification [TC_T2T_FTH_BV_4]

	3.3.3.24.2.3.11.1
	Verify Minor Mapping Version Number [TC_T2T_MEM_BV_1]

	3.3.3.24.2.3.11.2
	Verify Major Mapping Version Number [TC_T2T_MEM_BV_2]

	3.3.3.24.2.3.12.1
	Verify processing if Type 2 Tag is not in a valid State [TC_T2T_NDA_BV_3]

	3.3.3.24.2.3.12.2
	NDEF Detection and Read from Static Memory Layout [TC_T2T_NDA_BV_4]

	3.3.3.24.2.3.12.3
	NDEF Detection and Write to INITIALIZED Static Memory Layout [TC_T2T_NDA_BV_5]

	3.3.3.24.2.3.12.4
	NDEF Detection and Read from Dynamic Memory Layout [TC_T2T_NDA_BV_6]

	3.3.3.24.2.3.12.5
	NDEF Detection and Write to INITIALIZED Dynamic Memory Layout [TC_T2T_NDA_BV_7]

	3.3.3.24.2.3.12.6
	NDEF Detection and Read from Dynamic Memory Layout with Lock Control TLV [TC_T2T_NDA_BV_8]

	3.3.3.24.2.3.12.7
	NDEF Write to Dynamic Memory Layout with Lock Control TLV [TC_T2T_NDA_BV_9]

	3.3.3.24.2.3.12.8
	NDEF Write to INITIALIZED Dynamic Memory Layout with Lock Control TLV and T2T_Area that is too small for the NDEF Message [TC_T2T_NDA_BV_10]

	3.3.3.24.2.3.12.9
	NDEF Write to READ-ONLY [TC_T2T_NDA_BV_11]

	3.3.3.24.2.3.12.10
	Transitions from READ/WRITE to READ-ONLY with different Mem Layouts (x = 0 to 3)  [TC_T2T_NDA_BV_12_x]



Type 3 Tag test case changes
This table lists the existing tests that are removed and the new tests introduced to replace the existing tests. These tests are intended to be removed from the Certification Criteria:
	Existing Test Cases to be  removed
	Existing Test case description
	Replaced by new Test Cases to be added.

	3.3.3.24.3.3.1.1.1
	Manufacture Parameter (PMm) and Maximum Timing [TC_T3T_MEM_BV_1]
	3.3.3.24.3.3.11.1

	3.3.3.24.3.3.3.1.1
	Frame Structure and Communication Protocol [TC_T3T_FTH_BV_1]
	3.3.3.24.3.3.13.3, 3.3.3.24.3.3.13.4

	3.3.3.24.3.3.4.1.1
	Update Command and Check Command [TC_T3T_CSE_BV_1]
	3.3.3.24.3.3.13.3

	3.3.3.24.3.3.4.2.1
	Block List Format [TC_T3T_CSE_BV_2]
	3.3.3.24.3.3.13.3

	3.3.3.24.3.3.5.1.1
	NDEF Management data RWFlag [TC_T3T_NDA_BV_1]
	3.3.3.24.3.3.13.1

	3.3.3.24.3.3.5.2.1
	Versioning (x=0 to 2) [TC_T3T_NDA_BV_2_x]
	3.3.3.24.3.3.13.2, 3.3.3.24.3.3.13.5

	3.3.3.24.3.3.5.3.1
	NDEF Detection and Read Sequence (x=0 or 1) [TC_T3T_NDA_BV_3_x]
	3.3.3.24.3.3.13.3, 3.3.3.24.3.3.13.5

	3.3.3.24.3.3.5.3.2
	NDEF Write Sequence [TC_T3T_NDA_BV_4]
	3.3.3.24.3.3.13.4, 3.3.3.24.3.3.13.5



This table lists the new tests intended to be added to the Certification Criteria:
	New Test Cases added
	New Test case description

	3.3.3.24.3.3.9.1
	Verification of behavior when responding with reverse polarity (x = 0 to 1)  [TC_T3T_RFI_BV_1]

	3.3.3.24.3.3.9.2
	De-synchronization after receipt of the EoD (x = 0 to 3)  [TC_T3T_RFI_BV_2]

	3.3.3.24.3.3.11.1
	Verification of timing (x = 0 to 3)  [TC_T3T_MEM_BV_1]

	3.3.3.24.3.3.13.1
	Verify state change from READ/WRITE state to READ ONLY state  [TC_T3T_NDA_BV_1]

	3.3.3.24.3.3.13.2
	Verify Minor and Major Mapping Version Number (x = 0 to 2) [TC_T3T_NDA_BV_2]

	3.3.3.24.3.3.13.3
	NDEF Detection and Read (x = 0 to 2) [TC_T3T_NDA_BV_3]

	3.3.3.24.3.3.13.4
	NDEF Write (x = 0 to 5) [ TC_T3T_NDA_BV_4]

	3.3.3.24.3.3.13.5
	Verification of behavior in unexpected case, depending on parameters in Attribute Information Block (x = 0 to 1) [ TC_T3T_NDA_BI_3]



Type 4 Tag test case changes
This table lists the existing tests that are removed and the new tests introduced to replace the existing tests. These tests are intended to be removed from the Certification Criteria:
	Existing Test Cases to be  removed
	Existing Test case description
	Replaced by new Test Cases to be added.

	3.3.3.24.4.3.5.2.1
	NDEF Read from Version 2.2 Type 4 Tag [TC_T4T_NDA_BV_1]
	3.3.3.24.4.3.8.1

	3.3.3.24.4.3.5.2.2
	NDEF Read from Version 3.0 Type 4 Tag [TC_T4T_NDA_BV_2]
	3.3.3.24.4.3.8.2

	3.3.3.24.4.3.5.4.1
	NDEF Detection and Read from Type 4 Tag [TC_T4T_NDA_BV_3]
	3.3.3.24.4.3.8.3, 3.3.3.24.4.3.9.1, 3.3.3.24.4.3.9.2, 3.3.3.24.4.3.9.3

	3.3.3.24.4.3.5.4.2
	NDEF Write on INITIALISED Type 4 Tag [TC_T4T_NDA_BV_4]
	3.3.3.24.4.3.9.4, 3.3.3.24.4.3.9.5

	3.3.3.24.4.3.5.4.3
	NDEF Write on READ-ONLY Type 4 Tag [TC_T4T_NDA_BV_5]
	3.3.3.24.4.3.9.6



This table lists the new tests intended to be added to the Certification Criteria:
	New Test Cases added
	New Test case description

	3.3.3.24.4.3.8.1
	Verify Minor Mapping Version Number (x = 0 to 1) [TC_T4T_MEM_BV_1_x]

	3.3.3.24.4.3.8.2
	Verify Major Mapping Version Number [TC_T4T_MEM_BV_2]

	3.3.3.24.4.3.8.3
	Verify processing of T4T in invalid State [TC_T4T_MEM_BV_3]

	3.3.3.24.4.3.9.1
	NDEF Detection and Read MV2.0 (x=0 to 3) [TC_T4T_NDA_BV_13_x]

	3.3.3.24.4.3.9.2
	NDEF Detection and Read MV2.0 using Extended Field coding [ TC_T4T_NDA_BV_14]

	3.3.3.24.4.3.9.3
	 NDEF Detection and Read MV3.0 (x=0 to 4) [TC_T4T_NDA_BV_15_x]

	3.3.3.24.4.3.9.4
	NDEF Write to Type 4 Tag (x=0 to 5) [TC_T4T_NDA_BV_16_x]

	3.3.3.24.4.3.9.5
	NDEF Write to Type 4 Tag with an NDEF-File that is too small (x=0 to 1) [TC_T4T_NDA_BV_17_x]

	3.3.3.24.4.3.9.6
	NDEF Write to Type 4 Tag that is in READ-ONLY State (x=0 to 1) [TC_T4T_NDA_BV_18_x]



Type 5 Tag test case changes
This table lists the new tests added in relation to Type 5 Tag testing and intended to be added to the Certification Criteria:
	New Test Cases added
	New Test case description

	3.3.3.24.5.3.8.1
	NDEF Read procedure from a tag with Memory Block size 4, 8, 16 or 32 bytes [TC_T5T_MSM_READ_BV_1_x]

	3.3.3.24.5.3.8.2
	NDEF Write procedure to a Tag with Memory Block size 4, 8, 16 or 32 bytes [TC_T5T_MSM_WRITE_BV_1_x]

	3.3.3.24.5.3.8.3
	[bookmark: _Hlk530410505]NDEF Read procedure from a Tag with different TLV structures [TC_T5T_MSM_READ_BV_2_x] 

	3.3.3.24.5.3.8.4
	NDEF Write procedure to a Tag with different TLV structures [TC_T5T_MSM_WRITE_BV_2_x]

	3.3.3.24.5.3.9.1
	NDEF Read with 1 tag SLEEP state and 1 tag in SELECTED state [TC_T5T_CS_SLPSEL_BV_1]

	3.3.3.24.5.3.10.2.1
	Verify Minor Mapping Version Number [TC_T5T_NIA_READ_BV_1_x]

	3.3.3.24.5.3.10.2.2
	Verify Major Mapping Version Number [TC_T5T_NIA_READ_BV_2_x]

	3.3.3.24.5.3.10.4.1
	NDEF Read procedure in addressed mode [TC_T5T_NIA_READ_BV_3_x]

	3.3.3.24.5.3.10.4.2
	NDEF Read procedure from a Tag with READ_MULTIPLE_BLOCK [TC_T5T_NIA_READ _BV_4_x]

	3.3.3.24.5.3.10.4.3
	NDEF Write procedure following the NDEF Read procedure with READ_MULTIPLE_BLOCK [TC_T5T_NIA_WRITE_BV_1]

	3.3.3.24.5.3.10.4.4
	NDEF Write on READ-ONLY Type 5 Tag [TC_T5T_NIA_WRITE_BV_2]

	3.3.3.24.5.3.10.4.5
	Transition from READ-WRITE to READ-ONLY Type 5 Tag [TC_T5T_NIA_TRANS_BV_1_x]

	3.3.3.29.1
	NFC Forum Type 5 Tag – Read NFC Tag - Test Sequence No 1: Type 5 Tag

	3.3.3.30.1
	NFC Forum Type 5 Tag – Write NFC Tag - Test Sequence No 1: Type 5 Tag

	3.3.3.31.1
	Distance for NFC Type 5 Tag reading - Test Sequence No 1: Distance for NFC Type 5 Tag Reading - 0,0cm

	3.3.3.31.2
	Distance for NFC Type 5 Tag reading - Test Sequence No 2: Distance for NFC Type 5 Tag Reading - 0,5cm

	3.3.3.31.3
	Distance for NFC Type 5 Tag reading - Test Sequence No 3: Distance for NFC Type 5 Tag Reading - 1,0cm

	3.3.3.31.4
	Distance for NFC Type 5 Tag reading - Test Sequence No 4: Distance for NFC Type 5 Tag Reading - 2cm

	3.3.3.31.5
	Distance for NFC Type 5 Tag reading - Test Sequence No 5: Distance for NFC Type 5 Tag Reading - 3,0cm

	3.3.3.32.1
	NFC Type 5 Tag reading performance - Test Sequence No 1



NFC Forum Analog test cases – Annex B.9.2
This table lists the new tests added and referencing NFC Forum Analog test cases. These tests are intended to be added to the Certification Criteria:
	New Test Cases added
	New Test case description

	3.3.3.27.9.1.1.18
	Excessive Field exposure test

	3.3.3.27.9.2.1.6
	Field Activation

	3.3.3.27.9.2.1.7
	Field Deactivation

	3.3.3.27.9.2.2.4
	Modulation Polling Device to Listening Device – NFC-V

	3.3.3.27.9.2.3.4
	Load Modulation Reception Test for NFC-V
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