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1 Introduction

In RAN4#106 meeting, there parts including RF, RRM, and demodulation have a lot of progress [1]. This contribution provides our further analysis on these three parts.
2. Discussion
UE RF part
According to the SR [2], the remaining open issues shown below are related to the RF core part.  At this stage, the RF core part is doing simulations by traversing different separation angular and polarization combinations polarization combinations. Until they make substantial progress, it is difficult to discuss the following issues further only from a testing perspective.
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UE RRM part
It was agreed to reuse the same test system design of UE RF testing for UE RRM testing as the starting point. The remaining open issues are shown below.
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For multi-DCI, the two case including non-overlapping and overlapping need to be considered separately. Because non-overlapping means fully/partially overlapping PDSCHs in time and non-overlapping in frequency based on the multiDCI-MultiTRP-r16 shown below, the interference between the two AOAs seems to be ignored. This is a bit like testing two UEs at different frequencies.
Propose 1: For multi-DCI with non-overlapping, the interference between the two AOAs can be ignored.
	multiDCI-MultiTRP-r16
Indicates whether the UE supports multi-DCI based multi-TRP PDSCH/PUSCH operation and support of fully/partially overlapping PDSCHs in time and non-overlapping in frequency. This capability applies only to BWPs where two values of coresetPoolIndex are configured. The capability signalling contains the following:

-
maxNumberCORESET-r16 indicates maximum number of CORESETs configured per BWP per cell in addition to CORESET 0 for multi-DCI based multi-TRP PDSCH/PUSCH operation.

-
maxNumberCORESETPerPoolIndex-r16 indicates maximum number of CORESETs configured per coresetPoolIndex per BWP per cell in addition to CORESET 0 for multi-DCI based multi-TRP PDSCH/PUSCH operation.

-
maxNumberUnicastPDSCH-PerPool-r16 indicates maximum number of unicast PDSCHs per coresetPoolIndex per slot.

NOTE 1:
A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a Cyclic Prefix.

NOTE 2:
Processing capability 2 is not supported in any CC if at least one CC is configured with two values of coresetPoolIndex.

NOTE 3:
If UE reports value N1 for maxNumberCORESET-r16, that means UE supports up to min (N1+1, 5) CORESETs in total (including CORESET#0) if there is CORESET#0, and supports maximal N1 CORESETs if there is no CORESET#0.

NOTE 4:
If UE reports value N2 for maxNumberCORESETPerPoolIndex-r16, that means UE supports up to min (N2+1, 3) CORESETs in total (including CORESET#0) for a TRP if there is CORESET#0, and supports maximal N2 CORESETs for another TRP if there is no CORESET#0.

NOTE 5:
For the multi-DCI based multi-TRP PUSCH operation, the maximum number of unicast PUSCHs that UE can support per slot is based on pusch-ProcessingType1-DifferentTB-PerSlot, and it is counted across both coresetPoolIndex of TRPs.
	FSPC
	No
	N/A
	N/A


The number of probes which is depending on the RRM session progress. The agreements below have been reached in the RRM session. At these worst case, there could be 2 AoA pairs in the test, and for each AoA pairs, UE shall be able to perform simultaneous reception. For this particular test case, it is difficult to guarantee that there are two pair of AoAs each of which can support simultaneous reception for the DUT. To simplify the analysis, we recommend RAN4 to consider two probes first and then extend additional probe.
Observation 1: Considering dual TCI to dual TCI, up to 4 probes are required.
Observation 2: For TCI switching case from dual TCI to dual TCI, it is difficult to guarantee that there are two pair of AoAs each of which can support simultaneous reception for the DUT.
Propose 2: RAN4 to consider two probes first and then extend additional probe if two pair of AoAs feasible from test perspective.
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UE Demod part
In TS 38.101-4, the AoA is selected based on the following method.

	Unless otherwise stated, the downlink signal and noise are aligned to the direction with the following criteria:

-
Select the known Rx beam peak direction reused from RF testing if available, as far as it satisfies the minimum isolation requirement defined in TS 38.521-4 [16] and rank number in TS 38.521-4 [16] corresponding to the test cases 

-
Otherwise select one direction which satisfies the REFSENS defined in TS 38.101-2 [7], minimum isolation requirement defined in TS 38.521-4 [16] and rank number in TS 38.521-4 [16] corresponding to the test cases.


We can see that the Rx beam peak is selected reused from RF testing in 1 AoA demodulation cases to reduce test complexity. However, in 2AoA cases, it is unclear to use the concept of “beam peak”, best beam pair under some metric should be considered instead. There has two options in [1], one is to ensure UE passing legacy REFSENSE requirements with XdB degradation per branch in addition to the minimum isolation for all the active branches. How to define XdB is difficult only from test part. The other is that how to find test directions for 2 AoA demodulation testing is not specified, which depends on UE declaration. This makes the situation more flexible, and no matter what, the UE vendor is sure to choose the best direction for testing.
Propose 3: RAN4 to consider UE declaration to determine test direction.
3 Conclusions.
In our contribution, we share our views on test method for multi-Rx.
Propose 1: For multi-DCI with non-overlapping, the interference between the two AOAs can be ignored.
Observation 1: Considering dual TCI to dual TCI, up to 4 probes are required.
Observation2: For TCI switching case from dual TCI to dual TCI, it is difficult to guarantee that there are two pair of AoAs each of which can support simultaneous reception for the DUT.
Propose 2: RAN4 to consider two probes first and then extend additional probe if two pair of AoAs feasible from test perspective.
Propose 2: RAN4 to consider two probes first and then extend additional probe if two pair of AoAs feasible from test perspective.
Propose 3: RAN4 to consider UE declaration to determine test direction.
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Test methodology for RF requirements


Whether only a subset of angular relationships from {30°, 60°, 90°, 120°, 150°} can be defined for RF testing.


Define the test procedure.


How to limit the polarization combinations for the multi-AoA.








Test methodology for RRM requirements


How to control the SINR for multi-DCI scheme including non-overlapping and overlapping cases.


The number of probes which is depending on the RRM session progress. 


Test parameters and side condition





Investigate and if needed specify requirements for the following TCI state switching scenarios


single TCI to dual TCI


dual TCI to dual TCI


dual TCI to single TC








