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[bookmark: _Toc116995841]Introduction
In this contribution we continue the discussion on the RRM aspects related to the multi-RX chain reception in FR2 for Rel-18, those concerning potential improvements in the existing measurement and scheduling restrictions for L1 measurements. 
We base the discussion on the WF [1] agreed in the last RAN4 meeting where the following options were listed to discuss further. Snippet of WF [1] is pasted below for reference of issues being discussed in this document. 
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[bookmark: _Toc116995842]Discussion
Based on the mentioned M-TRP scenarios in WF[1] from meeting RAN4#, Following options were discussed for measurement relaxation. We find that measurement restrictions relaxation could be made basedon certain conditions mentioned in WF[1]. We would like to discuss our understanding and express our view on issues as -  
0. Sub-topic 3-1: Measurement restriction
Issue 3-2-1: Conditions/cases that measurement restriction for L1 measurements can be removed for multi-Rx
1. Option 1: In multi-TRP operation scenario, when the CSI-RS for RLM/BFD/L1-RSRP measurement on one CC is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band, measurement restriction relaxation can be made for the CSI-RS based L1 measurements with multi-Rx when following conditions are met - 
i. [The CSI-RS for RLM/BFD/L1-RSRP or the other CSI-RS in a resource set configured with repetition ON]
ii. [The two CSI-RSs are transmitted through different TRPs at the same time]
iii. [QCL source of] the two CSI-RSs have been reported via GBBR in a pair]

If UE has reported pair of CSI-RS’s via GBBR of same or two different TRPs, measurement restriction could be relaxed. In our view that condition is already enough to guarantee that simultaneous reception can be achieved. Therefore, it is not necessary to explicitly mention that the CSI-RSs are transmitted through different TRPs. In another example, it could be that a UE can receive simultaneously 2 RSs from the same TRP, e.g., if one RS is received by a reflection that guarantees minimum angle of arrivall Considering above reference, measurement restrictions relaxation can be made –
[bookmark: _Toc142658587]UE may report pair of CSI-RS resource via GBBR from same TRP or two different TRPs for GBBR.
2. Option 2: measurement restriction relaxation is up to UE implementation.
TS38.133 clause has defined different measurement restrictions/relaxations. Those requirements can be considered as baseline and enhanced for MTRP operation. When certain conditions (mentioned in previous observations) are met, measurement restriction could be made. If we leave the measurement restriction 	relaxation upto UE implementation, performance evaluation could be a challenge and benefit out of relaxation at NW side, could not always be realized. The network needs to be aware of how long the measurements are taking place, and if the UE relaxes the restrictions autonomously, the network expects that the measurement delay is larger than what the UE can actually meet.
[bookmark: _Toc142658588]Leaving measurement restriction relaxation up to UEs implementation, will limit the relaxation benefit.
[bookmark: _Toc142658589]Clear rules need to be established on measurement relaxation so that both the network and the UE know how measurement delay is impacted.

[bookmark: _Toc142658590]In multi-TRP operation scenario, when the CSI-RS for RLM/BFD/L1-RSRP measurement on one CC is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band, measurement restriction relaxation can be made for the CSI-RS based L1measurements with multi-Rx when following conditions are met.
a. [bookmark: _Toc142658591]The CSI-RS for RLM/BFD/L1-RSRP or the other CSI-RS in a resource set configured with repetition ON.
b. [bookmark: _Toc142658592]The two CSI-RSs have been reported via GBBR in a pair.
0. Sub-topic 3-1: Scheduling restriction
[bookmark: _Hlk127989931]Issue 3-1-1: Conditions/cases that scheduling restriction for L1 measurements can be relaxed for multi-Rx
As discussed in the context of Observation 1, If UE has reported pair of CSI-RS’s via GBBR of same or two different TRPs, in our view that condition is already enough to guarantee that simultaneous reception can be achieved. So, there is no need to mention bullet point 2 and 3 of Issue 3-1-1 mentioned in WF [1].
In the case of the scheduling restriction, where the IE is already indicated with 2 TCI states for simultaneous reception, the UE will have already reported GBBR before the network can indicate the 2 TCI states. In that case, since we are developing the scheduling restrictions for when the UE is receiving with 2 TRPs, it is enough to state that the UE has 2 TCI states for simultaneous reception, and that the CSI-RS is QCL-D with one of those states. 
[bookmark: _Toc142658593]Rephase scheduling restriction agreement as: In multi-TRP operation scenario, for the case PDCCH/PDSCHs are transmitted from two TRPs simultaneously, and CSI-RS is transmitted from anyone of the TRPs, scheduling restriction relaxation can be made for CSI-RS based L1 measurements with multi-Rx when following conditions are met:
c. [bookmark: _Toc142658594]The CSI-RS is not in a CSI-RS resource set with repetition ON
d. [bookmark: _Toc142658595]CSI-RS has same QCL source as the active TCI state of any one of the PDCCH/PDSCHs
[bookmark: _Toc116995848]Conclusion
 In this paper we have presented Nokia’s views on the measurement restrictions for multi-RX in Rel 18. As part of this discussion, the following observations and proposals were made:  
Observation 1: UE may report pair of CSI-RS resource via GBBR from same TRP or two different TRPs for GBBR.
Observation 2: Leaving measurement restriction relaxation up to UEs implementation, will limit the relaxation benefit.
Observation 3: Clear rules need to be established on measurement relaxation so that both the network and the UE know how measurement delay is impacted.
Proposal 1: In multi-TRP operation scenario, when the CSI-RS for RLM/BFD/L1-RSRP measurement on one CC is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band, measurement restriction relaxation can be made for the CSI-RS based L1measurements with multi-Rx when following conditions are met.
a.	The CSI-RS for RLM/BFD/L1-RSRP or the other CSI-RS in a resource set configured with repetition ON.
b.	The two CSI-RSs have been reported via GBBR in a pair.
Proposal 2: Rephase scheduling restriction agreement as: In multi-TRP operation scenario, for the case PDCCH/PDSCHs are transmitted from two TRPs simultaneously, and CSI-RS is transmitted from anyone of the TRPs, scheduling restriction relaxation can be made for CSI-RS based L1 measurements with multi-Rx when following conditions are met:
a.	The CSI-RS is not in a CSI-RS resource set with repetition ON
b.	CSI-RS has same QCL source as the active TCI state of any one of the PDCCH/PDSCHs
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1   Topic #3: Scheduling/Measurement restrictions   1.1   Sub - topic 3 - 1: Scheduling restriction   Issue 3 - 1 - 1: Conditions / cases   that  scheduling restriction for L1 measurements can be relaxed for multi - Rx   < Agreement   >:       In multi - TRP operation scenario, for the case PDCCH/PDSCHs are transmitted from two TRPs simultaneously, and CSI - RS is transmitted from anyone of the TRPs, scheduling res triction relaxation can be made for CSI - RS based L1  measurements with multi - Rx when following conditions are met   o      The CSI - RS is not in a CSI - RS resource set with repetition ON   o      The CSI - RS and one of the PDCCH/PDSCHs are transmitted through different TRPs   at the same time   o      CSI - RS has same QCL source as the active TCI state of any one of the PDCCH/PDSCHs   o      Resources of the active TCI states for the two PDCCHs or PDSCHs have been reported via GBBR in a  pair   o      UE is activated with multi - Rx operation      Note: The wording on the 2nd and 3rd bullet can be further polished.       Issue 3 - 1 - 2: Conditions / cases   that scheduling restriction can be relaxed for SSB based measurements for multi - Rx   <Agreement >:       For SSB based L1 measurements, scheduling restrictions relaxation is not  considered   for UE support ing   Rel - 18  multi - Rx  capability.     Issue 3 - 1 - 3: Conditions/ca ses that scheduling restriction for L3 measurements can be relaxed for multi - Rx   <Way forward >:       Proposals   o   Option 1: Scheduling restriction for L3 measurements is not enhanced for multi - RX operation   o   Option 2: Scheduling restriction for L3  measurements is enhanced for multi - RX operation       1.2   Sub - topic 3 - 1: Meaurement restriction   Issue 3 - 2 - 1: Conditions/cases that measurement restriction for L1 measurements can be removed for multi - Rx   <Way forward >:       Proposals   o   Option 1: In multi - TRP  operation scenario, when the CSI - RS for RLM/BFD/L1 - RSRP measurement on one CC  is in the same OFDM symbol as another CSI - RS for RLM, BFD, CBD or L1 - RSRP measurement on the same  CC or different CCs in the same band, measurement restriction relaxation can be  made for the CSI - RS based L1  measurements with multi - Rx when following conditions are met      The CSI - RS for RLM/BFD/L1 - RSRP or the other CSI - RS in a resource set configured with  repetition ON      [The two CSI - RSs are transmitted through different TRPs at the same   time]      [QCL source of] the two CSI - RSs have been reported via GBBR in a pair      UE is indicated/configured with multi - Rx operation      [Other conditions are not precluded]   o   Option 2: measurement restriction relaxation is up to UE implementation   o   Option 3: Do not  introduce measurement restriction relaxations for L1 measurements for multi - Rx chain UEs  


