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1 Introduction

At RAN5#81, RAN5 receives an LS from RAN Plenary on TM9 FGI bits 103 and 104 to inform RAN5 the plan to mandate FGI bits 103 and 104 to ‘1’ from Rel-15. And RAN Plenary request RAN5 to ensure that the associated RAN5 test case(s) are captured in the RAN5 specifications and to provide feedback at RAN#82. 

This document discusses affected test cases and future actions in RAN5

2 Discussion
After checking through TS 36.521-2 and TS 36.523-2, a number of RF test cases are identified to be affected by FGI bits 103 and 104, among which 22 test cases will be affected directly. The 22 test cases are listed in Annex A. There are more test cases affected by FGI bits 103 and 104, but the applicability also depends on other features, such as 4Rx, 256QAM, Enhanced performance requirements type A/B/C etc., therefore those test cases are not listed in this document.

Proposal 1:
To inform RAN Plenary in the reply LS that the associated RAN5 test cases for FGI 103 and FGI 104 are already captured in the RAN5 specifications. RAN5 is therefore in a position to reflect the mandated FGI 103 and FGI 104 via CR upon RAN Plenary approval.
Once RAN Plenary has agreed to mandate the FGI bits 103 and 104, a TS 36.331 CR would be needed to capture the agreement. An associated RAN2 CR R2-1818598 is submitted to RAN2#104 aiming to get technically endorsed. The changes are copied below.
	103
	- PDSCH transmission mode 9 when up to 4 CSI reference signal ports are configured and when not operating in CE mode
	- for Category [X] and higher UEs, this bit shall be set to 1.

- for DL Category [X] and higher UEs, this bit shall be set to 1.
	Yes
	Yes

	104
	- PDSCH transmission mode 9 for TDD when 8 CSI reference signal ports are configured and when not operating in CE mode
	- 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.

Category [X] and higher UEs, this bit shall be set to 1..
- for DL Category [X] and higher UEs, this bit shall be set to 1.
	Yes
	No


Based on the RAN2 CR the RAN5 specifications are investigated to identify changes needed in future.
2.1 Example of changes needed in TS 36.521-2
1. Adding new applicability condition for Rel-15 onward 

	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
	Each "Test Number" to be performed once, in a chosen band supporting tested BW
	
	

	
	
	Rel-15
	C25b
	UE supporting E-UTRA FDD
	
	
	


2. Adding definition of new condition for Category [X] and above without checking FGI 103/104
	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

	C25b
IF (NOT(A.4.3-4/1 OR A.4.3-4/2 OR A.4.3-4/3 OR A.4.3-4/4 OR A.4.3-4/5 OR A.4.3-4a/1 OR A.4.3-4a/2 OR A.4.3-4aa/1) AND (A.4.1-1/1)) THEN R ELSE N/A


3. Updating FGI bits table to keep alignment with TS 36.331
Table A.4.4-3b: Feature group indicators 101-132 for TDD
	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 to Rel-14
	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 [X] and higher UEs, this bit shall be set to 1.

- for DL Category [X] and higher UEs, 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 to Rel-14
	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.

Category [X] and higher UEs, this bit shall be set to 1..

- for DL Category [X] and higher UEs, this bit shall be set to 1.
	Yes
	Rel-15
	
	
	


2.2 Example of changes needed in TS 36.521-1

1. Updating test applicability statement in test cases
8.3.1.1
FDD PDSCH Single-layer Spatial Multiplexing Performance (UE-Specific Reference Symbols)
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

8.3.1.1.1_D.1
Test purpose

To verify the UE’s ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for single-layer transmission on antenna ports 7 or 8 without a simultaneous transmission on the other antenna port and multiple CSI reference symbols configurations with non-zero and zero transmission power.

8.3.1.1.1_D.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 10 to release 14 that support eDL-MIMO. Applicability requires support for FGI bit 103.
This test applies to all types of E-UTRA FDD UE release 15 and forward that support eDL-MIMO. 
2.3 Change needed in TS 36.523-1

1. Adding Checking point of FGI 103/104 in UE capability testing.

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-8 to Rel-14

	
	‘1’B
	
	> Rel-9 AND (UE category >= [X] OR DL Category >=[X]

	                      -- FGI 104
	Checked
	
	Rel-8 to Rel-14

	
	‘1’B
	
	> Rel-9 AND (UE category >= [X] OR DL Category >=[X]

	                      -- FGI 105
	Checked
	
	

	                      -- FGI 106
	Checked
	
	

	                      -- FGI 107
	Checked
	
	

	                      -- FGI 108
	Checked
	
	

	                      -- FGI 109
	Checked
	
	


2.4 Change needed in TS 36.523-2

1. Updating FGI bits table to keep alignment with TS 36.331

Table A.4.5-3a: Release 10 AS feature group indicators 101-132 for FDD
	3
	- 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 to Rel-14
	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 [X] and higher UEs, this bit shall be set to 1.

- for DL Category [X] and higher UEs, this bit shall be set to 1.
	Yes
	Rel-15
	
	
	

	4
	- 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 to Rel-14
	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 UE supports FDD and TDD this item shall be set to same value as for item 4 in Table A.4.5-3b for TDD.

	
	
	- 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.

Category [X] and higher UEs, this bit shall be set to 1..

- for DL Category [X] and higher UEs, this bit shall be set to 1.
	Yes
	Rel-15
	
	
	


Proposal 2:
RAN5 technically reviews the proposed changes in RAN5 specifications.
3 Conclusion
RAN5 is requested to consider following proposals.

Proposal 1:
To inform RAN Plenary in the reply LS that the associated RAN5 test cases for FGI 103 and FGI 104 are already captured in the RAN5 specifications. RAN5 is therefore in a position to reflect the mandated FGI 103 and FGI 104 via CR upon RAN Plenary approval.
Proposal 2:
RAN5 technically reviews the proposed changes in RAN5 specifications.
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Annex A
Test cases affected by FGI bits 103 and 104
Rel-10
	Clause
	Title
	Release
	Applicability

	
	　
	
	Condition
	Comments

	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

	8.3.1.1.2_D
	FDD PDSCH Single-layer Spatial Multiplexing on antenna ports 7 or 8 with a simultaneous transmission for eDL-MIMO
	Rel-10
	C25
	　
	UE supporting E-UTRA FDD and Feature Group Indicator 103

	8.3.1.2.1_D
	FDD PDSCH Dual-layer Spatial Multiplexing for eDL-MIMO
	Rel-10
	C25
	　
	UE supporting E-UTRA FDD and Feature Group Indicator 103

	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

	8.3.2.1.3_D
	TDD PDSCH Single-layer Spatial Multiplexing on antenna ports 7 or 8 with a simultaneous transmission for eDL-MIMO
	Rel-10
	 C26
	　
	UE supporting E-UTRA TDD and Feature Group Indicator 104

	8.3.2.2.1_D
	TDD PDSCH Dual-layer Spatial Multiplexing for eDL-MIMO
	Rel-10
	C25a
	　
	UE supporting E-UTRA TDD and Feature Group Indicator 103

	9.2.3.1_D
	FDD CQI Reporting under AWGN conditions - PUCCH 1-1 for eDL-MIMO
	Rel-10
	C25
	　
	UE supporting E-UTRA FDD and Feature Group Indicator 103

	9.2.3.2_D
	TDD CQI Reporting under AWGN conditions - PUCCH 1-1 for eDL-MIMO
	Rel-10
	C26
	　
	UE supporting E-UTRA TDD and Feature Group Indicator 104

	9.3.1.2.1_D
	FDD CQI Reporting under fading conditions - PUSCH 3-1 for eDL-MIMO
	Rel-10
	C25
	　
	UE supporting E-UTRA FDD and Feature Group Indicator 103


	9.3.1.2.2_D
	TDD CQI Reporting under fading conditions - PUSCH 3-1 for eDL-MIMO
	Rel-10
	C25a
	　
	UE supporting E-UTRA TDD and Feature Group Indicator 103

	9.4.1.3.1_D
	FDD PMI Reporting - PUSCH 3-1 (Single PMI) for eDL-MIMO
	Rel-10
	C25
	　
	UE supporting E-UTRA FDD and Feature Group Indicator 103

	9.4.1.3.2_D
	TDD PMI Reporting - PUSCH 3-1 (Single PMI) for eDL-MIMO
	Rel-10
	C26
	　
	UE supporting E-UTRA TDD and Feature Group Indicator 104

	9.4.2.3.1_D
	FDD PMI Reporting - PUSCH 1-2 (Multiple PMI) for eDL-MIMO
	Rel-10
	C25
	　
	UE supporting E-UTRA FDD and Feature Group Indicator 103

	9.4.2.3.2_D
	TDD PMI Reporting - PUSCH 1-2 (Multiple PMI) for eDL-MIMO
	Rel-10
	C26
	　
	UE supporting E-UTRA TDD and Feature Group Indicator 104


Rel-11
	Clause
	Title
	Release
	Applicability

	
	　
	
	Condition
	Comments

	8.3.1.2.1_D_1
	FDD PDSCH Dual-layer Spatial Multiplexing for eDL-MIMO (Release 11 and forward)
	Rel-11
	C25
	　
	UE supporting E-UTRA FDD and Feature Group Indicator 103

	8.3.2.2.1_D_1
	TDD PDSCH Dual-layer Spatial Multiplexing for eDL-MIMO (Release 11 and forward)
	Rel-11
	C25a
	　
	UE supporting E-UTRA TDD and Feature Group Indicator 103


Rel-12
	Clause
	Title
	Release
	Applicability

	
	　
	
	Condition
	Comments

	9.3.7.1
	FDD CQI Reporting under fading conditions - PUSCH 3-2 for eDL MIMO Enhancement
	Rel-12
	C25
	　
	UE supporting E-UTRA FDD and Feature Group Indicator 103

	9.3.7.2
	TDD CQI Reporting under fading conditions - PUSCH 3-2 for eDL MIMO Enhancement
	Rel-12
	C25a
	　
	UE supporting E-UTRA TDD and Feature Group Indicator 103

	9.4.1.4.1
	FDD PMI Reporting with 4Tx enhanced codebook - PUCCH 1-1 (Single PMI) for eDL MIMO Enhancement
	Rel-12
	C25
	　
	UE supporting E-UTRA FDD and Feature Group Indicator 103

	9.4.1.4.2
	TDD PMI Reporting with 4Tx enhanced codebook - PUCCH 1-1 (Single PMI) for eDL MIMO Enhancement
	Rel-12
	C25a
	　
	UE supporting E-UTRA TDD and Feature Group Indicator 103

	9.4.2.3.3
	FDD PMI Reporting with 4Tx enhanced codebook - PUSCH 1-2 (Multiple PMI) for eDL-MIMO Enhancement
	Rel-12
	C25
	　
	UE supporting E-UTRA FDD and Feature Group Indicator 103

	9.4.2.3.4
	TDD PMI Reporting with 4Tx enhanced codebook - PUSCH 1-2 (Multiple PMI) for eDL-MIMO Enhancement
	Rel-12
	C25a
	　
	UE supporting E-UTRA TDD and eDL-MIMO Enhancement and Feature Group Indicator 103
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