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Introduction
RAN2 has sent an LS to RAN4 in [R2-2002198]. The LS inform RAN4 about the RAN2 decisions related to the Ue power saving WI. Additionally, RAN2 is asking RAN4 highPriorityMeasRelax indication and asks RAN4 about the related relaxation behaviour.
In this paper we discuss the question and propose a draft reply.
Moreover, RAN2 had the agreement before:
1. Whether higher priority frequencies can be relaxed is up to network configuration.  FFS on how the configuration is done. 
RAN2 is now discussing this highPriorityMeasRelax indication, and would like to ask RAN4 about the behaviour of relaxation of higher priority carriers: 
I. For the case where Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, does RAN4 envision to relax higher priority carriers measurements further than Thigher_priority_search if RAN2-defined relaxation criterion(s) is/are met?
II. For the case where Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ, is there a performance or system benefit to only relax equal/lower priority carriers but not higher priority carriers measurements if RAN2-defined relaxation criterion(s) is/are met?

Additionally:
From RAN2 perspective, there is no consensus on a method for reducing the carriers to measure in Rel-16.  We can come back to this if RAN4 agrees otherwise

Discussion
RAN2 has decided that it will be network configurable whether the higher priority carriers are allowed to be relaxed as part of the measurement relaxation introduced with the UE power saving feature.
RAN2 is discussing the actual indication of the highPriorityMeasRelax and has following 2 questions for RAN4:
1) For the case where Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, does RAN4 envision to relax higher priority carriers measurements further than Thigher_priority_search if RAN2-defined relaxation criterion(s) is/are met?
2) For the case where Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ, is there a performance or system benefit to only relax equal/lower priority carriers but not higher priority carriers measurements if RAN2-defined relaxation criterion(s) is/are met?
The first question is related to the ongoing discussion in RAN4 already captured in the agreed WF [1] page 4 from last meeting. Hence, if the network has configured the UE with SnonIntraSearch thresholds and UE power saving relaxation 
Our preference is that no relaxation is allowed on higher priority carriers. Reasoning behind this is that the network has specifically defined the carrier as a high priority carrier because to ensure that the UE will always measure this carrier even if UE may relax measurements on other carriers. Similar systematic approach should be kept also when measurement relaxation is allowed due to UE power saving conditions being fulfilled. 
There could be many reasons why a carrier is configured as a high priority carrier e.g. because network has it targeted the carrier for potential offloading. If the network would not see this carrier as being important (i.e. high priority) the network wouldn’t configure the carrier as a high priority carrier but a non-high priority carrier – on which relaxed measurements can be applied in case UE power saving conditions are fulfilled. 
It is also worth noting that the measurement requirements for a high priority carrier is already relaxed to some extend as UE only have to search those once per 60s if non-intra search thresholds are configured and UE is allowed to reduce inter-frequency/RAT carrier searches. Additionally, RAN4 requirements allow following relaxation on high priority carriers:
When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure,NR_Inter. If, after detecting a cell in a higher priority search, it is determined that reselection has not occurred then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection
Which allows further reduced measurements on a high priority carrier.
As for question 1 we therefore do not see that RAN4 will relax the high priority carrier measurements, compared to what is already allowed by the RAN4 specification, in case the RAN defined relaxation criteria are met.
Measurements of higher priority carriers shall not be further relaxed if the RAN2 relaxation criteria are met.

Second question relates to the case where the serving cell conditions are such that the UE shall search non intra-frequency carriers. RAN2 asks whether there could be a benefit in continue to relax low and equal priority carrier while keeping the existing non-relaxed measurements of higher priority carriers if the defined relaxation criteria are fulfilled.
Initially one must notice that this is for the case where the network has configured the UE with both.
When Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ is fulfilled the UE would in general be required to measure all indicated inter-frequency and inter-RAT carriers including low, equal and high priority carriers. In this case all inter-frequency carriers – including higher priority carriers – shall be measured equally and according to the requirements in sections 4.2.2.4. Hence, according to table 4.2.2.4-1 scaled with the number of carriers indicated by the serving cell (Kcarrier).
This also means that once Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ is fulfilled the UE shall initiate search and measurements on all indicated carriers. And this would be initiated when UE is in the cell edge region. Considering the NR SSB synchronization assumption, the UE has limited options in time domain when it is able to measure the indicated carriers. Different from LTE where the UE would be able to measure at any time on any carrier, NR limits the measurement opportunities to when the SSB is transmitted by the gNB – normally every 20ms. This contributes to a longer overall measurement delay if UE shall measure all carriers.
E.g. consider the case where Srxlev < SnonIntraSearchP and Squal < SnonIntraSearchQ and the UE is in low mobility and therefore allowed to relax measurements. If suddenly UE is no longer in low mobility conditions the UE would initial all measurements in non-relaxed manner – including intra-frequency carrier measurements. Initiating all these measurements in parallel would lead to a rather significant delay.
Based on this we do see a performance benefit in requiring the UE to only relax measurements on all inter-frequency carriers when the Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ condition is fulfilled while the measurements on high priority carriers should remain as current and they should be measured according to table 4.2.2.4-1. 
We propose following replies to RAN2:
1) [bookmark: _Hlk37436932]For the case where Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, does RAN4 envision to relax higher priority carriers measurements further than Thigher_priority_search if RAN2-defined relaxation criterion(s) is/are met?
Reply: RAN4 does not intent to further relax the measurement requirements for a high priority carrier even if the RAN2 defined relaxation criteria are met. RAN4 intent to keep existing measurement requirements for higher priority carriers when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
2) For the case where Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ, is there a performance or system benefit to only relax equal/lower priority carriers but not higher priority carriers measurements if RAN2-defined relaxation criterion(s) is/are met?
Reply: RAN4 does see a performance benefit in only relaxing lower and equal priority carriers when Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ. Higher priority carriers are not to be relaxed when Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ, and the existing requirements for higher priority carriers applies.
In [2] we have provided a draft LS.

Conclusion
In this we discuss the incoming LS from RAN2 in R2-2002198. Based on the discussion we propose
1. Measurements of higher priority carriers shall not be further relaxed if the RAN2 relaxation criteria are met.
Additionally, we provide our view on the replies to the questions which we have also captured in a LS reply in [2].
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