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1. Introduction
In [1], we agreed that:

· Define the RF requirement based on mDCI with understanding that UE supporting sDCI can also meet the requirement.
· To have the unified requirement concept for UEs supporting multi-DCIs as for UEs supporting single DCI, RAN4 can focus on fully overlapping in time and in frequency, supported by UE capabilities “multiDCI-MultiTRP-r16” and “overlapPDSCHsFullyFreqTime-r16.”
· No “joint detect/decode” is considered in simulation for mDCI. In other words, Process only 2 TRP-RX pairs– In this case we only consider two TRP to RX pairs - TRP1-RX1 and TRP2-RX2. The signal from TRP2 to RX1 and TRP1 to RX2 is treated as interference. 
In this contribution, we further discuss some issue of multi-Rx UE under legacy requirement verification and other capabilities related to them.
2. Discussion
2.1 Legacy requirement verification for multi-Rx UE
In our understanding, current single carrier Rx requirement is defined based on that only one Rx beam exist, which means UE may equip with many antenna module but only one of them is activated at the same moment. However, now we have such new multi-Rx UE and one question here is that if multiple antenna modules are activated simultaneously, whether the legacy requirement verification will be impacted. 

In [2], we provide the simulation results to show the difference between 2 panel switched (which means two modules can switch between each other but only one module is activated) and 2 panel activated simultaneously, as shown in below
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Figure 1 Differnece in CDF of antenna gain
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Figure 2 Difference in heat map

The results show that the performance degradation may appear when multiple modules activated simultaneously. In addition, if two antenna modules are activated to receive the signal from TE, the throughput of UE may be different compared to legacy UE. Considering the Rx requirement is constructed based on throughput, multi-Rx UE may show different behaviour and performance under legacy requirement verification.

Observation 1: The multi-Rx UE may show different performance under legacy requirement verification if multiple antenna modules are activated simultaneously.

One solution is to check the requirement one by one to see if they are affected, but it is too complicated and also not align with the real scenario, because in the field, the multi-Rx is not always activated multiple antenna modules if there is no mTRP exist, so in our view, the easiest way is that we should ensure the multi-Rx UE only use one Rx beam when perform legacy requirement verification by some configurations.

Proposal 1: The test configuration should ensure that only one antenna module is activated for multi-Rx UE during legacy requirement verification. 

2.2 Requirement applicability
For multi-DCI UE, we agreed that the requirement focus on the fully overlapping in time and in frequency. However, there are several different conditions based on different capabilities for mDCI and we try to discuss whether the requirement can be shared or not. 

· UE support “multiDCI-MultiTRP-r16” and “overlapPDSCHsInTimePartiallyFreq-r16”

In TS38.306, we can find the detailed description of overlapPDSCHsInTimePartiallyFreq-r16:

	overlapPDSCHsInTimePartiallyFreq-r16
Indicates whether the UE supports PDSCHs with partially overlapping Resource Elements. The UE that indicates support of this feature shall support overlapPDSCHsFullyFreqTime-r16.



The description means that if UE support this capability, it can also work under the case that the PDSCH is fully overlapped in both time and frequency domain, so for the UE support overlapPDSCHsInTimePartiallyFreq-r16 or overlapPDSCHsFullyFreqTime-r16, same requirement can be applied only if same PDSCH configuration is used.

Proposal 2: Same requirement can be applied to the UE support overlapPDSCHsInTimePartiallyFreq-r16 and overlapPDSCHsFullyFreqTime-r16.

· UE support “multiDCI-MultiTRP-r16” only

In [3], we have an agreement on scope definition for UE RF requirements:

UE RF requirements for simultaneous reception from different directions shall be based on single-layer reception for each DL direction with dual TCI configuration, i.e., total 2 layers for both directions.

The agreement means only the requirement for UE work under MIMO operation is considered in this WI, and if UE only support multiDCI-MultiTRP-r16, such UE cannot support the PDSCHs are overlapped in frequency domain, in other words, such UE cannot support MIMO operation.

	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.
…… 



So, in our understanding, such UE is not considered in WI and no need to discuss and define any requirement for it.

Proposal 3: No need to discuss and define the RF requirement for the UE only support multiDCI-MultiTRP-r16.
3. Conclusion
Observation 1: The multi-Rx UE may show different performance under legacy requirement verification if multiple antenna modules are activated simultaneously.

Proposal 1: The test configuration should ensure that only one antenna module is activated for multi-Rx UE during legacy requirement verification. 

Proposal 2: Same requirement can be applied to the UE support overlapPDSCHsInTimePartiallyFreq-r16 and overlapPDSCHsFullyFreqTime-r16.

Proposal 3: No need to discuss and define the RF requirement for the UE only support multiDCI-MultiTRP-r16.
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