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1. Introduction
In recent RAN plenary 100 meeting, a revised WID[1] for Rel-18 was approved to further clarify the scope of the  simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier. The main update is to remove the NOTEs related with L3 measurement delay. The objective in the revised WID is as follows:
	· Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4 layer DL MIMO
· Enhanced RF requirements:
· [bookmark: _Hlk104922953]Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception from different directions with different QCL TypeD RSs
· The legacy spherical coverage requirement for reception from a single direction will be kept
· PC3 will be prioritized, other power classes should be considered after the PC3 requirements framework is finalized
· Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier
· Enhanced RRM requirements:
· The following requirements should be studied and specified if necessary:
· L1-RSRP measurement delay
· RLM and BFD/CBD requirements
· Scheduling/measurement restrictions
· TCI state switching delay with dual TCI
· Receive timing difference between different directions (different QCL Type D RSs)
NOTEs:
· The case of single TCI is handled as a second priority. Additional aspects related to single TCI can be further revisited.


In last RAN4 meeting, RAN4 has spread extensive discussion around the scope, scenarios and capabilities of simultaneous multi-panel/multi-beam reception and some agreements were achieved in [2]. 
	Sub-topic 1-2: RRM requirements impact
Issue 1-2-1: Definition of “simultaneous reception”
<Agreement >:
· No need to discuss definition of ‘simultaneous reception’. The condition can be discussed during CR phase.
Issue 1-2-3: Beam management related
<Agreement >:
· Not to use the principle of independent beam management to define the requirement for R18 multi-Rx chains WI. Instead, RAN4 to directly discuss individual detailed requirements.
Issue 1-2-7a: RRM impact of group-based beam reporting for simultaneous reception
<Agreement >:
· The requirements for GBBR are discussed under L1-RSRP enhancement.
Sub-topic 1-3: Applicability and conditions
Issue 1-3-1: Applicability of new requirements to different QCL types
<Agreement >:
· Scenarios where QCL type D is configured in combination with QCL type A/C are not precluded in the requirements for multi-rx operation.


In this document, we provide our further analysis focus on the remaining general and scope issues around simultaneous multi-panel reception.
2. Discussion
2.1 Scenarios of this WI
Based on the consensus achieved in last meeting, no need to discuss the scope of the WI any more, just directly discuss the requirements for the objectives of the WI directly. Furthermore, it is already approved that not introduce any requirements for inter-cell mTRP in R18. So until now, the scenario of this WI is more clear and mainly targeted on the intra-cell mTRP deployment.
While regarding to the inter-cell mTRP case, even though the 4 layer MIMO is not considered under this case since of the lack of ideal backhaul between the inter-cell mTRPs, other enhancement related to measurement due to multi-panel simultaneous Rx still can be considered. Nevertheless, since of the majority prefer only focus on intra-cell mTRP, so it is approved that not any requirements would be introduced for inter-cell mTRP in R18. One essential point is that the group-based report is not supported in inter-cell mTRP from RAN1 side. To our understand, to take full advantage of multi-panel Rx, even not introduce any new requirements or requirements enhancement, applying simultaneous simultaneous multi-panel Rx into the inter-cell BM, which is beneficial. 
Inter-cell BM has been discussed during R17 FeMIMO. Since of the baseline assumption is that UE can only apply a single panel to receive DL signal, so the following agreements were achieved:
	For FR1:
· L1-RSRP for SC and cell with different PCI can be both measured inside SMTC and can be performed simultaneously; and L1 and L3 measurement on cell with different PCI can be performed simultaneously.
· 
For FR2:
· Measurement on SC and cell with different PCI CANNOT be performed by the same beam
· Do not define requirements for measurement on NSC inside SMTC for FR2 for the case “TSSB,NSC ≥ TSMTC”
· For FR2, introduce sharing factor for SC and NSC and Nmax =1 (no requirement for Nmax >1)
· there is no need to define measurement restrictions between serving cell SSB configured for L1-RSRP measurements and SSB with different PCI configured for L1-RSRP measurements since sharing factor PCDP is applied for L1-RSRP measurements.


In fact the reason of not allowing simultaneous L1-RSRP measurements for SC and NSC is the concern on Rx beam, for the UE only capable of one panel activated at a time, can only receive signal at one Rx beam direction at the same bandwidth. Now look back such concern, for the UE capable of simultaneous multi-panel Rx, for the 2nd and 3rd sub-bullets for FR2 above, the restriction can be relaxed to some extent. 
Observation 1: During the discussion on inter-cell BM in R17 FeMIMO WI, the basic assumption is only one panel activated as a time, so the simultaneous L1-RSRP measurements for SC and NSC is not allowed due to the concern on Rx beam.
We can firstly discuss the requirements enhancement targeted to intra-cell mTRP. Once some conclusions achieved, then consider the extension into inter-cell mTRP case around the above 2nd and 3rd sub-bullets. Which would not slow down the progress of the WI.
Proposal 1: For the UE capable of simultaneous multi-panel Rx, we can firstly discuss the requirements enhancement targeted to intra-cell mTRP case. Once some conclusions achieved, then consider the extension into inter-cell mTRP case around the following issues:
· Whether define the measurement requirements on NSC inside SMTC for FR2 for the case “SSB,NSC ≥ TSMTC”;
· Whether need the sharing factor for SC and NSC and Nmax =1.
2.2 The Rx beam assumption for simultaneous reception
During previous meeting, it is approved that the scenarios for mTRP simultaneous reception can be covered as part of scheduling restrictions/measurement restrictions, L1 measurement and TCI state switching agenda items, so in the general discussion, no need to additional discuss the exact combinations of simultaneous reception. We are fine to this decision, it would speed up the whole discussion. Beside the exact combinations, Rx beam assumption for simultaneous reception was discussed in last meeting, the following options were captured in [2]:
	· Option 1: 
· AoA condition from two TRPs should be considered as a side condition for RRM requirement based on simultaneous multi-panel reception.
· Option 2:
· Multiple TRP transmission with simultaneous multi-panel reception should be prioritized in this WI, RAN4 shall strive to define scenarios for “simultaneous reception” based on different T RPs operation.
· Option 3:
· Discuss the conditions for different UE beam assumptions (pairs for simultaneous reception or best beam for each TRP) for corresponding requirements.
· Option 4:
· Using a single Rx panel or multiple panels for simultaneous reception from multiple TRP transmission are possible.
· Option 5: 
· The discussions of simultaneous reception by two active UE Rx antenna modules should be prioritized over that of single active antenna modules in R18 multi-Rx chains WI.
· Option 6: 
· The case of simultaneous reception with a single Rx beam from multiple TRPs is possible under the prerequisite of group based reporting.
· Option 7: 
· Multiple TRP transmission with simultaneous multi-panel reception should be prioritized in this WI, RAN4 shall strive to define scenarios for “simultaneous reception” based on different TRPs operation.
· The case of simultaneous reception with a single Rx beam from multiple TRPs should be considered in Multi-Rx WI, but RAN4 not to define any extra requirements for such case.
· Option 8: 
· Simultaneous reception for two L3 measurements on different panels/from different directions is not supported in R18 multi-Rx chain WI.


To our understand, since the group-based reporting is decided as the prerequisite of the simultaneous reception from multiple TRPs, so the assumption of multiple Rx beam from multiple TRPs is the main use case. While during the faster Rx beam sweeping, in fact the UE is possible to apply multiple Rx beam simultaneously to train the Rx beam, under such case, UE is capable of receiving a signal from a single TRP with multiple Rx beams. We are wondering such Rx beam training process is within the scope of this issue. 
Observation 2: During the faster Rx beam sweeping, UE is possible to apply multiple Rx beam simultaneously to train the Rx beam, i.e. receiving a signal from a single TRP with multiple Rx beams.
Besides the operation of faster Rx beam sweeping, to our understanding, the above Option 2 is general case. That is, the multiple TRP reception via multiple Rx beams with simultaneous multi-panel reception is the common case for simultaneous reception.   
Proposal 2: Considering the group-based reporting is decided as the prerequisite of the simultaneous reception from multiple TRPs, so the assumption of multiple Rx beam from multiple TRPs is the main use case for simultaneous reception.
2.3 Indication of multi-Rx operation 
Regarding this issue, the following two options were captured in [2].
	· Option 1: Do not introduce new dynamic or semi-static signaling for indication of applicability of multi-Rx operation
· Option 2: RAN4 to ask RAN2 to extend OverheatingAssistance mechanism to also cover multi-RX chain operation. The details are up to RAN2.


During last meeting, the majority agree to introduce some mechanism/condition for the indication of multi-Rx operation, including on/off indication of multi-Rx operation. It is reasonable and effective on the power saving. Even though it has been decided that not any power saving specific requirement definition, but from the perspective of power saving and the UE operation in practice, only when the UE is capable and there is traffic or measurement demands on the multi-panel reception, the UE needs to enable the simultaneous multiple panel reception; Otherwise, no need to enable the simultaneous multiple panel operation. Some mechanism can help to realize it, such as introduce some interaction signalling or reuse the existing signalling between the UE and the NW. When there is 4 layers data traffic demand or some parallel measurements demand or the simultaneous data traffic and measurements demand, the NW can indicate UE to enable the simultaneous multiple panel reception for the capable UE. Of course, when to trigger, which is depend on NW.   
Some company believe such explicit indication from UE to NW can be replaced by some implicit indication, such as the unbalanced value in GBBR reporting. To our understanding, until now, both RAN1 and RAN4 did not achieve any conditions on the unbalanced report under the case of GBBR configured. So once GBBR configured by NW, the UE would always report beam pair(s) no matter the performance or the pair is poor or good. So such implicit indication by GBBR is not reliable. Some explicit indication is necessary. 
Observation 3: Until now, both RAN1 and RAN4 did not achieve any conditions on the unbalanced report under the case of GBBR configured. Once GBBR configured by NW, the UE would always report beam pair(s) no matter the performance or the pair is poor or good.
Whether reusing the existing signalling such as OverheatingAssistance mechanism, which can be further decided. While the most straightforward way is to design something new.
Proposal 3: We agree to introduce some mechanism/condition for indication of multl-Rx operation, including on/off indication of multi-Rx operation. Introduce some interaction signalling or reuse the existing signalling are both acceptable.

2.4 Related UE capabilities 
With respect to the related UE capability for simultaneous multiple panel reception, in last meeting, good progress is achieved. The existing UE capability simultaneousRxDataSSB-DiffNumerology-Inter-r16 is decided to be precluded from this WI. Furthermore, the existing UE capability simultaneousReceptionDiffTypeD is clarified only applicable for simultaneous PDSCH reception. So we can further discuss whether and how to reuse the existing UE capability simultaneousRxDataSSB-DiffNumerology.
Based on the following definition, and combined with the specification in [3], the UE capability of simultaneousRxDataSSB-DiffNumerology is only applicable for FR1, not for FR2.
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	simultaneousRxDataSSB-DiffNumerology
Indicates whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133.
	UE
	No
	No
	Yes


Observation 4: The UE capability of simultaneousRxDataSSB-DiffNumerology is only applicable for FR1, not for FR2.
To our understand, the existing UE capability simultaneousRxDataSSB-DiffNumerology, if the supporting of concurrent SSB and data are consistent between FR1 and FR2-1, reusing this UE capability is feasible. But, it should be ultimately determined after the decision of single or multiple UE capabilities are necessary.
Proposal 4: The existing UE capability simultaneousRxDataSSB-DiffNumerology is feasible if the supporting of concurrent SSB and data are consistent between FR1 and FR2-1. But it should be ultimately determined after the decision of single or multiple UE capabilities are necessary.
3. Conclusion
In this contribution, we have the following observation and proposals around general RRM aspects for simultaneous DL reception from different directions:
Observation 1: During the discussion on inter-cell BM in R17 FeMIMO WI, the basic assumption is only one panel activated as a time, so the simultaneous L1-RSRP measurements for SC and NSC is not allowed due to the concern on Rx beam.
Proposal 1: For the UE capable of simultaneous multi-panel Rx, we can firstly discuss the requirements enhancement targeted to intra-cell mTRP case. Once some conclusions achieved, then consider the extension into inter-cell mTRP case around the following issues:
· Whether define the measurement requirements on NSC inside SMTC for FR2 for the case “SSB,NSC ≥ TSMTC”;
· Whether need the sharing factor for SC and NSC and Nmax =1.
Observation 2: During the faster Rx beam sweeping, UE is possible to apply multiple Rx beam simultaneously to train the Rx beam, i.e. receiving a signal from a single TRP with multiple Rx beams.
Proposal 2: Considering the group-based reporting is decided as the prerequisite of the simultaneous reception from multiple TRPs, so the assumption of multiple Rx beam from multiple TRPs is the main use case for simultaneous reception.
Observation 3: Until now, both RAN1 and RAN4 did not achieve any conditions on the unbalanced report under the case of GBBR configured. Once GBBR configured by NW, the UE would always report beam pair(s) no matter the performance or the pair is poor or good.
Proposal 3: We agree to introduce some mechanism/condition for indication of multl-Rx operation, including on/off indication of multi-Rx operation. Introduce some interaction signalling or reuse the existing signalling are both acceptable.
Observation 4: The UE capability of simultaneousRxDataSSB-DiffNumerology is only applicable for FR1, not for FR2.
Proposal 4: The existing UE capability simultaneousRxDataSSB-DiffNumerology is feasible if the supporting of concurrent SSB and data are consistent between FR1 and FR2-1. But it should be ultimately determined after the decision of single or multiple UE capabilities are necessary.
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