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In last RAN2#125b meeting, we discussed how to perform serving cell measurement during LP-WUS mode but no any agreement is made. In this contribution, we continue to provide our view on how to design serving/neighbour cell measurement during LP-WUS monitoring mode.
2 Discussion
2.1 Current status
RAN2#126 (1 TU) @ May 2024
· LP-WUS operation in IDLE/INACTIVE modes
· Continue the discussion on high layer procedure, including the entry/exit condition(s) for using LP-WUS, wake up procedure, subgrouping methods.
· Continue the discussion on RRM measurement relaxation, including criteria.
· Initiate the discussion on SI reception. 
2.2 Serving cell measurement
During LP-WUS monitoring mode, since the LR is already activated, the intuitive understanding is that we can only base on LR to perform serving cell measurement instead of MR, i.e., serving cell measurement via MR is not needed due to the fact that transition of MR causes more power consumption. Therefore measurement can be fully offloaded from MR to LR. 
However there is still some concerns that only performing serving cell measurement via LR may have an impact on system performance, for example, whether the signal quality via LR is able to be used for evaluating cell reselection procedure without MR SSB measurement result involved. In other words, if the serving cell measurement via LR is not enough/accurate for some procedures in RRC_IDLE/INACTIVE, somehow we still need to activate MR to perform serving cell measurement as a complementary, but it should be relaxed measurement. Also it is noted that if neighbor cell measurement via MR is needed, in this case the UE could perform serving/neighbor cell measurement via MR simultaneously when MR is activated for power saving reason.
To our understanding, whether the serving cell measurement can be fully or partially offloaded from MR to LR need more input from other WGs, from RAN2 perspective, we can list the alternative solutions and analysis pros and cons and let other WGs make the decision.
Proposal 1: RAN2 to consider the following solutions on serving cell measurement during LP-WUS monitoring mode:
Option-1: serving cell measurement fully offloaded to LR (i.e., no serving cell measurement via MR is required), the LR serving cell measurement requirement is decided by RAN4/1.
Option-2: serving cell measurement partially offloaded to LR (i.e., relaxed serving cell measurement via MR is still required), the LR and MR serving cell measurement requirement is decided by RAN4/1
Proposal 2: if proposal 1 is agreed, send an LS to RAN4/1 to ask discussing those feasibilities and related requirements.
2.3 Neighbour cell measurement
During LP-WUS monitoring mode, different from serving cell measurement, the LR may not be able to perform measurements for neighbor cell, which means MR is required to perform neighbor cell measurement, but considering the power consumption of MR transition, it should be in a relaxed way. In legacy we have already specified some measurement rules for how to perform measurement intra/inter frequent neighbor cell, same principle can still be considered.
First of all, once the UE is working on LP-WUS monitoring mode, it basically means the serving cell signal quality is good, and also considering the power consumption of MR transition, the UE should perform relaxed intra/inter neighbor cell measurement via MR during LP-WUS monitoring mode. Second of all, if the serving cell signal quality is good enough (or with low mobility criterion), since no mobility issue need to be considered, the UE could just stop neighbor cell measurement. However more details is that the requirement on inter frequency of higher priority is different, we can further discuss how to differentiate requirement on higher priority inter frequency and others once we agree this solution. Shown as Fig.1.


Fig.1 neighbor cell measurement rule
Proposal 3: RAN2 to consider the following conditions on relaxed neighbor cell measurement vie MR during LP-WUS monitoring mode:
Condition-1: if the signal quality is greater than a threshold (more stringent than entry/exit condition), the UE is not required to perform even relaxed neighbor cell measurement via MR;
Condition-2: if the signal quality is below a threshold (more stringent than entry/exit condition), the UE is required to perform relaxed neighbor cell measurement via MR.
Note 1: FFS the requirement on inter-frequency of higher priority.
Note 2: FFS whether low mobility criterion is also needed.
2.4 Measurement reference signal
Furthermore measurement reference signal should be confirmed, for measurement RS of MR, it is straightforward to consider SSB (SSS) as SSB has more accuracy compared with LP-SS. For measurement RS of LR, since LP-SS is introduced, LP-SS should be the measurement RS for LR, but if LR is OFDM-based, SSB can still be considered as measurement RS for OFDM-based LR, as said before SSB is more accurate. In case where both measurement RS are used for the same evaluation or procedure, e.g., cell reselection, signal sensitivity should be considered, for example, there may be some offset or compensation between two signal qualities.
Proposal 4a: RAN2 to confirm that the measurement RS of MR is SSB.
Proposal 4b: RAN2 to confirm that the measurement RS of LR is LP-SS, FFS SSB.
Proposal 5: if both LP-SS and SSB are used for the same evaluation or procedure (e.g., cell reselection), the signal sensitivity should be further considered.
3 Conclusions
Proposal 1: RAN2 to consider the following solutions on serving cell measurement during LP-WUS monitoring mode:
Option-1: serving cell measurement fully offloaded to LR (i.e., no serving cell measurement via MR is required), the LR serving cell measurement requirement is decided by RAN4/1.
Option-2: serving cell measurement partially offloaded to LR (i.e., relaxed serving cell measurement via MR is still required), the LR and MR serving cell measurement requirement is decided by RAN4/1
Proposal 2: if proposal 1 is agreed, send an LS to RAN4/1 to ask discussing those feasibilities and related requirements.
Proposal 3: RAN2 to consider the following conditions on relaxed neighbor cell measurement vie MR during LP-WUS monitoring mode:
Condition-1: if the signal quality is greater than a threshold (more stringent than entry/exit condition), the UE is not required to perform even relaxed neighbor cell measurement via MR;
Condition-2: if the signal quality is below a threshold (more stringent than entry/exit condition), the UE is required to perform relaxed neighbor cell measurement via MR.
Note 1: FFS the requirement on inter-frequency of higher priority.
Note 2: FFS whether low mobility criterion is also needed.
Proposal 4a: RAN2 to confirm that the measurement RS of MR is SSB.
Proposal 4b: RAN2 to confirm that the measurement RS of LR is LP-SS, FFS SSB.
Proposal 5: if both LP-SS and SSB are used for the same evaluation or procedure (e.g., cell reselection), the signal sensitivity should be further considered.
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