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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The WID [1] includes the following objective of the core part:
· 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
· 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)

In this paper we discuss about scheduling and measurement restrictions.  
Discussion
As we discussed in our other paper in the general scenarios, we think SSB may not be the preferred RS for configuring L1-RSRP or other layer 1 measurements for a UE supporting 4-layer MIMO and in most practical deployment cases CSI-RS may be used for the beam management of 4-layer MIMO. Hence, simultaneous reception of SSB+SSB may not be a practical case for configuration of L1-RSRP measurements for beam management of 4-layer MIMO. As per our understanding simultaneous reception of CSI-RS + CSI-RS may be most practical case and we think RAN4 should define requirements for this case. In this contribution for further analysis, we assume CSI-RS as the RS to be received simultaneously. 
Scheduling restrictions for L1 measurements
Currently RAN4 defined scheduling availability requirements for the following scenarios: 
· Scheduling availability of UE during radio link monitoring
· Scheduling availability of UE during beam failure detection
· Scheduling availability of UE during candidate beam detection
· Scheduling availability of UE during L1-RSRP measurement
· Scheduling availability of UE during L1-SINR measurement

  Scheduling restrictions for RLM/BFD/CBD/L1-RSRP/L1-SINR
We discuss following two cases for scheduling restrictions. 
1. RS configured for RLM/BFD/CBD/L1-RSRP/L1-SINR is SSB
2. RS configured for RLM/BFD/CBD/ L1-RSRP/L1-SINR is CSI-RS
When the RS configured is SSB:
When RS is SSB, we can assume that UE need RX beam sweeping and UE may not use same panel all the time. If UE uses same panel for receiving the SSB in some cases, it may result in BFD. An example of it is shown in figure 1. In scenario 1, data is transmitted from one TRP and SSB is transmitted using other TRP. If UE uses same for data and SSB all the time, in scenario 2 UE may not be able to receive SSB from panel 2 and it may result in BFD if the RS is BFD-RS. Currently which panel is used for RX beam sweeping in which direction is up to UE implementation and the panel information may not be known at NW. Considering this we are with the point that when SSB is used as RS for L1 measurement, UE may not be able to utilise the multi-RX capability to remove the scheduling restriction. 
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When the RS configured is CSI-RS:
When RS configured is CSI-RS, UE do not need to perform RX beam sweeping for CSI-RS with repetition off. In this scenario if the data and RS are QCLed with the RS reported for group-beam reporting, UE could receive them simultaneously. In other scenarios, if the dual TCI state is activated and the data and RS for measurement uses same QCL reference from the dual TCI states, then UE can measure data and RS simultaneously. 
Proposal 1:  When the RS configured for RLM/BFD/CBD/L1-SINR is SSB, scheduling restrictions relaxation is not possible though UE supports multi-RX capability when the RX beam sweeping is UE implementation. 
Proposal 2:  When the RS configured for RLM/BFD/CBD/L1-SINR is CSI-RS without repetition ON, scheduling restrictions relaxation is possible when the data and CSI-RS for L1-measurement are QCLed with beam pair reported in group-based reporting. 
Proposal 3:  When the RS configured for RLM/BFD/CBD/L1-SINR is CSI-RS without repetition ON, scheduling restrictions relaxation is possible when the data and CSI-RS for L1-measurement are of different numerology.
  
Measurement restrictions 
We discuss following cases for measurement restrictions. 
1. Measurement RS 1 is SSB and measurement RS2 is CSI-RS
2. Measurement RS 1 is CSI-RS and measurement RS2 is CSI-RS
Measurement RS 1 and 2 can be for any L1 measurements and not only limited to L1-RSRP measurement using GBBR or without GBBR. 
Measurement RS 1 is SSB and measurement RS2 is CSI-RS without repetition ON:
In this case, SSB is assumed to be measured with RX beam sweeping and CSI-RS may be assumed to be received with TCI state. Since the panel used for RX beam sweeping is UE implementation, UE may not be able to measure both of them at the same time in some scenarios due to UE rotation.  
Proposal 4:   When the measurement RS1 is SSB and measurement RS2 is CSI-RS without repetition ON measurement restriction cannot be removed.  
Measurement RS 1 is CSI-RS and measurement RS2 is CSI-RS without repetition ON:
In this case, if both the CSI-RS are without repetition ON and they are QCLed with the beam pair from group based reporting, UE shall be able to receive them simultaneously and measurement restriction can be removed. 
Proposal 5:   When the measurement RS1 is CSI-RS and measurement RS2 is CSI-RS without repetition ON (the measurement can be L1-RSRP or other L1 measurement), and they are QCled with a beam pair from group-based reporting, measurement restriction can be removed.
Proposal 6:  When the measurement RS1 is CSI-RS and measurement RS2 is CSI-RS without repetition ON, measurement restriction can be removed irrespective of numerology of RS1 and RS2.

Summary
The following have been observed and proposed in this contribution.
Proposal 1:  When the RS configured for RLM/BFD/CBD/L1-SINR is SSB, scheduling restrictions relaxation is not possible though UE supports multi-RX capability when the RX beam sweeping is UE implementation. 
Proposal 2:  When the RS configured for RLM/BFD/CBD/L1-SINR is CSI-RS without repetition ON, scheduling restrictions relaxation is possible when the data and CSI-RS for L1-measurement are QCLed with beam pair reported in group-based reporting. 
Proposal 3:  When the RS configured for RLM/BFD/CBD/L1-SINR is CSI-RS without repetition ON, scheduling restrictions relaxation is possible when the data and CSI-RS for L1-measurement are of different numerology.
Proposal 4:  When the measurement RS1 is SSB and measurement RS2 is CSI-RS without repetition ON measurement restriction cannot be removed.
Proposal 5:  When the measurement RS1 is CSI-RS and measurement RS2 is CSI-RS without repetition ON (the measurement can be L1-RSRP or other L1 measurement), and they are QCled with a beam pair from group-based reporting, measurement restriction can be removed.
Proposal 6:  When the measurement RS1 is CSI-RS and measurement RS2 is CSI-RS without repetition ON, measurement restriction can be removed irrespective of numerology of RS1 and RS2.
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