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1. Introduction
In RAN plenary 98 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 sub bullet related with L3 measurement delay and put the L3 measurement related aspects into the NOTEs. 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:
· 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
· L3 measurement delay (both cell detection delay and measurement period can be considered)
· The starting point is the enhancements related to L1-RSRP measurement enhancements
· 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.
· The work on L3 measurement related aspects for scheduling/measurement restriction requirements is not precluded.
· Further check in RAN #100 whether to include other L3 measurement related aspects and objectives subject to RAN4 progress.


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] and [3]. Regarding to the scheduling restriction and measurement restriction, not any direct agreement achieved in last meeting. The following proposals were concluded in [4].
	Scheduling restrictions
Companies are encouraged to bring further analysis on the feasibility of making changes to the measurement restrictions currently defined:
	- concrete examples of scenarios under which restrictions are not needed 
	- how is the network aware that UE does not need these restrictions and how it will take advantage of it
	- conditions under which the restrictions can be relaxed/not needed at all
	- need for additional signaling/capability
	- system level performance gain (e.g. improved throughput)
	- specification impact
	- relationship with enabling multi-Rx (i.e. whether this enhancement is necessary to enable multi-Rx or not)
	- other aspects are not precluded.
Measurement restrictions
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In this document, we provide our analysis focus on scheduling restriction and measurement restriction around simultaneous multi-panel reception.
2. Discussion
2.1 Scheduling restriction
Based on current specification, no matter for RRM measurement or L1-RSRP measurement, scheduling restriction has to be considered since the UE may not perform traffic data reception/transmission in serving cell and RRM measurement in target cell in parallel, or the UE can not perform traffic data reception/transmission and L1-RSRP measurement at same time. The reasons are diverse, e.g. due to the lack of simultaneousRxDataSSB-DiffNumerology capability, not capable of IBM and so on. 
Before we encounter the scheduling restriction, all possible simultaneous signal combination received from multiple panels should be identified and as a premise to discuss the scheduling restriction. We discuss the possible simultaneous reception combinations in our another document [5]. In our opinion, for the UE capable of multi-panel Rx, the following combinations are possible and should be considered when discussing scheduling restriction.
1) L1 SSB + PDSCH/PDCCH
2) L1 CSI-RS + PDSCH/PDCCH
3) L3 SSB + PDSCH/PDCCH
4) L3 CSI-RS + PDSCH/PDCCH
It was clearly noted in the latest revised WID that the L3 measurement related aspects for scheduling/measurement restriction requirements is not precluded. So all the four combinations should be considered. It is obvious that the impact on scheduling restriction during both L1 measurement and RRM measurement should be considered.
Proposal 1: Based on the guideline of the latest revised WID, the L3 measurement related aspects for scheduling/measurement restriction requirements is not precluded. So the impact on scheduling restriction during both L1 measurement and RRM measurement should be considered.
Firstly we discuss the impact on scheduling restriction during L1 measurement.
For the multi-panel capable UE, when the UE can perform L1 measurement on one panel and receive data on the other panel, as shown in Figure 1, the scheduling restriction can be ignored. So in conclusion, if each TRP corresponds to each panel respectively, under such assumption, the scheduling restriction can be ignored. Otherwise, scheduling restriction should remain. 
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Figure 1. Each TRP corresponds to each panel
Another related issue is how to achieve consistent understanding about whether scheduling restriction ignored or not between NW and UE. Since the UE would move and/or rotate, so applying which antenna panel to receive from which TRP, it seems not always fixed with the movement and/or rotation of UE. So it is possible the NW is not clear about the relationship between multiple TRP’s signal Rx and panels. Anyway, once the assumption of UE can apply each panel to receive signals from each TRP is always valid, the UE can receive the data and RS through two individual panels simultaneously, which means the scheduling restriction can be ignored no matter ideal or non-ideal backhaul between different TRPs. 
Proposal 2: Under the assumption of UE can apply each panel to receive signals from each TRP respectively, for L1 measurement, the scheduling restriction can be ignored.
For the case that the UE needs to receive signals from two TRPs through a single panel, as shown in Figure 2, similar as legacy, scheduling restriction can not be ignored. 
But under this case, in fact NW can decide to indicate UE the multi-panel Rx should be OFF from the perspective of power saving. So this case is an uncommon case for the applying of multi-panel, we do not need to specially consider scheduling restriction under this case.
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Figure 2. A single panel receives the signals form multiple TRPs
Proposal 3: Under the case that UE has to receive the signals from multiple TRPs by applying a single panel, the scheduling restriction can not be ignored. But in fact NW can indicate UE to disable the multi-panel Rx feature from the perspective of power saving.
Regarding to the impact on scheduling restriction during RRM measurement, as shown in Figure 3, the UE needs to perform Rx beam sweeping during RRM measurement involving multiple panels, while for data reception from serving cell, the beam direction has been identified through previous L1 measurement, so only a single panel is involved in. In fact the UE can perform partial Rx beam sweeping by one panel and at the same time, it can receive data from one of TRPs by applying another panel. So come from this point, the scheduling restriction during RRM measurement can be partially relaxed.
However, the Rx beam sweeping during RRM measurement is implemented as UE side, so NW is not aware of the details such as at which measurement occasions UE would perform ‘L3_measurement_part1’ and which measurement occasions UE would perform ‘L3_measurement_part2’, so the above ‘partially relax’ is hard to realized due to the lack of aligned understanding between UE and NW. 
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Figure 3. The demand of simultaneous RRM measurement and data reception

2.2 Measurement restriction
Regarding to measurement restriction, in our opinion, two categories of combination should be considered:
· Category 1: L1 RS + L1 RS
· Category 2: L1 RS + L3 RS
For Category 1, in our opinion, on top of the legacy measurement restriction, additional relaxation can be considered given that each L1 measurement is only applied on each panel due to down-selection between panels has been finished based on previous RRM measurement info, as shown in Figure 4. In such case, the UE can perform two L1 measurements in parallel, no matter whether UE is capable of IBM.
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Figure4. Each L1 measurement is only applied on each panel
Proposal 4: For the combinations of two L1 measurement, the measurement restriction can be relaxed given that each L1 measurement is only applied on each panel due to down-selection between panels has been finished based on previous RRM measurement info, no matter whether UE is capable of IBM.
Referring to Category 2, We can talk about whether the scaling factor P in L1 measurement and the scaling factor Klayer1_measurement can be relaxed for the UE capable of multi-panel Rx. Even though it seems not belong to the scope of measurement restriction based on current specification, while in fact the introduction of such two scaling factors derives from the overlapping between L1 measurement and L3 measurement. So we analysis it here.
Since the L3 measurement may need to involve all panels since of no prior info, so it is hard to realize simultaneous L1 and L3 measurements unless NW can know the detail of Rx beam sweeping during L3 measurement. We are open to further discuss this.
Proposal 5: For the combination of L1 measurement + L3 measurement, maybe it is hard to relax the scaling factors of P in L1 measurement and Klayer1_measurement in L3 measurement since the L3 measurement may involve all panels due to no prior info to down-select between panels.
3. Conclusion
In this contribution, we have the following proposals around scheduling/measurement restrictions for simultaneous DL reception from different directions:
Proposal 1: Based on the guideline of the latest revised WID, the L3 measurement related aspects for scheduling/measurement restriction requirements is not precluded. So the impact on scheduling restriction during both L1 measurement and RRM measurement should be considered.
Proposal 2: Under the assumption of UE can apply each panel to receive signals from each TRP respectively, for L1 measurement, the scheduling restriction can be ignored.
Proposal 3: Under the case that UE has to receive the signals from multiple TRPs by applying a single panel, the scheduling restriction can not be ignored. But in fact NW can indicate UE to disable the multi-panel Rx feature from the perspective of power saving.
Proposal 4: For the combinations of two L1 measurement, the measurement restriction can be relaxed given that each L1 measurement is only applied on each panel due to down-selection between panels has been finished based on previous RRM measurement info, no matter whether UE is capable of IBM.
Proposal 5: For the combination of L1 measurement + L3 measurement, maybe it is hard to relax the scaling factors of P in L1 measurement and Klayer1_measurement in L3 measurement since the L3 measurement may involve all panels due to no prior info to down-select between panels.
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