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1 Introduction

At RAN plenary #82, the way forward on handling FGI 103 and FGI 104 for TM9 was endorsed in RP-182815 with proposals extracted below:

· Proposal 1: FGI 103 and FGI 104 are set to ‘1’ for Rel-15 and later releases.
· for Category 11 and higher UEs, FGI 103 and FGI 104 shall be set to 1
· for DL Category 11 and higher UEs (except DL Category 13), FGI 103 and FGI 104 shall be set to 1.
· Proposal 2: task RAN2 and RAN5 to provide CRs for approval at RAN#83 with the UE categories agreed at RAN#82.
· RAN5 shall grant a grace period for UEs to comply with this requirement.
This document discusses affected test cases and related actions in RAN5

2 Discussion
2.1 Synchronization of RAN2 CR

RAN2 has provided a CR R2-1901478 to update the FGI 103 and 104 in TS 36.331. RAN5 needs to submit CRs to synchronize the same changes in TS 36.521-2 and TS 36.521-3. Below is an example of the changes:
Table A.4.4-3a: Feature group indicators 101-132 for FDD

	Item
	Additional information
	Notes
	If indicated "Yes" the feature shall be implemented and successfully tested for the corresponding release
	Release
	Ref.
	Mnemonic
	Comments

	101
	- DMRS with OCC (orthogonal cover code) and SGH (sequence group hopping) disabling
	- if the UE supports two or more layers for spatial multiplexing in UL, this bit shall be set to 1.
	
	Rel-10
	36.331, Annex C.1
	pc_FeatrGrp_101_F
	Corresponding to the Index of Indicator, the leftmost binary bit 101.
Set to true if supporting all functionalities in the feature group.

	
	
	- If a category 0 UE does not support this feature, this bit shall be set to 0.
	
	Rel-12
	
	
	

	102
	- Trigger type 1 SRS (aperiodic SRS) transmission (Up to X ports)

NOTE: X = number of supported layers on given band
	
	
	Rel-10
	36.331, Annex C.1
	pc_FeatrGrp_102_F
	Corresponding to the Index of Indicator, the leftmost binary bit 102.
Set to true if supporting all functionalities in the feature group.

	103
	- PDSCH transmission mode 9 when up to 4 CSI reference signal ports are configured
	- for Category 8 UEs, this bit shall be set to 1.
	
	Rel-10
	36.331, Annex C.1
	pc_FeatrGrp_103_F
	Corresponding to the Index of Indicator, the leftmost binary bit 103.
Set to true if supporting all functionalities in the feature group.

	
	
	- for Category 11 and higher UEs, this bit shall be set to 1.

- for DL Category 11 and higher UEs (except for DL Category 13), this bit shall be set to 1.
	Yes
	Rel-15
	
	
	

	104
	- PDSCH transmission mode 9 for TDD when 8 CSI reference signal ports are configured
	- if the UE does not support TDD, this bit is irrelevant (capability signalling exists for FDD for this feature), and this bit shall be set to 0.

- for Category 8 UEs, this bit shall be set to 1.
	
	Rel-10
	36.331, Annex C.1
	pc_FeatrGrp_104_F
	Corresponding to the Index of Indicator, the leftmost binary bit 104.
Set to true if supporting all functionalities in the feature group.

	
	
	- if the UE does not support TDD, this bit is irrelevant (capability signalling exists for FDD for this feature), and this bit shall be set to 0.

- for Category 11 and higher UEs, this bit shall be set to 1.

- for DL Category 11 and higher UEs (except for DL Category 13), this bit shall be set to 1.
	Yes
	Rel-15
	
	
	


Table A.4.4-3b: Feature group indicators 101-132 for TDD

	Item
	Additional information
	Notes
	If indicated "Yes" the feature shall be implemented and successfully tested for the corresponding release
	Release
	Ref.
	Mnemonic
	Comments

	101
	- DMRS with OCC (orthogonal cover code) and SGH (sequence group hopping) disabling
	- if the UE supports two or more layers for spatial multiplexing in UL, this bit shall be set to 1.
	
	Rel-10
	36.331, Annex C.1
	pc_FeatrGrp_101_T
	Corresponding to the Index of Indicator, the leftmost binary bit 101.
Set to true if supporting all functionalities in the feature group.

	
	
	- If a category 0 UE does not support this feature, this bit shall be set to 0.
	
	Rel-12
	
	
	

	102
	- Trigger type 1 SRS (aperiodic SRS) transmission (Up to X ports)

NOTE: X = number of supported layers on given band
	
	
	Rel-10
	36.331, Annex C.1
	pc_FeatrGrp_102_T
	Corresponding to the Index of Indicator, the leftmost binary bit 102.
Set to true if supporting all functionalities in the feature group.

	103
	- PDSCH transmission mode 9 when up to 4 CSI reference signal ports are configured
	- for Category 8 UEs, this bit shall be set to 1.
	
	Rel-10
	36.331, Annex C.1
	pc_FeatrGrp_103_T
	Corresponding to the Index of Indicator, the leftmost binary bit 103.
Set to true if supporting all functionalities in the feature group.

	
	
	- for Category 11 and higher UEs, this bit shall be set to 1.

- for DL Category 11 and higher UEs (except for DL Category 13), this bit shall be set to 1.
	Yes
	Rel-15
	
	
	

	104
	- PDSCH transmission mode 9 for TDD when 8 CSI reference signal ports are configured
	- if the UE does not support TDD, this bit is irrelevant (capability signalling exists for FDD for this feature), and this bit shall be set to 0.

- for Category 8 UEs, this bit shall be set to 1.
	
	Rel-10
	36.331, Annex C.1
	pc_FeatrGrp_104_T
	Corresponding to the Index of Indicator, the leftmost binary bit 104.
Set to true if supporting all functionalities in the feature group.

	
	
	- if the UE does not support TDD, this bit is irrelevant (capability signalling exists for FDD for this feature), and this bit shall be set to 0.

- for Category 11 and higher UEs, this bit shall be set to 1.

- for DL Category 11 and higher UEs (except for DL Category 13), this bit shall be set to 1.
	Yes
	Rel-15
	
	
	


2.2 Handling of RAN5 test cases related to FGI 103 and 104

In TS 36.521-2, a bunch of RF test cases are identified with the applicability conditions including FGI 103 or FGI 104. No RRM test case is identified. In TS 36.523-2, no SIG test case is identified as related to FGI 103 or 104.

According to RAN plenary agreements, FGI 103 and 104 would be mandatory for Category 11 and higher UEs or DL Category 11 and higher UEs (except DL Category 13). In release 15, ‘Category 11 and higher’ means Category 11 and Category 12, and ‘DL Category 11 and higher’ means DL Category 11 to 26. After investigation of TS 36.306 Table 4.1A-6 we can find DL Category > 14 requires supporting of Category 11 or Category 12. Therefore the condition can be simplified as:
‘Cat11 or Cat12 or DLCat11 or DLCat12 or DLCat14’

This should be reflected in the applicability conditions. Additional line can be added to capture this new condition. The new line includes condition for lower categories depending on FGI 103 or 104, and condition for higher categories without dependency on FGI 103/104.
Below is an example of new condition:

<Example of FDD test cases>

	8.3.1.1.1_D
	FDD PDSCH Single-layer Spatial Multiplexing on antenna ports 7 or 8 without a simultaneous transmission for eDL-MIMO
	Rel-10
	C25
	UE supporting E-UTRA FDD and Feature Group Indicator 103
	DCI format 2C

	
	
	Rel-15
	Cxxx
	UE supporting E-UTRA FDD and Feature Group Indicator 103 and (UE Category < 11 and (UE DL Category < 11 or UE DL Category = 13 )), 
or UE supporting E-UTRA FDD and (UE Category >= 11 or UE DL Category = 11 or UE DL Category = 12 or UE DL Category >=14)
	DCI format 2C


	C25
IF (NOT(A.4.3-4a/1 OR A.4.3-4aa/1) AND (A.4.1-1/1) AND A.4.4-3a/103) THEN R ELSE N/A

	Cxxx
IF (NOT(A.4.3-4a/1 OR A.4.3-4aa/1) AND (A.4.1-1/1) AND (((A.4.4-3a/103 AND NOT(A.4.3-4/11 OR A.4.3-4/12 OR A.4.3-4a/6 OR A.4.3-4a/7 OR A.4.3-4a/9)) OR (A.4.3-4/11 OR A.4.3-4/12 OR A.4.3-4a/6 OR A.4.3-4a/7 OR A.4.3-4a/9))) THEN R ELSE N/A


<Example of TDD test cases>

	8.3.2.1.2_D
	TDD PDSCH Single-layer Spatial Multiplexing on antenna ports 7 or 8 without a simultaneous transmission for eDL-MIMO
	Rel-10
	C26
	UE supporting E-UTRA TDD and Feature Group Indicator 104
	Each "Test Number" to be performed once, in a chosen band supporting tested BW
	
	

	
	
	Rel-15
	Cyyy
	UE supporting E-UTRA TDD and Feature Group Indicator 104 and (UE Category < 11 and (UE DL Category < 11 or UE DL Category = 13 )), 

or UE supporting E-UTRA TDD and (UE Category >= 11 or UE DL Category = 11 or UE DL Category = 12 or UE DL Category >=14)
	
	
	


	C26
IF (NOT(A.4.3-4a/1 OR A.4.3-4aa/1) AND (A.4.1-1/2 AND A.4.4-3b/104)) THEN R ELSE N/A

	Cyyy
IF (NOT(A.4.3-4a/1 OR A.4.3-4aa/1) AND (A.4.1-1/2) AND ((A.4.4-3a/104 AND NOT(A.4.3-4/11 OR A.4.3-4/12 OR A.4.3-4a/6 OR A.4.3-4a/7 OR A.4.3-4a/9)) OR (A.4.3-4/11 OR A.4.3-4/12 OR A.4.3-4a/6 OR A.4.3-4a/7 OR A.4.3-4a/9))) THEN R ELSE N/A


The changes in applicability shall also be synchronized to the test cases.

<Example of FDD test cases>
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<Example of TDD test cases>
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Proposal 1: Add additional conditions in the applicability of each test case to capture the RAN plenary agreements.
2.3 Handling of RAN5 grace period

The test cases identified as related to FGI 103 or 104 can be divided into 2 groups based on their applicability:

Group 1: Besides TDD/FDD and limitation of categories, the applicability includes only FGI 103 or 104.

Group 2: Besides TDD/FDD and limitation of categories, the applicability includes FGI 103 or 104 along with other PICS.

After the changes of applicability in section 2.2, the Group 1 test cases would become mandatory immediately for UEs of appropriate category, while Group 2 test cases are still dependent on UE’s other capabilities.

According to RAN plenary’s agreements, RAN5 shall grant a grace period for UEs to comply with this requirement. The grace period would be necessary for Group 1 test cases and shall be added in applicability description.
Below is an example of grace period added in the applicability table:

	8.3.1.1.1_D
	FDD PDSCH Single-layer Spatial Multiplexing on antenna ports 7 or 8 without a simultaneous transmission for eDL-MIMO
	Rel-10
	C25
	UE supporting E-UTRA FDD and Feature Group Indicator 103
	DCI format 2C

	
	
	Rel-15
	Cxxx
	UE supporting E-UTRA FDD and Feature Group Indicator 103 and (UE Category < 11 and (UE DL Category < 11 or UE DL Category = 13 )), 

or UE supporting E-UTRA FDD and (UE Category >= 11 or UE DL Category = 11 or UE DL Category = 12 or UE DL Category >=14)
Editor’s note: A grace period is granted for the UE to comply with this requirement. At RAN5#84 [August 2019] this note will be reviewed.
	DCI format 2C


Proposal 2: RAN5 sets a grace period of 6 months for Group 1 test cases and adds the grace period in the applicability table.
2.4 Adding checking point of FGI 103 and 104 in UE capability testing
The verification of mandating FGI 103 and 104 itself shall be captured in SIG test case TS 36.523-1 8.5.4.1. For the release and category agreed by RAN plenary, the values of these 2 FGI bits shall be ‘1’ instead of only ‘Checked’.
According to RAN Plenary agreement, the applicable categories for FGI bits checking are:

- for Category 11 and higher UEs, this bit shall be set to 1.

- for DL Category 11 and higher UEs (except for DL Category 13)

In release 15, ‘Category 11 and higher’ means Category 11 and Category 12, and ‘DL Category 11 and higher’ means DL Category 11 to 26. After investigation of TS 36.306 Table 4.1A-6 we can find DL Category > 14 requires supporting of Category 11 or Category 12. Therefore the condition can be simplified as :

‘Cat11 or Cat12 or DLCat11 or DLCat12 or DLCat14’
Below is proposed change in the test case 8.5.4.1:
8.5.4.1
UE capability transfer / Success

8.5.4.1.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE receives an UECapabilityEnquiry message before AS security is activated }

    then { UE transmits an UECapabilityInformation message including UE radio access capability information corresponding to the ue-CapabilityRequest variable }

            }

…

	                  featureGroupIndRel10-r10
	Shall be set according to the corresponding PICS items. Checked.
	BITSTRING 32
	

	                      -- FGI 101
	Checked
	
	

	                      -- FGI 102
	Checked
	
	

	                      -- FGI 103
	Checked
	
	Rel-10 to Rel-14 OR (>=Rel 15 AND NOT(UE category 11 OR UE category 12 OR UE DL Category 11 OR UE DL Category 12 OR UE DL Category 14))

(Note 1)

	
	‘1’B
	
	>= Rel-15 AND (UE category 11 OR UE category 12 OR UE DL Category 11 OR UE DL Category 12 OR UE DL Category 14)

	                      -- FGI 104
	Checked
	
	Rel-10 to Rel-14 OR (>=Rel 15 AND NOT(UE category 11 OR UE category 12 OR UE DL Category 11 OR UE DL Category 12 OR UE DL Category 14))

(Note 1)

	
	‘1’B
	
	>= Rel-15 AND (UE category 11 OR UE category 12 OR UE DL Category 11 OR UE DL Category 12 OR UE DL Category 14)

	                      -- FGI 105
	Checked
	
	

	                      -- FGI 106
	Checked
	
	

	                      -- FGI 107
	Checked
	
	

	                      -- FGI 108
	Checked
	
	

	                      -- FGI 109
	Checked
	
	


Proposal 3: Adding checking point in TS 36.523-1 8.5.4.1 to verify the FGI 103 and 104 are set to ‘1’.
3 Conclusion
RAN5 is requested to consider following proposals.

Proposal 1: Add additional conditions in the applicability of each test case to capture the RAN plenary agreements.
Proposal 2: RAN5 sets a grace period of 6 months for Group 1 test cases and adds the grace period in the applicability table.
Proposal 3: Adding checking point in TS 36.523-1 8.5.4.1 to verify the FGI 103 and 104 are set to ‘1’.
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