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[bookmark: _Toc116995841]Introduction
[bookmark: _Hlk149235128]In the last RAN4 meeting RAN4#108bis, RAN4 has started discussing performance requirements and test cases for Rel-18 MIMO evolution for DL and UL. The following agreements were made and issues discussed [1]:
	Topic 5: Performance part

Issue 5-1-1: L1-RSRP measurement accuracy
Agreement: 
-	No need to add extra accuracy requirements for L1-RSRP measurement.

Issue 5-1-2: TDCP measurement accuracy
Way forward:
· Option 1: 
· Depends on the conclusion of feasibility study in Topic #2. 
· Option 2: 
· Not to define measurement accuracy requirements for TRS based TDCP reporting

Issue 5-1-3: TDCP Measurement Report Mapping
Way forward:
· Option 1: 
· Add the below table for amplitude reporting in 38.133
· Table 1: Quantization of amplitude value for TDCP reporting
	Value of  
	Value of amplitude 

	0
	0.99609375

	1
	0.994475728

	2
	0.9921875

	3
	0.988951457

	…
	…

	12
	0.75

	13
	0.646446609

	14
	0.5

	15
	0.292893219



Issue 5-2-1: Test case list
Way forward:
· FFS on test case list




In this contribution we discuss: 
· two TA test cases;
· unified TCI state switching for mTRP test cases;
· TDCP performance requirements and test cases.

[bookmark: _Toc116995842]Discussion
Two TA test cases
Regarding the two TA feature, a test case needs to be defined using as starting point the timing-related test cases that have already been defined in TS 38.133. More specifically, in TS 38.133 the following two related test cases have been specified:
· NR UE Transmit Timing Test for FR1 (A.6.4.1.1 of TS 38.133), to verify that a UE can follow frame timing change of the connected gNB;
· SA FR1 timing advance adjustment accuracy (A.6.4.3.1 of TS 38.133), to verify UE TA adjustment delay and accuracy requirement.
These test cases, that were originally designed for FR1, have then been extended in A.7.4 of TS 38.133 to cover FR2 operations.
The test case for the two TA feature should include:
· A setup with two TRPs, each sending its own TA command;
· An adjustable timing delay between the two cells/TRPs to verify MRTD and MTTD requirements.
[bookmark: _Toc149939881]Define the test case for the two TA feature including:
· [bookmark: _Toc149939882]A setup with two TRPs, each sending its own TA command;
· [bookmark: _Toc149939883]An adjustable timing delay between the two cells/TRPs to verify MRTD and MTTD requirements.
Considering all the agreements about MRTD/MTTD up to RAN4#108 [2][3], there will be UE capabilities for UEs supporting STxMP and also for UEs supporting RTD>CP. Considering all the possible UE combinations, we have the following summary for MRTD/MTTD requirements for multi-DCI multi-TRP operation with two TAs:
	
	UE supports RTD>CP
	UE supports STxMP
	MRTD (μs)
	MTTD (μs)
	Margin (M1/M2) (μs)

	FR1
	Yes
	Yes
	33
	34.6
	1.6

	FR2
	Yes
	Yes
	8
	8.5
	0.5

	FR1
	Yes
	No
	33
	34.6
	1.6

	FR2
	Yes
	No
	8
	8.5
	0.5

	FR1
	No
	Yes
	CP
	CP+1.6
	1.6

	FR2
	No
	Yes
	CP
	CP+0.5
	0.5

	FR1
	No
	No
	CP
	No requirements
	No requirements

	FR2
	No
	No
	CP
	No requirements
	No requirements



To address all these combinations, a single test case with two MRTD configurations could be defined:
· The first configuration assumes MRTD = CP;
· The second configuration assumes MRTD > CP.
If a UE supports MRTD > CP, it only runs the second configuration. On the opposite side, if a UE does not support MRTD > CP, it only runs the first configuration.
[bookmark: _Toc149939884]Define the test case for the two TA feature including two MRTD configurations, assuming either MRTD > CP or MRTD = CP; a UE will only run one of the two configurations depending on whether it supports MRTD > CP or MRTD = CP.

Unified TCI state switching for mTRP test cases
The discussion on the unified TCI requirements for mTRP is still ongoing in RAN4. On the other hand, some conclusions can already be made based in particular on the outcome of the last RAN4 meeting RAN4#108bis [1]:
· No requirement will be defined for simultaneous DL reception or UL transmission in FR2;
· For sDCI, requirements for MAC-CE based TCI state switch delay will be defined considering three cases:
· Case 1: Both target TCIs are known;
· Case 2: One of target TCIs is unknown and another is known;
· Case 3: Both target TCIs are unknown.
· For mDCI, new requirements are FFS when SSBs are overlapped or adjacent, therefore we think we should wait the conclusions on such matters before defining if test cases will be needed and how they will look like.
In Rel-17 separate test cases were defined for joint TCI state switch, DL TCI state switch, and UL TCI state switch, and that should be considered for Rel-18 as well.
[bookmark: _Toc149939885]Define the test case for the unified TCI state switching for mTRP including at least sDCI FR2 MAC-CE based TCI switch for:
· [bookmark: _Toc149939886]Case 1: Both target TCIs are known;
· [bookmark: _Toc149939887]Case 2: One of target TCIs is unknown and another is known;
· [bookmark: _Toc149939888]Case 3: Both target TCIs are unknown.

TDCP performance requirement and test cases
The feasibility study about TDCP in Topic #2 has not yet reached the conclusions. Therefore, we think we should wait the conclusions on such matters before defining if test cases will be needed and how they will look like.
[bookmark: _Toc149939889]Wait for the conclusions of feasibility study about TDCP in Topic #2 before defining any test case.

[bookmark: _Toc116995848]Conclusion
In this contribution we discussed: two TA test cases, unified TCI state switching for mTRP test cases, and TDCP performance requirements and test cases. The following Observations and Proposals were made:

Proposal 1: Define the test case for the two TA feature including:
-	A setup with two TRPs, each sending its own TA command;
-	An adjustable timing delay between the two cells/TRPs to verify MRTD and MTTD requirements.
Proposal 2: Define the test case for the two TA feature including two MRTD configurations, assuming either MRTD > CP or MRTD = CP; a UE will only run one of the two configurations depending on whether it supports MRTD > CP or MRTD = CP.
Proposal 3: Define the test case for the unified TCI state switching for mTRP including at least sDCI FR2 MAC-CE based TCI switch for:
-	Case 1: Both target TCIs are known;
-	Case 2: One of target TCIs is unknown and another is known;
-	Case 3: Both target TCIs are unknown.
Proposal 4: Wait for the conclusions of feasibility study about TDCP in Topic #2 before defining any test case.
[bookmark: _Toc116995849]
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