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1 Introduction
In RAN4#110bis meeting, there are some remaining issues regarding to performance part.
2 Discussion
2.1 TC for dual TCI state switch for s-DCI
In last meeting, it’s agreed to define TC for MAC CE based dual TCI state switch for s-DCI for PDCCH repetition. 

	Issue 2-7: Test case(s) for dual TCI state switching for s-DCI
· TC1: DCI based TCI state switch for s-DCI 
· As starting point:	[RS1] to [RS1, RS2].
· FFS [RS1, RS2] to [RS1, RS3].
· FFS [RS1, RS2] to [RS1]
· Active TCI state list update is included during the test
· TC2: MAC-CE based dual TCI state switch for s-DCI for PDCCH repetition
· 	[RS1] to [RS2, RS3]
· Not to define test to verify RRC based TCI state switch



In the TC, [RS1] will switch to [RS2, RS3]. It means that there will be one MAC CE including two TCI state switch for two TRPs. However, in last meeting, the core part has been modified that there are two separate MAC CE based TCI state switch commands for each PDCCH from two TRPs. The delay requirement will be defined for each TRP respectively. Therefore, it’s not suitable to define such TC. Since the requirement is similar as that in single TRP, we suggest not to define testcase for this case.
Proposal 1: Don’t define testcase for MAC-CE based dual TCI state switch for s-DCI for PDCCH repetition.
2.2 AOA selection 
	Issue 2-2: AoA selection in RRM test cases
· Company bring analysis on this issue with option 1 as starting point.
· Option 1: The AoA pair for simultaneous reception with different QCL-typeD in RRM tests is from the set of qualified AoA pairs according to the spherical coverage requirement for simultaneous reception from multiple directions as defined in clause 7.3K.3 of TS 38.101-2.
Issue 2-2a: Whether and how to define new 2AoA setup for multi-Rx
· FFS following proposals
· Option 1:
· 2AoA setup for multi-RX should focus on those AoA pairs with a UE-declared AoA separation that can meet the throughput requirement. 
· RX beam peak direction defined for R15 single AoA reception does not need to be singled out for 2AoA setup.
· Option 2:
· 2 AoAs setup is to reuse legacy 2 AoAs setup. It can be further discussed together with test cases.
· Option 3: 
· Define new 2 AoAs setup for multi-Rx.
· Setup Xa: 2 AoAs, both AoAs are in non Rx beam peak directions. 
· FFS whether RRM need to consider the declared AoA separation and all the corresponding directions defined in RF requirements
· Setup Xc-1: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak without change in direction 
· Setup Xc-2: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak with change in direction 
· FFS whether RRM can consider the RF declared AoA separation and all directions as the priority potential selection
· Option 3a:
· RAN4 to introduce new 2 AoA setup with 3 active probes for multi-RX tests.



For issue 2-2, we are fine with option 1. AOA selected for RRM should satisfy RF requirement first.
For issue 2-2a, in 38.751, RF has extensive discussion about AOA separation requirement:
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6.3.8.1	Candidate AoA separation 
To reveal whether, in real networks, a multi-Rx UE has a clear tendency for the angle between TRPs that can be accessed, system level simulation is performed and the results are recorded in Annex A.2. The conclusion is that UE can access to TRP pairs only if the channel conditions are good enough, and there are no obvious preferred AoA separation. For simplicity while taking into account the constraints of the test system, 30°, 60°, 90°, 120°, 150° are agreed as the candidate AoA separations for requirement design.
[bookmark: _Toc151483718][bookmark: _Toc154594018][bookmark: _Toc155630119][bookmark: _Toc162254953]6.3.8.2	1AoA vs 2 AoA
How many AoA separations are needed to meet the requirement at the same time is the first problem to be solved. A popular option is to verify at least two AoA separations, one from [30°, 60°, 90°] and another one from [120°, 150°], and the intention is to get a full picture of UE performance. 
As the simulation results shown in Annex A.8, when AoA separation changes, different UE implementation will show different trends, e.g., For the case that panels in opposite side, UE performance become better when the AoA separation is larger, but when panels in same side, UE performance will be worse with the increase of AoA separation. Due to the different trends, if two different AoA separations need to meet the requirements simultaneously, to accommodate different UE implementation, the requirement for each AoA separation will always be gated by the implementation that has the worst performance. To avoid such restriction, RAN4 agree that only 1AoA separation from all candidates need to be verified.
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Another problem is that which AoA separation should be selected from the candidates and two options are raised during the discussion. One is to only specify one AoA separation in the specification, e.g., 90°, and with this approach, the worst performance across different placement of antenna modules should be used as requirement to accommodate different implementations. Another approach is to allow UE to declare its preferred AoA separation and the requirement for each AoA separation from candidates needs to be introduced in specification. Using this approach, the requirement will be linked to the UE implementation to show the best performance that one UE may achieved while avoiding put unnecessary restriction on UE implementation. The rules to construct the requirement is agreed as below:
-	Three types of reference UE implementation (two panels on the same side, two panels on the adjacent side and two panels on the opposite side) will be used to determine the core requirement:
If the AoA offset would be declared by UE 

	AoA offset (degrees)
	30°
	60°
	90°
	120°
	150°

	Reference UE
	same
	same
	adjacent
	opposite
	opposite






If the AoA offset would be specified in the standard.
	AoA offset (degrees)
	30°
	60°
	90°
	120°
	150°

	Reference UE
	Min (same, adjacent, opposite)
	Min (same, adjacent,  opposite )
	Min (same, adjacent,  opposite )
	Min (same, adjacent,  opposite )
	Min (same, adjacent,  opposite )



To better show UE performance under this feature, RAN4 agreed that the AoA separation to be verified can be declared by UE.



With the above consideration, finally UE is only required to fulfil the requirement at any one of AoA separations declared in 38.101-2. It means that UE may know the proper AOA separation due to its own implementation. 
	[bookmark: _Toc155406531][bookmark: _Toc161831827][bookmark: _Toc163204924]7.3K.3	2AoA spherical coverage of power class 3
The requirement applies only for the UE’s declared orientation in the positioner of the test system. The requirement for each AoA separation condition applies only for the UE’s declared orientation in the positioner of the test system for that AoA separation. The minimum required overall probability to support 2 AoA reception for power class 3 UEs for any channel bandwidth is specified by AoA separation in table 7.3K.3-1. The UE is only required to fulfil the requirement at any one of AoA separations declared from Table 7.3K.3-1.
Table 7.3K.3-1: Requirement for power class 3
	AoA separation (degrees)
	Probability (%)

	30
	18.5

	60
	13.5

	90
	12.5

	120
	20.5

	150
	28.5






Observation 1: there is extensive discussion in RF about AOA separation requirement. E.g. due to different UE antenna module placement, the preferred AOA separation angle may be different. The RF requirement is defined based on one of AOA separations declared by UE.
Therefore, the legacy 2 AOA setup can’t be directly used where AOA separation with 30 degree is chosen. However, for simultaneous reception, AOA separation should be based on UE declaration. 
Observation 2: The legacy 2 AOA setup can’t be directly used where AOA separation with 30 degree is chosen. However, for simultaneous reception, AOA separation angle should be based on UE declaration. 
Besides, Table 7.3K.3-1 also define the probability that UE can satisfy the RF requirement for different AOA separation angle. It shows that even if the AoA separation is specified in RRM, only part of the angle pairs can satisfy RF requirement. For RRM test, the first step is that UE to pass RF test and record the detail two AOA setup which can satisfy RF requirement, then the TE can continue RRM test by using the recorded angle setup. 
Observation 3: It’s hard to know which two AOA setup can work before RF test.
Proposal 2: RAN4 to define RRM test with only one AOA separation angle which is declared by UE. 
3 Conclusion
In this contribution, we provide the following proposals:
Proposal 1: Don’t define testcase for MAC-CE based dual TCI state switch for s-DCI for PDCCH repetition.
Observation 1: there is extensive discussion in RF about AOA separation requirement. E.g. due to different UE antenna module placement, the preferred AOA separation angle may be different. The RF requirement is defined based on one of AOA separations declared by UE.
Observation 2: The legacy 2 AOA setup can’t be directly used where AOA separation with 30 degree is chosen. However, for simultaneous reception, AOA separation angle should be based on UE declaration. 
Observation 3: It’s hard to know which two AOA setup can work before RF test.
Proposal 2: RAN4 to define RRM test with only one AOA separation angle which is declared by UE. 
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