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In this contribution we provide our views on the test cases FR2 multi-RX WI. 
Discussion
Active TCI states test cases
In the last meeting, it was common understanding among companies that testing with 4 active probes for FR2 is difficult from the FR2 OTA testing point of view. It was also common understanding that 3 active probes can be set-up for the FR2 OTA testing. One open issue is how do we consider the 3 active probes. There are couple of options came up during the discussion
Option 1: TCI state switch from (RS1, RS2) to (RS1, RS3)
Option 2: TCI state from RS1 to (RS2, RS3)
We think both options can be considered for different TCI state switching test cases. For selecting the TC for TCI state switching we first look at the requirements RAN4 introduced as part of this WI.
· sDCI based dual TCI state switching
· MAC CE based active TCI state switching for PDCCH repetition 
· DCI based active TCI state switching for PDSCH
· Active TCI state list update
· mDCI based dual TCI state switching
· DCI based active TCI state switching for PDSCH
· Active TCI state list update
We think at least one test case shall be introduced to test the above requirements. Since active TCI state list update requirements are introduced for both sDCI and mDCI, we think testing it for sDCI alone is sufficient. Since RRC based dual TCI state switching requirements are introduced we prefer defining one test case RRC based active TCI state switching. 
Based on the above analysis we make following proposal. 
Proposal 1: Ran4 to define following test cases for the TCI state switching introduced in FR2 multi-Rx
· sDCI test cases
· TC1: MAC-CE based TCI state switch for s-DCI PDCCH repetition
· TC2: DCI based TCI state switch for s-DCI scheduled PDSCH reception
· TC3: Active TCI state list update for s-DCI
· mDCI test cases
· TC4: DCI based TCI state switch for m-DCI scheduled PDSCH reception
· TC5: RRC based TCI state switch for PDCCH reception

Proposal 2: RAN4 to choose option 1 (TCI from (RS1, RS2) to (RS1, RS3) for three tests and option 2 (TCI state from RS1 to (RS2, RS3)) for 2 tests. For example,  option 1: TC1, TC2, TC3 and option 2: TC4, TC5.


L1-RSRP test cases
In this WI, RAN4 introduced GBBR requirements. However, measurement delay is same as legacy L1-RSRP measurement delay. Hence, we think, testing for measurement period may not be necessary. However, measurement accuracy needs to be tested as this is something RAN4 did not test in any of the previous test cases.
Proposal 3: Measurement accuracy tests are specified for GBBR measurement.
RAN4 also introduced fast beam sweeping factor-based measurement delay reduction. We think RAN4 can define one test case to test reduced beam sweeping factor.
Proposal 4: RAN4 to define a test case for testing beam sweeping factor reduction for L1-RSRP.

Test cases for measurement and scheduling restriction
RAN4 defined measurement and scheduling restriction under specific conditions. We think RAN4 should define a test case for testing these measurement and scheduling restrictions relaxation. We are fine to choose any of the combination of the L1 measurement to test this measurement or scheduling restrictions. To reduce the number of test cases, we can choose one of the RLM/BFD for verifying the TC for measurement relaxation along with L1-RSRP. We prefer testing scheduling restriction for L1-RSRP.
Proposal 5: Measurement restrictions test cases are specified for measuring RLM RS and L1-RSRP simultaneously without any measurement restriction.

Proposal 6: Scheduling restrictions test cases are specified for measuring L1-RSRP simultaneously while receiving data from both the TRP without any scheduling restriction.

AoA selection in RRM test cases
In last meeting there is discussion on the AoA selection in RRM test cases. WF is captured below. 
AoA selection in RRM test cases
· FFS following options
· Option 1: 
· The AoAs for test cases shall be selected from the set that meet corresponding RF requirements. The selection of AoA offset shall wait for further RF conclusion.
· Option 2: 
· The AoAs for RRM test cases do not need to be selected from the set that meet corresponding RF requirements, and are not subject to the RF requirement
· For 2 AoAs selection for RRM test cases, if EIS requirement need to be considered, both EIS1 and EIS 2 should satisfy the spatial side condition; Or 95% throughput should be satisfied
· Option 3: 
· Do not discuss the method of AoA selection for RRM test cases

We think we do not need to discuss method of AoA selection for the RRM test cases. However, a UE indicating support for multi-RX should indicate at least two set of probes for simultaneous reception. As we discussed in previous section, we should test at least following in different tests.
Option 1: TCI state switch from (RS1, RS2) to (RS1, RS3)
Option 2: TCI state from RS1 to (RS2, RS3)
As long as UE indicated one set of RS1, RS2 with one angular separation and RS1 and RS3 with different angular separation, we think UE can be tested with the AoA separation as indicated by the UE.
Proposal 7: RAN4 not to discuss the AoA selection for RRM test cases. UE should at least report two AoA separation (for the testing purpose) to claim that  UE supports multi-RX with simultaneous reception.
Other open issue discussed was 2 AoA set up for the multi-RX tests. We understand that existing 2 AoA setup (setup 3) in 38.133 only consists of 2 active probes in the test. Same is presented below for reference.


	A.3.15.3	Setup 3: 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 7.3.4 of TS 38.101-2 [19] for each UE power class. The relative angular offset between the directions (AoAs) of the 2 active probes, shall be changed for each test iteration. The applicable set of relative angular offsets between the 2 active probes is given in Table 3.15.3-1 for each UE power class.
Editor Note: If RAN5 finds the changing of angular offset between the directions (AoAs) of the 2 active probes per test iteration to be infeasible from the perspectives of EIS spherical coverage and other impacts, e.g.: testing time, then the test setup will be revised. 
Table A.3.15.3-1: Set of relative angular offsets between active probes for each power class
	UE Power class
	Relative angular offset between active probes

	1
	30°, 60°, 90° and 120°

	2
	FFS

	3
	30°, 60°, 90°, 120° and 150°

	4
	FFS

	5
	FFS

	6
	30°, 60°, 90°, 120° and 150°

	7
	FFS







However, for the tests to be introduced in multi-RX, most companies agree that there can be 3 active probes in the test. From this perspective we think, new 2 AoA setup with 3 active probes shall be introduced for multi-RX tests. 
Proposal 8: RAN4 to introduce new 2 AoA setup with 3 active probes for multi-RX tests.
We think 2 AoA set up with three active probes can be discussed in CR stage for the AoA setup.
Summary
The following have been proposed in this contribution.

Proposal 1: Ran4 to define following test cases for the TCI state switching introduced in FR2 multi-Rx
· sDCI test cases
· TC1: MAC-CE based TCI state switch for s-DCI PDCCH repetition
· TC2: DCI based TCI state switch for s-DCI scheduled PDSCH reception
· TC3: Active TCI state list update for s-DCI
· mDCI test cases
· TC4: DCI based TCI state switch for m-DCI scheduled PDSCH reception
· TC5: RRC based TCI state switch for PDCCH reception

Proposal 2: RAN4 to choose option 1 (TCI from (RS1, RS2) to (RS1, RS3) for three tests and option 2 (TCI state from RS1 to (RS2, RS3)) for 2 tests. For example,  option 1: TC1, TC2, TC3 and option 2: TC4, TC5.

Proposal 3: Measurement accuracy tests are specified for GBBR measurement.
Proposal 4: RAN4 to define a test case for testing beam sweeping factor reduction for L1-RSRP.
Proposal 5: Measurement restrictions test cases are specified for measuring RLM RS and L1-RSRP simultaneously without any measurement restriction.

Proposal 6: Scheduling restrictions test cases are specified for measuring L1-RSRP simultaneously while receiving data from both the TRP without any scheduling restriction.

Proposal 7: RAN4 not to discuss the AoA selection for RRM test cases. UE should at least report two AoA separation (for the testing purpose) to claim that  UE supports multi-RX with simultaneous reception.
Proposal 8: RAN4 to introduce new 2 AoA setup with 3 active probes for multi-RX tests.
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