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1. Introduction
In last RAN4 meeting, the RRM performance requirements of NR FR2 multi-Rx chain DL reception were further discussed, with agreement captured in [1]. In this paper, we further provide our views on the left issues.
2. Discussion
The agreements achieved in last meeting are summarized as follows:
	Issue 1-1: Accuracy requirements for multi-Rx in Rel-18
· The legacy accuracy requirements for L1-RSRP measurement in section 10.1.20 of TS 38.133 apply to L1-RSRP measurements with Rel-17 group-based beam reporting.
· Further discuss whether the existing G for PC3 is still applicable or needs to be revised for the TC. Company to bring CR on the TC in the next meeting, whether the TC can be agreed will be decided in the next meeting.

Issue 2-4: Test case(s) for fast beam sweeping
One TC for fast beam sweeping when UE is in multi-Rx operation.
· Define test case for fast beam sweeping for RLM OOS. 
Note: The UE passes multi-Rx test should not be tested with corresponding legacy test.

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

Issue 2-8: Test case(s) for group-based beam reporting
· Not to specify dedicated test case for group-based beam reporting.

Issue 2-9: Test case(s) for TRP specific CSI-RS based BFD
Introduce a test for verifying TRP specific CSI-RS based BFD measurement delay requirements



One FFS point is the TC for DCI based TCI state switching for sDCI. There are two FFS case which is shown as follows:
· FFS [RS1, RS2] to [RS1, RS3].
· FFS [RS1, RS2] to [RS1]
It is widely agreed to consider the case for [RS1] to [RS1, RS2], and for the other two FFS case, we also see the necessity to have them. For [RS1] to [RS1, RS2], it is to verify the behaviour when UE is switched from sTRP reception to simultaneous reception. For [RS1, RS2] to [RS1, RS3], it is to verify the behaviour of TCI switch for one TRP when UE is already in simultaneous reception. However, as discussed in previous meetings, it required to have two AoA pairs for simultaneous reception in one test case, and the feasibilities are challenged by some companies. For the case [RS1, RS2] to [RS1], the motivation is to verify that no interruption at all when certain conditions are met. There was discussion in last meeting in ad-hoc session. Companies mentioned that in following case, similar behaviour (red box) can also be verified thus no needs to have additional TC. However, as also explained in last meeting, the TCI state switching is difference from the case shown in the red box in following fig. When we are saying TCI state switching, it contains receiving the command/processing the command/switching the beam. However, for the case in the red box, the beam switching is pre-defined, and the switching time can be always covered by CP. 
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Fig.1 TCI state for [RS1, RS2] to [RS1]
As analysed above, we propose to also define TC for [RS1, RS2] to [RS1]. And to limited the number of the TC, we found it is suitable to be tested in the same TC after [RS1] to [RS1, RS2].
Proposal 1: Verify the requirements (no switching delay) for [RS1, RS2] to [RS1] at the same TC for [RS1] to [RS1, RS2]. In details, TE sends the commands to DUT to change the TCI states from [RS1, RS2] to [RS1] after the TCI state switching from [RS1] to [RS1, RS2].
For the remaining issues, they are mainly related to test setup and AoA selection. Regarding the AoA selection, all companies have similar views that the AoA pair shall be selected from set of AoA pairs satisfying RF requirements. 
Proposal 2: 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.
In details, whether new AoA setups are needed, taking following agreed list as reference, AoA setup can be found in following table.
	Test No.
	Tests 
	AoA setup
	Whether new AoA setup is needed.

	TC 1
	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
	[RS1] to [RS1, RS2] and [RS1, RS2] to [RS1]
New Setup 2AoA: AoA pair and one of the AoA also satisfy legacy EIS spherical coverage requirements.
 

	TC 2
	MAC-CE based dual TCI state switch for s-DCI for PDCCH repetition
	[RS1] to [RS2, RS3]
	New Setup 3AoA: AoA pair and another AoA which can satisfy legacy EIS spherical coverage requirements.


	TC 3
	Fast beam sweeping for RLM OOS
	Note: The UE passes multi-Rx test should not be tested with corresponding legacy test.
	Legacy AoA setup

	TC 4
	Scheduling restriction, measurement restriction and L1-RSRP GBBR 
	Combine GBBR with scheduling restriction, i.e., GBBR is always configured in the test.
Scheduling restriction relaxation during the L1-RSRP non-GBBR is tested in the follow-up L1-RSRP non-GBBR measurement.
Only L1-RSRP GBBR measurement delay requirements are tested in this test, i.e., no accuracy is tested in this test.
Measurement restriction requirements are also tested in this test.
	New Setup 2AoA: AoA pair and one of the AoA also satisfy legacy EIS spherical coverage requirements.


	TC 5
	TRP specific CSI-RS based BFD measurement delay
	
	Legacy AoA setup

	TC 6
	DCI based TCI state switch for m-DCI
	FFS
	New Setup 3AoA: AoA pair and another AoA which can satisfy legacy EIS spherical coverage requirements.




Based on the analysis above, at least following two AoA Setups needs to be considered:
· New AoA Setup X1: 2 AoAs
There are 2 active probes in the test. The DL signals, and noise if applicable, transmitted from the two active probes, align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3K.3 of TS 38.101-2 [19]. And the DL signals, and noise if applicable, transmitted from one of the two active probes is also align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19].The relative angular offset between the directions (AoAs) of the 2 active probes is based on the UE’s declared orientation as defined in clause 7.3K.3 of TS 38.101-2 [19].

· New AoA Setup X2: 3 AoAs
There are 3 active probes in the test. The DL signals, and noise if applicable, transmitted from the two of active probes, align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3K.3 of TS 38.101-2 [19]. And the DL signals, and noise if applicable, transmitted from the third probe is also align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19]. The relative angular offset between the directions (AoAs) of the first and second active probes is based on the UE’s declared orientation as defined in clause 7.3K.3 of TS 38.101-2 [19].
Proposal 3: At least following two new AoA Setups need to be defined:
· New AoA Setup X1: 2 AoAs
There are 2 active probes in the test. The DL signals, and noise if applicable, transmitted from the two active probes, align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3K.3 of TS 38.101-2 [19]. And the DL signals, and noise if applicable, transmitted from one of the two active probes is also align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19]. The relative angular offset between the directions (AoAs) of the 2 active probes is based on the UE’s declared orientation as defined in clause 7.3K.3 of TS 38.101-2 [19].

· New AoA Setup X2: 3 AoAs
There are 3 active probes in the test. The DL signals, and noise if applicable, transmitted from the two of active probes, align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3K.3 of TS 38.101-2 [19]. And the DL signals, and noise if applicable, transmitted from the third probe is also align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19]. The relative angular offset between the directions (AoAs) of the first and second active probes is based on the UE’s declared orientation as defined in clause 7.3K.3 of TS 38.101-2 [19].
As captured in the WF, there is also detailed method on AoA selections by scanning all test points. From our understanding, it is the very detailed procedure on how the qualified AoAs can be selected as required by proposal 4. However, we think it may belong to RAN5 scope and it can be left to RAN5 to design and capture the detailed procedure to find the qualified AoAs as required by proposal 4.

3. Conclusions
Proposal 1: Verify the requirements (no switching delay) for [RS1, RS2] to [RS1] at the same TC for [RS1] to [RS1, RS2]. In details, TE sends the commands to DUT to change the TCI states from [RS1, RS2] to [RS1] after the TCI state switching from [RS1] to [RS1, RS2].
Proposal 2: 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.
Proposal 3: At least following two new AoA Setups need to be defined:
· New AoA Setup X1: 2 AoAs
There are 2 active probes in the test. The DL signals, and noise if applicable, transmitted from the two active probes, align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3K.3 of TS 38.101-2 [19]. And the DL signals, and noise if applicable, transmitted from one of the two active probes is also align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19]. The relative angular offset between the directions (AoAs) of the 2 active probes is based on the UE’s declared orientation as defined in clause 7.3K.3 of TS 38.101-2 [19].

· New AoA Setup X2: 3 AoAs
There are 3 active probes in the test. The DL signals, and noise if applicable, transmitted from the two of active probes, align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3K.3 of TS 38.101-2 [19]. And the DL signals, and noise if applicable, transmitted from the third probe is also align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19]. The relative angular offset between the directions (AoAs) of the first and second active probes is based on the UE’s declared orientation as defined in clause 7.3K.3 of TS 38.101-2 [19].
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