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1 	Introduction
In R15/16/17, UE is assumed to activate one panel and form one beam at a time to receive DL signals from network. The measurement restriction, scheduling restriction and sharing factor are defined to avoid signal collision during reception or transmission. However, according to WID [1], simultaneous reception for two different QCL-Type D RSs on single CC is starting to be discussed in R18 and it implies UE activate two panels to achieve such reception. Thus, based on this assumption, our view on this WI is provided as following sections. 

2 Discussion
In the following sections, below issues will be discussed sequentially.
· L3 measurement
· L1 measurement 
· Dual TCI state switch
· Timing difference between different panels.

2.1 L3 measurement
L3 measurement is a cell-level measurement and it is used for mobility. UE may regularly measure SSB on the frequency layer provided by RRC and perform handover procedure if the L3-RSRP measurement results of neighboring cell is better than the serving cell. However, to our understanding, there is no much gain if UE measures the SSB from neighboring frequently due to multi-panels. Fast L3 measurements are typically needed only when UE is moving faster. However, we do not see any difference in terms of UE mobility between UE with single activated panel and UE with multiple activated panels
 
[bookmark: _Ref110947127]Proposal 1: Not to enhance L3 measurement requirement in R18 multi-panel WI.

2.2 L1 measurement

In this section, there are two sub issues to be discussed: 
· Scenario
· Measurement restriction and scheduling availability

2.2.1 Scenario
For the scenario of L1 measurement, to our understanding, there are two possible cases.
1. Intra-cell mTRP (R16)
2. Inter-cell BM/mTRP (R17)

[bookmark: _Ref110947151]Observation 1: For L1 measurement, there are two scenarios (1) intra-cell mTRP (2) inter-cell BM/mTRP.

The main difference between case 1 and 2 is the number of the cell. For the case 1, UE receives two signals from the same cell and report the measurement results to reflect the beam quality for one cell. However, for the case 2, the signals are from two different cells and the measurement results are used to judge whether the link quality of non-serving cell is good or not. From our point of view, because this is the first time to discuss the multiple panels UE, we suggest to take case 1 as a start point for discussion in R18 multiple panels and further discuss the case 2 when the requirement of case 1 is concluded.

[bookmark: _Ref110947166]Proposal 2: For L1 measurement requirement, take R16 intra-cell mTRP, i.e. reception on two TRPs from one cell at a time, as a start point. Discuss R17 inter-cell BM/mTRP after the requirement of single serving cell is concluded.

2.2.2 measurement restriction and scheduling availability
For the measurement restriction and scheduling availability, to our understanding, two possible cases should be further discussed.
1. Both different QCL-Type D RSs are received by two different UE Rx panels at a time
2. Both different QCL-Type D RSs are received by same UE Rx panels at a time

Case 1: received by two different UE Rx panels
For this case, it is straightforward that the measurement restriction and scheduling availability may not need. Because, as illustrated in Figure 1, a UE can receive the signals from two different directions by two different UE panels at a time.
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[bookmark: _Ref110276588]Figure 1. Both different QCL-Type D RSs are received by two different UE Rx panels at a time

[bookmark: _Ref110947171]Proposal 3: For the case when both different QCL-Type D RSs are received by two different UE Rx panels at a time, no measurement restriction and scheduling availability are needed because of beamforming conflict.

Case 2: received by the same UE Rx panel
However, in the real field environment, UE may move and rotate, so two different QCL-Type D RSs may be received by the same panel at a time as illustration in Figure 2. 
[image: ]
[bookmark: _Ref110278644]Figure 2. Both different QCL-Type D RSs are received by same UE Rx panel at a time

[bookmark: _Ref110947186]Observation 2: A multiple panels UE may use the “same” Rx panel to receive two different QCL-Type D RSs at a time.

For this case, generally, in FR2, the signal will not be received successfully if the beam is not accurately target to the direction which the signal comes from. So, we tend to believe the measurement restriction and scheduling availability defined in legacy requirement are still needed for the case when two different QCL-Type D RSs are simultaneously received by same UE Rx panel.

[bookmark: _Ref110947193]Proposal 4: For the case when two different QCL-Type D RSs are received by same UE Rx panel at a time, the legacy R15/R16 requirement (e.g. measurement restriction and scheduling availability) should be reused.

2.3  Dual TCI state switch

As Figure 3, for a multiple panels UE, two TCI states on different panels may switch at a time and how long UE will take for dual switch should be defined in RAN4.

[image: ]
[bookmark: _Ref110282899]Figure 3. illustration of dual TCI state switch

To our understanding, because the beam direction is determined by pre-defined codebook and two TCI state switch on two panels can be performed independently. Thus, to our understanding, the legacy TCI state switch delay requirement for single panel can be reused.

[bookmark: _Ref110947196]Proposal 5: For dual TCI state switch, the legacy TCI state switch delay requirement can be reused.

2.4  Timing difference between different panels
To our understanding, the key point of whether UE can measure the signals with timing difference larger than on CP is not only related to the number of the UE Rx panel. It also involves the number of FFT and timing estimation/tracking/compensation modules in the baseband. If UE wants to measure the signals by different panels with timing difference larger than one CP, then the number of modules mentioned above should be double. 

[bookmark: _Ref110947201]Observation 3: For timing difference between different panels, the number of the FFT module, timing estimation/tracking/compensation will be double. 

[bookmark: _Ref110947204]Proposal 6: The timing difference between different panels is at least within one CP. FFS whether to define requirements with timing difference larger than one CP.

3 Summary
[bookmark: _Hlk94866332]In this paper, the discussion of FR2 multiple panels is provided. We have the following proposal:
Proposal 1: Not to enhance L3 measurement requirement in R18 multi-panel WI.
Observation 1: For L1 measurement, there are two scenarios (1) intra-cell mTRP (2) inter-cell BM/mTRP.
Proposal 2: For L1 measurement requirement, take R16 intra-cell mTRP, i.e. reception on two TRPs from one cell at a time, as a start point. Discuss R17 inter-cell BM/mTRP after the requirement of single serving cell is concluded.
Proposal 3: For the case when both different QCL-Type D RSs are received by two different UE Rx panels at a time, no measurement restriction and scheduling availability are needed because of beamforming conflict.
Observation 2: A multiple panels UE may use the “same” Rx panel to receive two different QCL-Type D RSs at a time.
Proposal 4: For the case when two different QCL-Type D RSs are received by same UE Rx panel at a time, the legacy R15/R16 requirement (e.g. measurement restriction and scheduling availability) should be reused.
Proposal 5: For dual TCI state switch, the legacy TCI state switch delay requirement can be reused.
Observation 3: For timing difference between different panels, the number of the FFT module, timing estimation/tracking/compensation will be double. 
Proposal 6: The timing difference between different panels is at least within one CP.
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Fig.2 Two different QCL-Type D RSs are
received by two different UE Rx panels
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Fig.1 Two different QCL-Type D RSs
are received by the same UE Rx panel




