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1. Introduction 
In RAN4#101-e requirements with simultaneous reception of different QCL Type D were discussed in RF and RRM. In this contribution we present our views on introducing requirements for simultaneous reception with different QCL Type D.   
2. Discussion
Simultaneous reception with different QCL Type D or multiple panels has been introduced since Rel-15 in NR. In order to support group-based beam reporting in FR2 the UE would need to receive signals with different RX beams simultaneously. But this is an optional feature, and we don’t have any requirements for this in RAN4.
In Rel-16 eMIMO simultaneous reception with multi-TRP with multi DCI and single DCI schemes were introduced. To support the multi-DCI and single DCI SDM and FDM transmission schemes in FR2, the UE would need to receive simultaneously with 2 RX beams. In RAN4 we didn’t introduce demod requirements in FR2 for multi-TRP transmission as it was not feasible to support testing with 2 AoA if such requirements were introduced. 
Observation #1: Simultaneous reception with different Rx beams is introduced in different optional features in Rel-15 and Rel-16 but RAN4 has no requirements.   
RF Requirements 
During the development of Rel-15 requirements of spherical coverage EIS, RAN4 used a mixture of single-panel and multi-panel UE assumptions in the data-driven approach to define the related values.  With the NR MIMO enhancements enabling simultaneous multi-panel reception in the same frequency via a UE capability, EIS spherical coverage performance evaluation can be updated based on the multi-panel UE assumption.
RAN4 should further study whether new spherical coverage EIS requirements on simultaneous multi-panel reception in the same frequency (i.e. with up to 2 simultaneous AoAs) is feasible and, if found feasible, to specify the related requirements.
The potential work objectives related to this activity include:
- Study whether new spherical coverage EIS requirements on simultaneous multi-panel reception in the same frequency (i.e. with up to 2 simultaneous AoAs) is feasible
- If feasible, specify a new spherical coverage EIS requirements for UEs supporting simultaneous multi-panel reception in the same frequency, which is an optional capability, while keeping the existing spherical coverage EIS requirements intact.

The related RF efforts should review the parameters RAN4 uses in spherical coverage analysis, such as the number of antenna elements in the second array and any additional impairment models, if applicable.

The potential new requirement on multi-panel EIS spherical coverage would rely on a new test methodology in FR2.  The potential related testability objectives include:
- Develop an RF measurement methodology which is capable of verifying the following UE behavior:
- Simultaneous multi-panel reception in the same frequency
- With up to 2 simultaneous AoAs
- TBD whether the test methodology should be capable of emulating both V & H polarizations in the DL of each AoA
- Develop the related preliminary uncertainty assessment

In our understanding, the full scope of the core requirement and testability related objectives is not small enough to conclude within the remaining time for Rel-17, and we recommend considering this package of work for Rel-18.

Observation #2: The potential development of enhanced RF requirements for multi-panel EIS spherical coverage and related testability enhancements requires a significant amount of work in RAN4 and is not likely to be completed in Rel-17.

RRM Requirements 
In RAN4#101-e the following options were discussed for simultaneous reception with different QCL Type D, but no consensus was reached:
	For RRM requirements for simultaneous reception channel/RS with different QCL type D, three options can be further discussed 
Option 1: 
· No RRM requirements will be specified for simultaneous reception channel/RS with different QCL type D
· RAN4 will further study the RRM requirement impact and relative testing issues for FR2 UE with 2 antenna panels with simultaneous reception capability in REl-17 under FeMIMO WI or TEI17
· RAN4 will further discuss the RRM requirements impact for FR1 and FR2 UE with 1 antenna panel with simultaneous reception capability of multiple TRPs
Option 2: 
· RAN4 will further study the RRM requirement impact and relative testing issues for FR2 UE capable of simultaneous reception from 2 AoAs in REl-17 under FeMIMO WI 
· How to handle the requirements definition can be further discussed after the needed changes are clarified
Option 3: 
· RAN4 further studies the Rel-17 RRM requirement impact and relative testing issues for FR1 and FR2 UE capable of simultaneous reception with assumption that
· A UE simultaneously receives channel/RS from different QCL sources using one beam.


Simultaneous reception of RS and/or channel with different QCL Type-D requires the UE to have capability to support reception using multiple panels simultaneously. So far in RAN4 the RF and RRM requirements multi panel reception is transparent to the network and no enhancements have been defined based on simultaneous reception. For RRM specifically we think the following requirements will be impacted with this enhancement:
· L3 RRM measurements
· L1 RRM measurements for beam management
· RLM, BFD, CBD
In most cases the requirements have a measurement restriction or scheduling restriction since UE is not expected to receive simultaneously with different QCL Type D. 
Observation #3: There is significant impact to RRM requirements with simultaneous reception with different QCL Type-D.
In addition, there is also the issue of OTA testability to be addressed if such enhancements are introduced. For simultaneous reception with different QCL Type-D, we need to be able to support 2 AoA at the same time in radiated test setup. 
Observation#4: OTA testability needs to be enhanced to support 2 AoA for simultaneous reception with different QCL Type-D for RRM and Demod requirements. 
In Rel-17 FeMIMO enhancements for inter-cell multi-TRP, TRP specific BFR also require the UE to simultaneously receive with multiple panels in FR2. If RAN4 defines requirements for these enhancements with simultaneous reception with multiple RX beams or QCL Type D, there might not be any performance tests introduced in Rel-17 to verify these enhancements. 
Observation #5: Even if RAN4 introduces enhanced core requirements for FeMIMO with simultaneous reception, performance testcases might not be introduced in Rel-17. 

Given the scope of impact to RF, RRM and OTA as discussed above, and Rel-17 core completion target of March 2022, we don’t think its pragmatic to start discussion on enhancements of RF, RRM, and Demod requirements for simultaneous reception with different QCL Type-D in Rel-17. A more detailed and systematic discussion is needed such that the required enhancements are introduced along with enhancement to OTA testing to support verification of enhanced requirements. Hence, we propose to have a dedicated discussion on this in Rel-18.
Proposal #1: Discuss enhancements for simultaneous reception with multiple panels or with different QCL Type-D for RF, RRM and OTA in Rel-18. 

3. Conclusion
In this paper, we provide our views on on introducing requirements for simultaneous reception with different QCL Type D. Our observations and proposals are captured below:
Observation #1: Simultaneous reception with different Rx beams is introduced in different optional features in Rel-15 and Rel-16 but RAN4 has no requirements.   
Observation #2: The potential development of enhanced RF requirements for multi-panel EIS spherical coverage and related testability enhancements requires a significant amount of work in RAN4 and is not likely to be completed in Rel-17.
Observation #3: There is significant impact to RRM requirements with simultaneous reception with different QCL Type-D.
Observation#4: OTA testability needs to be enhanced to support 2 AoA for simultaneous reception with different QCL Type-D for RRM and Demod requirements. 
Observation #5: Even if RAN4 introduces enhanced core requirements for FeMIMO with simultaneous reception, performance testcases might not be introduced in Rel-17. 
Proposal #1: Discuss enhancements for simultaneous reception with multiple panels or with different QCL Type-D for RF, RRM and OTA in Rel-18. 
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