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Introduction
RAN4 has been checking whether the multi-panel simultaneous reception due to the multi-TRP operation of Rel-17 has an impact to the current reception requirements of RAN4. However, even though it has multiple WFs approved in every RAN4 meeting, nothing has been agreed but continuing the discussion to determine if additional requirement is required for the simultaneous reception until this meeting, i.e., the last meeting of the WI. Here is the latest WF [1].
	· Agreements
· RAN4 will have a further discussion on multi-panel simultaneous reception with different QCL type-D until next meeting 
· Companies are encouraged to provide a concrete proposal considering the time limitation of Rel-17 and potential RAN4-led WI of Rel-18 to the next meeting
· RAN4 requirements including RF,RRM and Demod will not be defined in Rel-17 if the group does not reach a consensus in RAN4#102-e


In this contribution, we try to find out the cause of bottleneck, and would like to provide our view based RAN4 discussion history we have to look back. 
Discussion
The multi-beams simultaneously reception in UE side was supported by Rel-15 NR MIMO already from RAN1 perspective. In Rel-16 eMIMO, specific enhancements or optimizations for the multi-panel operation were introduced. Also, a dedicated UE capability signalling was introduced in Rel-16 eMIMO WI for simultaneous reception with different QCL Type-D RSs (FR2 only). However, since Rel-15, RAN4 requirements (RF, RRM and Demod) have not been specified based on the assumption of the simultaneous transmission/reception with multi-beams in FR2. This is because it was not practical scenario to support the feature with existing commercial chipsets and smartphones from implementation perspective. 
Observation 1: A dedicated UE capability signaling was introduced in Rel-16 eMIMO WI for supporting simultaneous reception with different QCL Type-D RSs (FR2 only).
Observation 2: RAN4 requirements (RF, RRM, and Demod) have not been specified based on the assumption of simultaneous transmission/reception with multi-beams in FR2.
In Rel-17 FeMIMO, RAN4 started the discussion on the impact of multi-panel simultaneous reception with different QCL Type-D RSs from the beginning of the WI. However, as mentioned above, the discussion came to the same result for the last meetings we had [1-3]. In our understanding, one of the biggest concern is the limited time resource of RAN4 for this WI. It is not practical for RAN4 to specify the requirements waiting for the concrete solutions from other WGs. In other words, only three or four meetings are too challenging for RAN4 to make an agreement on the heavy work impact and wide working scope. There is also a prerequisite for specifying the requirement. 
Observation 3: It is not practical for RAN4 to specify the requirement of simultaneous reception with different QCL Type-D RSs within the limited time resource for RAN4 considering the heavy work impact and wide working scope.
For example, the FR2 OTA test method has to be updated at least. Assumptions on the number of simultaneously active AoAs considered from Rel-15 are as follows:
	· RF Testing: Only 1AoA test setup
No discussion on more than 1AoA setup for RF testing till now 
· RRM Testing: Support 2AoA test setup (i.e., NMAX_AoAs = 2) 
· For UE RRM baseline measurement setup based on DFF, the supported NMAX_AoAs = 2.
· For UE RRM baseline measurement setup based on simplified DFF, the supported NMAX_AoAs = 1.
· For UE RRM baseline measurement setup based on IFF, the supported NMAX_AoAs = 1.
No conclusions on the feasibility of generating the testable side conditions made for Case 2 (2AoA, simultaneous transmission of signals from 2 probes). 
· Demodulation Testing: Only 1AoA test setup
· One TRxP with a dual-polarized measurement antenna directed at the DUT to support up to DL MIMO rank 2 transmissions 
From test perspective, it’s not supported to verify demodulation/CSI with 2 simultaneous active AoAs
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Figure 1: Baseline measurement setup for UE demodulation and CSI characteristics testing


In addition, following objective should be studied to specify the requirement for each topic (RF/RRM/Demod) based on the improvement in the test method.
· RF
· Study and if identified, specify RF requirements for UE with capability of simultaneous reception with different QCL Type-D RSs
· RRM: 
· Study and if identified, specify RRM requirements for UE with capability of simultaneous reception with different QCL Type-D RSs
· Demodulation: 
· Specify demodulation and CSI requirements with >=2 layers’ transmission for UE with capability of simultaneous reception with different QCL Type-D RSs  
· Specify UE demodulation and/or CSI requirements for Rel-16/17 multi-TRP transmission schemes, HST-SFN M-TRP enhanced schemes in FR2
· Test
· Study the test feasibility of supporting simultaneous 2 active AOAs for demodulation, RF and RRM
Although RAN4 identifies a number of impacts to specify the requirements, it would be not easy to take care of all these topics to evaluate the feature waiting for other WGs’ progress given the limited time schedule for RAN4. Therefore, it would be a more proper and meaningful way to start the discussion in future releases under the dedicated RAN4 led WI which certainly depends on the RAN level discussion.
Proposal 1: No RAN4 requirement assuming the simultaneous reception channel/RS with different QCL type D is specified in Rel-17. 
Proposal 2: Study and specify corresponding specific requirements for FR2 UE with the capability of simultaneous reception with different QCL Type-D RSs under the dedicated RAN4 WI in future releases.
Conclusion
In this contribution, we summarize the RAN4 discussion status, provide our view of the way forward on the simultaneous reception with different QCL Type-D RSs. Following observations and proposals were derived.
Observation 1: A dedicated UE capability signaling was introduced in Rel-16 eMIMO WI for supporting simultaneous reception with different QCL Type-D RSs (FR2 only).
Observation 2: RAN4 requirements (RF, RRM, and Demod) have not been specified based on the assumption of simultaneous transmission/reception with multi-beams in FR2.
Observation 3: It is not practical for RAN4 to specify the requirement of simultaneous reception with different QCL Type-D RSs within the limited time resource for RAN4 considering the heavy work impact and wide working scope.
Proposal 1: No RAN4 requirement assuming the simultaneous reception channel/RS with different QCL type D is specified in Rel-17. 
Proposal 2: Study and specify corresponding specific requirements for FR2 UE with the capability of simultaneous reception with different QCL Type-D RSs under the dedicated RAN4 WI in future releases.
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