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1 Introduction
In last meeting, the WF is agreed. There are many open issues, and we will analyze some of them:
	· Scheduling restriction for L1 measurement
· Measurement restriction for L1 measurement


2 Discussion
2.1 Two resource sets configuration for group based reporting
As analysis in another paper[1], for group based reporting, both SSB and CSI-RS can be configured for measurement. There are 2 resource sets, which may be two NZP CSI-RS resource sets, two CSI SSB resource sets or one NZP CSI-RS resource set and one CSI-SSB resource set.
Besides, for CSI-RS based measurement, there are two types, i.e. with repetition on or not.  When repetition ON is configured, UE only report L1-RSRP and no beam indication will be reported. CSI-RS with repetition ON is used to refine RX beam and it’s not used to choose the TX beams. It will not be used to choose beam pair indication. Therefore, we suggest that two resource sets with repetition ON will not be configured for group based reporting.
The possible two resource sets configurations for group based reporting are:
1. Two SSB based resource sets
2. Two CSI-RS based resource sets with repetition OFF
3. One SSB based resource set and one CSI-RS based resource set with repetition OFF
Next, we will analysis scheduling restriction and measurement restriction for the 3 cases.
Proposal 1: RAN4 to discuss scheduling restriction requirement for three types of configurations for group based reporting:
1. Two SSB based resource sets
2. Two CSI-RS based resource sets with repetition OFF
3. One SSB based resource set and one CSI-RS based resource set with repetition OFF
2.2 Scheduling restriction
2.2.1 When two SSB based resource sets are configured
In previous meeting, some companies propose that UE has different implementation about whether RX beam sweeping is performed on single panel or two panels. With the help of L3 measurement, UE can already narrow down the beam sweeping scope and only need to continue perform L1 measurement on one panel.
Case 1: UE only perform beam sweeping on one panel
If UE has performed L3/L1 measurement for the same SSB which is configured for group based reporting, UE know which panel can work better and UE only need to further sweep beams on one panel which is detected by L3 measurement. UE didn’t need to sweep another panel.
Observation 1: If UE has performed L3 measurement for the same SSB which is configured for group based reporting, UE can narrow down beam sweeping scope and only sweep beams on one panel for L1-RSRP measurement.
Therefore, we suggest to define a known panel condition for L1 measurement in group based reporting:
· When measuring L1-RSRP for one RS, if the L3 measurement or L1 measurement for the same RS is reported within [x]s, UE only need to sweep on one panel.  
Proposal 2: For group based reporting, define a known panel condition for L1 measurement.
· When measuring one RS configured for group based reporting, if the L3/L1 measurement for the same RS is reported within [x]s, UE only need to sweep on one panel.  
With known panel information, when measuring one SSB, UE will only sweep beams on one panel. It’s possible for UE to receive data by another panel. Since UE will not sweep beams across panels, there will be no confliction on the same panel. Therefore, scheduling restriction can be relaxed.
Similar as legacy, when SCS of data and SSB are different, whether simultaneous reception will also depend on simultaneousRxDataSSB-DiffNumerology.
Proposal 3: When two SSB based resource sets are configured, scheduling restriction can be relaxed if L3/L1 measurement for the same SSB is reported within [x]s:
· Data may still be received by another panel in the same symbol, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.
Case 2: UE will perform beam sweeping on two panels
If no L3/L1 measurement is performed before, for each RS, UE didn’t know which panel works better for the configured RS. UE need to perform RX beam sweeping on two panels and then choose the best one.
UE may measure by two panels in parallel for one time, as shown in Fig.1. 
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Fig.1 UE measure by two panels in parallel
In other words, when UE is performing L1 measurement for each RS, two panels will be used at the same time to get two measurement results for the same RS. In this case, if there is data transmission, the data can’t be received anymore since measurement has higher priority and both panels are occupied. For data which is QCL-TypeD with SSB, as legacy, we still didn’t consider that data can be received in the same symbol.
Proposal 4: When two SSB based resource sets are configured, no scheduling restriction can be relaxed if no L3/L1 report is sent within [x]s.
2.2.2 When two CSI-RS based resource sets are configured
When NW configure two CSI-RS based resource sets with repetition OFF. UE didn’t to perform beam sweeping. There are difference scenarios that whether these CSI-RSs are overlapped.
Case 1: When two CSI-RSs from two sets are overlapped
For this case, UE will measure two CSI-RSs by two panels simultaneously, UE can only receive data which are QCL-typeD with the two CSI-RSs. For other data, no scheduling restriction can be relaxed.
Proposal 5: When two CSI-RS based resource sets with repetition OFF are configured and two RSs from two sets are overlapped, scheduling restriction is:
· Data which are QCL-typeD with the two CSI-RSs can be received in the same symbol with CSI-RSs, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.
Case 2: when two RSs from two sets are not overlapped
Suppose that there are RS0 and RS1 from TRP0 and TRP1 respectively. they are not overlapped. When measuring RS0, NW know from that RS0 is configured for TRP0 and NW can schedule data from TRP1 one the same symbol as well. UE can receive this data with another panel when measuring RS0. Therefore, scheduling restriction can be relaxed. The scheduling relaxation for two TRPs are different.
For TRP1, only data which is QCL-typeD with RS0 can be received. While for TRP2, there is no such limitation.
Proposal 6: When two CSI-RS based resource sets are configured and CSI-RSs from two sets are not overlapped, scheduling restriction can be relaxed:
· Data which is not QCL-typeD with CSI-RS may still be received by another panel in the same symbol, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.

2.2.3 When one SSB based and one CSI-RS based resource sets are configured
There are difference scenarios that whether these RSs are overlapped.
Case 1: When SSB and CSI-RS are overlapped
For this case, UE will measure two RSs by two panels simultaneously. If UE measure one SSB and one CSI-RS simultaneously, only data which is QCL-typeD with CSI-RS can be received. If UE measure one SSB with two panels, UE can’t receive data. For simplicity, we prefer that no scheduling restriction is relaxed.
Proposal 7: When SSB and CSI-RS from two sets are overlapped, no scheduling restriction is relaxed.
Case 2: when SSB and CSI-RS are not overlapped
When SSB and CSI-RS are not overlapped, the scheduling restriction for each RS is the same as that defined for SSB or CSI-RS respectively.
Proposal 8: when SSB and CSI-RS are not overlapped, the scheduling restriction for each RS is the same as that defined for SSB or CSI-RS in two sets case respectively.
2.3 Measurement restriction for L1 measurement
2.3.1 When two SSB based resource sets are configured
For two resource sets configured for Rel-17 group based reporting, if two SSB resource sets are configured for two intra-cell TRPs respectively, these SSB resources will not overlap. UE will perform SSB measurement for two TRPs in TDM manner. 
When UE is measuring one SSB, similar as scheduling restriction, there are two scenarios:
· Case 1: UE only perform beam sweeping on one panel
· Case 2: UE will perform beam sweeping on two panels
For case 1, If UE has performed L3/L1 measurement for the same SSB which is configured for group based reporting, UE know which panel can work better and UE only need to further sweep beams on one panel. UE will not sweep across panel. it’s possible for UE to receive two RSs from two panels. However, the another RS will not perform RX beam sweeping. Otherwise, it’s hard to guarantee that they are not conflicted on the same panel.  The possible combinations are SSB configured for group based reporting and CSI-RS configured for RLM, BFD, CBD or L1-RSRP with repetition OFF. 
Proposal 9: When two SSB based resource sets are configured, measurement restriction for SSB based measurement can be relaxed if L3/L1 measurement for the same RS is reported within [x]s:
· UE shall be able to measure the SSB configured for group based reporting and CSI-RS for RLM, BFD, CBD or L1-RSRP measurement with repetition OFF in the same symbol
For case 2, when UE is performing L1 measurement for each RS, two panels will be used at the same time. UE can’t perform measurement for other RS anymore.
Proposal 10: When two SSB based resource sets are configured, measurement restriction can’t be relaxed if no L3/L1 report for the same RS is sent within [x]s.
2.3.2 When two CSI-RS based resource sets are configured
When NW configure two CSI-RS based resource sets with repetition OFF. UE didn’t to perform beam sweeping. It’s possible that two RSs from two sets are overlapping on the same symbols. 
Case 1: When two CSI-RSs from two sets are overlapped
For this case, UE will measure two CSI-RSs by two panels simultaneously, measurement restriction can be relaxed for RS configured for group based reporting. While for RS configured for other purpose, i.e. BFD, RLM,CBD, UE can’t have spare panel to receive. When CSI-RS configured for group based reporting is conflicting with other RS for RLM/BFD/CBD, no measurement restriction can be relaxed.
Proposal 11: When two CSI-RS based resource sets are configured and two RSs from two sets are overlapped, measurement restriction can be relaxed:
· UE shall be able to measure two CSI-RSs from two resource sets configured for group based reporting in the same symbol
Case 2: when two RSs from two sets are not overlapped
If two RSs are not overlapped, UE only need to measure one CSI-RS at one time. When UE is measuring CSI-RS by one panel, UE is able to measuring another RS by 2nd panel. The another RS can be CSI-RS configured for other L1 measurements with repetition OFF, e.g. BFD/RLM/CBD.
Proposal 12: When two CSI-RS based resource sets are configured and two RSs from two sets are not overlapped, measurement restriction can be relaxed:
· UE shall be able to measure CSI-RS configured for group based reporting and CSI-RS configured for RLM, BFD, CBD or L1-RSRP measurement with repetition OFF in the same symbol
2.3.3 When one SSB based and one CSI-RS based resource sets are configured
There are difference scenarios that whether these RSs are overlapped.
Case 1: When SSB and CSI-RS are overlapped
For this case, UE will measure two RSs by two panels simultaneously. There may be different implementations. If UE measure one SSB and one CSI-RS simultaneously, measurement restriction can be relaxed. If UE measure one SSB with two panels, UE can’t receive CSI-RS at the same time. it needs further discussion whether sharing factor or measurement restriction is defined. 
Proposal 13: When SSB and CSI-RS from two sets are overlapped, it needs further discussion whether measurement restriction can be relaxed.
Case 2: when SSB and CSI-RS are not overlapped
When SSB and CSI-RS are not overlapped, the measurement restriction for each RS is the same as that defined for SSB or CSI-RS respectively.
Proposal 14: when SSB and CSI-RS are not overlapped, the measurement restriction for each RS is the same as that defined for SSB or CSI-RS respectively.
3 Conclusion
In this contribution, we provide our views regarding scheduling restriction/measurement restriction:
Proposal 1: RAN4 to discuss scheduling restriction requirement for three types of configurations for group based reporting:
1. Two SSB based resource sets
2. Two CSI-RS based resource sets with repetition OFF
3. One SSB based resource set and one CSI-RS based resource set with repetition OFF
Observation 1: If UE has performed L3 measurement for the same SSB which is configured for group based reporting, UE can narrow down beam sweeping scope and only sweep beams on one panel for L1-RSRP measurement.
Proposal 2: For group based reporting, define a known panel condition for L1 measurement.
· When measuring one RS configured for group based reporting, if the L3/L1 measurement for the same RS is reported within [x]s, UE only need to sweep on one panel.  
Proposal 3: When two SSB based resource sets are configured, scheduling restriction can be relaxed if L3/L1 measurement for the same SSB is reported within [x]s:
· Data may still be received by another panel in the same symbol, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.
Proposal 4: When two SSB based resource sets are configured, no scheduling restriction can be relaxed if no L3/L1 report is sent within [x]s.
Proposal 5: When two CSI-RS based resource sets with repetition OFF are configured and two RSs from two sets are overlapped, scheduling restriction can be relaxed:
· Data which are QCL-typeD with the two CSI-RSs, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.
Proposal 6: When two CSI-RS based resource sets are configured and CSI-RSs from two sets are not overlapped, scheduling restriction can be relaxed:
· Data which is not QCL-typeD with CSI-RS may still be received by another panel in the same symbol, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.
Proposal 7: When SSB and CSI-RS from two sets are overlapped, no scheduling restriction is relaxed.
Proposal 8: When SSB and CSI-RS are not overlapped, the scheduling restriction for each RS is the same as that defined for SSB or CSI-RS in two sets case respectively.
Proposal 9: When two SSB based resource sets are configured, measurement restriction for SSB based measurement can be relaxed if L3/L1 measurement for the same RS is reported within [x]s:
· UE shall be able to measure the SSB configured for group based reporting and CSI-RS for RLM, BFD, CBD or L1-RSRP measurement with repetition OFF in the same symbol
Proposal 10: When two SSB based resource sets are configured, measurement restriction can’t be relaxed if no L3/L1 report for the same RS is sent within [x]s.
Proposal 11: When two CSI-RS based resource sets are configured and two RSs from two sets are overlapped, measurement restriction can be relaxed:
· UE shall be able to measure two CSI-RSs from two resource sets configured for group based reporting in the same symbol
Proposal 12: When two CSI-RS based resource sets are configured and two RSs from two sets are not overlapped, measurement restriction can be relaxed:
· UE shall be able to measure CSI-RS configured for group based reporting and CSI-RS configured for RLM, BFD, CBD or L1-RSRP measurement with repetition OFF in the same symbol
Proposal 13: When SSB and CSI-RS from two sets are overlapped, it needs further discussion whether measurement restriction can be relaxed.
Proposal 14: When SSB and CSI-RS from two sets are not overlapped, the measurement restriction for each RS is the same as that defined for SSB or CSI-RS respectively.
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