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1. Introduction
In RAN2#111-e meeting, the re-structuring for 38.304 Section 5.2.4.9.0 was discussed. It was agreed that: Agree to work on text re-structuring for 38.304 Section 5.2.4.9.0, as proposed in [1].  Continue over email discussion.
This contribution is the summary of the following email discussion:
[AT111e][501][PowSav] RRM Open Issues (CATT, Vivo)
Scope: 
· Discuss remaining open issues
	Intended outcome: 
· Set of proposals to agree by email (CATT)
· CR capturing agreements including restructuring (Vivo)
	Deadline for providing comments:  
· Companies input:  Aug. 21th
· Rapporteur summary: Aug. 24th 
· Final comments Aug. 25th 
Note: As per Chairman instruction, please kindly provide your company name and email address in the Annex at the end of this document. Thanks. 
2. Discussion
2.1. Companies inputs on the CR
In order to easily check for companies whether the updated specification has addressed the identified issues or introduces any new issues, we provide the intended mapping for the updated specification and the use cases summarized in [1] as below:
· On the left column of the following table: we copy the updated specification and split into several sub-section.
· On the right column of the following table: we provide intended mapped use case from the summary in [1]. 
Q1: Companies are invited to provide their views whether they are OK with the updated specification or have any comments/suggestions on the corresponding text proposal.
Table 1. Analysis of current procedure structure
	Current specification
	Mapping use case
	Companies’ name: Comments 

	5.2.4.9	Relaxed measurement
5.2.4.9.0	Relaxed measurement rules
When the UE is required to perform measurements of intra-frequency or NR inter-frequencies or inter-RAT frequency cells according to the measurement rules in clause 5.2.4.2: 
	
	

	-	if lowMobilityEvaluation is configured and cellEdgeEvaluation is not configured; and, 
-	if the UE has performed normal intra-frequency, NR inter-frequency, or inter-RAT frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and,
-	if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP:
-	the UE may choose to perform relaxed measurements for intra-frequency according to relaxation methods in clauses 4.2.2.8 in TS 38.133 [8];
	I
	Pre-meeting discussion:
[CATT] Use case H will also fall into this condition, but the intended behavior for H should be the legacy. 
Hence, to limit it to usecase I the condition: “the serving cell fulfils Srxlev ≤ SIntraSearchP or Squal ≤ SIntraSearchQ” needs to be added.
[vivo] Actually, in my original understanding, use case H and D, which don’t perform intra-/Inter- measurement according to legacy procedure, will not enter this relaxed measurement section (i.e. 5.2.4.9). On the other hand, I am also OK to add the suggested condition to make it more clear. 
But this issue also related to the following comments from Brian. The legacy behaviour allows more relaxation than the new condition. Thus, this change doesnot provide new benefit. Companies are kindly invited to check this point.
At meeting discussion:
[OPPO]: We are ok to add the condition suggested by CATT to make UE behavior more clear.
[CATT]: Actually, during the pre-meeting discussion, it was also clarified by some companies that the whole Section 5.2.4.9.0 excludes de-facto legacy usecases where the UE is not required to perform measurements (namely usecases D and H) by the starting sentence “When the UE is required to perform measurements of intra-frequency or NR inter-frequencies or inter-RAT frequency cells according to the measurement rules in clause 5.2.4.2: ….”. So, if by this sentence, the usecase H is excluded, we are also OK with keeping the text as is.
[MTK]: Agree with CATT explanation above, and thus we can keep current text.
[vivo] We also think the use case, which don’t perform intra-/Inter- measurement according to legacy procedure, will not enter this relaxed measurement section (i.e. 5.2.4.9). Thus, we can keep the current text. 
[Samsung] We also agree with CATT, so prefer keeping the text as it is
[ZTE]We agree with CATT. 
[Agreeable conclusion]: Keep the proposed text as it is, and agree it.

	-	if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:
-	if less than 1 hour has passed since measurements of inter-frequency or inter-RAT frequencies of equal or lower priority for cell (re-)selection were last performed; and,
-	if highPriorityMeasRelax is configured with value true:
-	the UE may choose not to perform measurement for measurements of NR inter-frequencies cells of higher priority, or inter-RAT frequency cells of higher priority; 
	A-1
	[Rapporteur]: Address the comments from Pierre for “any measurement” can be “measurement”: This condition does not work because both “if” and “else” conditions evaluate the time “since measurements for cell (re-)selection were last performed”. But “measurements” is taken in the wide sense, i.e. “any measurement” although the “if” block addresses the inter-freq HP measurements (usecase G-2 for HP freqs) and the “else” block addresses the intra and inter-freq LP measurements (usecases G1, G-2 for LP and K). For example, if highPriorityMeasRelax is not configured, then measurements on HP freqs will be performed every Thigher_priority_search and the “else, if…” will never be met, although the associated actions (in green) should be executed. Thus, the highlighted part is added. 

[OPPO]: We think the highlighted part should be “of inter-frequency or inter-RAT frequencies of higher priority” since UE is not required to perform measurements for inter-frequency or inter-RAT frequencies of equal or lower priority if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
[CATT]: We agree with OPPO, it should be “of higher priority”.  Note my initial comment mentioned above was primarily for the below text addressing usecases G2 and C1 and where an if/else was initially used to differentiate both usecases. But I agree it also makes sense to clarify here as well which measurements are considered in the condition. Moreover, in our understanding, the 1 hour measurement time interval applies separately for each frequency. For example, say UE measures two frequencies, F1 and F2 at different times, if the UE has already performed RRM measurement on F1 within 1 hour, then the relaxation applies to F1 only and the condition is not necessarily met for F2 too, which depends on the time at which the UE measured F2. If that is also everyone’s understanding, some re-structuring may be needed as follows:
- for any NR inter-frequency or inter-RAT frequency of equal or lower priority, if less than 1 hour has passed since measurements of such frequency cellinter-frequency or inter-RAT frequencies of equal or lower priority for cell (re-)selection were last performed; and,
- if highPriorityMeasRelax is configured with value true:
- the UE may choose not to perform measurement on this for measurements of NR inter-frequencies cells of higher priority, or inter-RAT frequency cells of higher priority;
[MTK] Agree to the re-structured text by CATT.
[vivo] First of all, I am sorry, the highlighted part should be “xxxx of higher priority”. It is a typo. 
In general, we agree with Pierre’s suggestion. Again, it should be:
- for any NR inter-frequency or inter-RAT frequency of higher priority, if…
Beside, regarding the inter-frequency measurement, the requirement defined in RAN4 is: every Tmeasure,NR_Inter, or every Kcarrier * Tmeasure,NR_Inter for inter-frequency cells. 
Actually, I have one more understanding wants to confirm with other companies is: whether we need to measure all detected cells on every frequencies within 1hour, or we just need to measure one cell on every frequency within 1hour? Companies are invited to further check with RAN4 spec. 
[Panasonic] We agree CATT’s restructured text with the latest correction made by vivo. Regarding vivo’s question, we think the case A-1 allows UE to not measure the high-priority freq/RAT for at most one hour. Once the one hour interval has passed, ‘UE shall search for inter-frequency layers of higher priority’. Please note the quoted sentence is captured from 38.133 associated with Thigher_priority_search, in which ‘layers’ is in plural form, so it should not be just one cell/frequency. 
[Samsung] I agree on the OPPO and CATT's comment. Regarding the proposed text from CATT, I assume there is the typo (for any NR inter-frequency or inter-RAT frequency of equal or lower higher priority). If so, I understand and agree the proposed text. As the answer for vivo's question, we think UE needs to measure each frequency every less than 1 hour, and for each frequency there could be multiple detected cells.
[ZTE] We agree with the modification about “xxx of higher priority”. For the question about whether we need to measure one cell or all detected cells on every frequency, we support to measure all cells on a frequency.
[Agreeable conclusion]: Agree to the following change. Please note that “cells” is used instead of “cell”, based on the companies’ reply above.
- for any NR inter-frequency or inter-RAT frequency of higher priority, if less than 1 hour has passed since measurements of such frequency cells inter-frequency or inter-RAT frequencies of equal or lower priority for cell (re-)selection were last performed; and,
- if highPriorityMeasRelax is configured with value true:
- the UE may choose not to perform measurement on this for measurements of NR inter-frequencies cells of higher priority, or inter-RAT frequency cells of higher priority;


	-	else (i.e. the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ):
-	the UE may choose to perform relaxed measurements for NR inter-frequency or inter-RAT frequency cells according to relaxation methods in clauses 4.2.2.9, and 4.2.2.10 in TS 38.133 [8]; 
	E
	[Rapporteur]: The highlighted clarification in brackets is just for easy understanding. Companies are invited to check whether it is needed in the specification.

[OPPO]: No strong view.
[CATT] No strong view either although we agree it helps readability.
[MTK] Nice to have it.
[vivo] We also prefer to keep it to make it more readable.
[Panasonic] okay to have it.
[Samsung] We are fine to keep it for readability.
[ZTE] we prefer to keep it for readability.
[Agreeable conclusion]: keep the proposed text as it is, and agree it. 

	-	if cellEdgeEvaluation is configured and lowMobilityEvaluation is not configured; and, 
-	if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled:
-	the UE may choose to perform relaxed measurements for intra-frequency, NR inter-frequency, or inter-RAT frequency cells according to relaxation methods in clauses 4.2.2.8, 4.2.2.9, and 4.2.2.10 in TS 38.133 [8];
-	if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
-	the UE may choose to perform relaxed measurements for NR inter-frequency or inter-RAT frequency cells according to relaxation methods in clauses 4.2.2.9, and 4.2.2.10 in TS 38.133 [8]; 

	J






F

	Pre-meeting discussion:
[HW] I think these changes are not actually needed. Note that the whole relaxation rules apply (see first line of this section) “When the UE is required to perform measurements of intra-frequency or NR inter-frequencies or inter-RAT frequency cells according to the measurement rules in clause 5.2.4.2: “
For intra-freq and for equal/lower priority this is only when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
Then the only case which has a difference is higher priority – but since UE can already relax further by using legacy rules it seems simpler to remove these changes.
As mentioned, it should not be an issue since the legacy allows more relaxation than the new condition. 
Remember that this text sets out limits to what the UE is allowed to do - UE is not required to relax the measurements, so the added complication doesn’t provide any added benefit.
[vivo]: Thank you, Brian. Your clarification is reasonable. We agree that the legacy behaviour allows more relaxation than the new condition. Thus, this change doesnot provide new benefit. Companies are kindly invited to check this point.
At meeting discussion:
[OPPO]: we agree with the change in order to make UE behavior more clear.
[CATT] We also agree with the changes.
[MTK] We understand that the intention is to make UE behavior clear. But it looks weird to mention Srxlev ≤ SnonIntraSearchP for inter-frequency case, but not mention Srxlev ≤ SintraSearchP for intra-frequency case at the same level. Thus we don’t think this change is needed.
   -- [vivo reply to MTK] The intention for this change is to avoid the use case B-1 fall into this part. We can also add Srxlev ≤ SintraSearchP for intra-frequency case at the same level, but as we discussed above, we (including MTK) also agree with CATT to keep the current text, i.e. not to add condition Srxlev ≤ SIntraSearchP or Squal ≤ SIntraSearchQ
[vivo] We also agree with this change to resolve potential issue discussed in R2-2006685. 
[Panasonic] We also agree with this change.
[Samsung] We think this change is good. Regarding HW's comment in Pre-meeting discussion, HW mentioned Case B is the relaxation used in R15 legacy (i.e., using Thigher_priority_search instead of Tmeasure,NR_Inter is specified in clause 4.2.2.4 and 4.2.2.5 in TS 38.133). I agree on that, but I don't think Case B will be handled in the new clause 4.2.2.9 and 4.2.2.10 in TS 38.133 which specifies R16 relaxation.  Hence, we would like to exclude Case B in this section (for R16 relaxation) by adopting this change.
[ZTE] We also agree with this change.
[Agreeable conclusion]: keep the proposed text as it is, and agree it.

	-	if both lowMobilityEvaluation and cellEdgeEvaluation are configured: 
-	if the UE has performed normal intra-frequency, NR inter-frequency, or inter-RAT frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and,
-	if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; and, 
-	if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled:
-	if less than Thigher_priority_search (see clause 4.2.2.7 in TS 38.133 [8]) has passed since measurements of inter-frequency or inter-RAT frequencies for cell (re-)selection were last performed:
-	if highPriorityMeasRelax is not configured; and,
-	if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
-	the UE may choose not to perform measurement for measurements of NR inter-frequencies cells of higher priority, or inter-RAT frequency cells of higher priority;
	G-2 (High priority)
	[Rapporteur]: Similarly, the highlighted par is added to address the comments from Pierre for any measurement” can be “measurement”. 

[OPPO] We think the highlighted part should be “of inter-frequency or inter-RAT frequencies of higher priority”.
[CATT] Same comment as OPPO + similar comment as for usecase A-1 regarding independent intervals for different frequencies resulting in the following re-structuring:
- for any NR inter-frequency or inter-RAT frequency of higher priority, if less than Thigher_priority_search (see clause 4.2.2.7 in TS 38.133 [8]) has passed since measurements of such frequency cellinter-frequency or inter-RAT frequencies for cell (re-)selection were last performed:
-	if highPriorityMeasRelax is not configured; and,
-	if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
- the UE may choose not to perform measurement on this for measurements of NR inter-frequencies cells of higher priority, or inter-RAT frequency cells of higher priority;
[vivo] As we commented above, in general, we are fine with the suggestion from CATT.
[Samsung] Agree on CATT's comment. 
[ERI] We think that 38.304 should not duplicate the legacy requirements coupled with Thigher_priority_search which are specified in 38.133, i.e. that part should be removed from 38.304. 
  -- [Rapporteur]: I agree with your reason that “38.304 should not duplicate the legacy requirements coupled with Thigher_priority_search which are specified in 38.133” , but here we tend to capture G-2, which is different from what captured in 38.133. as we discussed in the email discussion [#505 in RAN2#110-e] as below, we think it should  be captured here. 
------------- clarification in Email discussion [#505 in RAN2#110-e]------------
Legacy behavior in TS38.133 is:
Section 4.2.2.4: If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7.
Section 4.2.2.5: If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-RAT E-UTRAN layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.
G-2 (summary table after RAN2 agreement):
When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, when NW configure both, and both are fulfilled, regardless whether combineRelaxedMeasCondition is configured, if highPriorityMeasRelax is not configured, for higher priority frequencies: UE can stop inter-freq/inter-RAT measurements with a maximum measurement time interval of Thigher_priority_search.
------------- clarification in Email discussion [#505 in RAN2#110-e]------------
[Agreeable conclusion]: Agree to the following change. Please note that “cells” is used instead of “cell”, based on the companies’ reply above.
- for any NR inter-frequency or inter-RAT frequency of higher priority, if less than Thigher_priority_search (see clause 4.2.2.7 in TS 38.133 [8]) has passed since measurements of such frequency cells inter-frequency or inter-RAT frequencies for cell (re-)selection were last performed:
-	if highPriorityMeasRelax is not configured; and,
-	if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
- the UE may choose not to perform measurement on this for measurements of NR inter-frequencies cells of higher priority, or inter-RAT frequency cells of higher priority;


	-	if less than 1 hour has passed since measurements of corresponding intra-frequency cells for cell (re-)selection were last performed:
-	the UE may choose not to perform measurement for measurements of intra-frequency cells;
-	if less than 1 hour has passed since measurements of inter-frequency or inter-RAT frequencies of equal or lower priority for cell (re-)selection were last performed:
-	the UE may choose not to perform measurement for measurements of NR inter-frequencies cells of equal or lower priority, or inter-RAT frequency cells of equal or lower priority; 
-	if less than 1 hour has passed since measurements of inter-frequency or inter-RAT frequencies of higher priority for cell (re-)selection were last performed:
-	if highPriorityMeasRelax is configured with value true: 
-	the UE may choose not to perform measurement for measurements of NR inter-frequencies cells of higher priority, or inter-RAT frequency cells of higher priority; 
	C-1, G-1, G-2 (Low priority), K
	[Rapporteur]: Similarly, the highlighted part is added to address the comments from Pierre for any measurement” can be “measurement”.
[Rapporteur]: The relaxation behaviour has been split into 3 cases, since the corresponding measurement for intra- and inter-f is different in RAN4 specification. For intra-frequency, 1 hour should be the interval for corresponding cells measurement. For inter-frequency, 1 hour should be the interval for all frequencies measurement. 
[CATT] Similar comment as above regarding the restructuring to make intervals frequency-cell specific, even within a given category (inter-, intra-, …). Same text structure as proposed above can be reused.
[MTK] Agree with CATT.
[vivo] As we commented above, in general, we are fine with the suggestion from CATT.
[Samsung] Agree with CATT's comment.
[Agreeable conclusion]: Rewording to wording similar as above. Detailed can be found in CR. 

	-	else:
-	if the UE has performed normal intra-frequency, inter-frequency, or inter-RAT frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell, and the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; or, 
-	if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled:
-	if combineRelaxedMeasCondition is not configured:
-	the UE may choose to perform relaxed measurements for intra-frequency, NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of equal or lower priority according to relaxation methods in clauses 4.2.2.8, 4.2.2.9, and 4.2.2.10 in TS 38.133 [8];
	E(Low priority), F(Low priority), I, J
	[CATT] Similar comment as above regarding the restructuring to make intervals frequency-cell specific, even within a given category (inter-, intra-, …). Same text structure as proposed above can be reused.
[MTK] Agree with CATT.
[vivo] In this part, there is no intervals (i.e. 1hour or Thigher_priority_search) captured here. Thus, I assume there is no need to have similar text structure as above. 
[Panasonic] Agree with vivo that it seems to be difficult to apply the same restructuring proposed by CATT here.
[Samsung] Same view with vivo.
[ZTE] Agree with vivo.
[Agreeable conclusion]: keep the proposed text as it is, and agree it.

	-	if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
-	the UE may choose to perform relaxed measurement for NR inter-frequencies cells of higher priority, or inter-RAT frequency cells of higher priority according to relaxation methods in clauses 4.2.2.9, and 4.2.2.10 in TS 38.133 [8];

	E(High priority),
F(High priority)
	

	The above relaxed measurements and no measurement are not applicable for frequencies that are included in VarMeasIdleConfig, if configured and for which the UE supports dual connectivity or carrier aggregation between those frequencies and the frequency of the current serving cell.

	
	



Q2: Any other issues that should be discussed in this email discussion? Please kindly specify, if any.
	Company
	Comments

	OPPO
	When both criterions are configured and fulfilled, the RRM relaxation behavior is split into 4 cases, where both the 1st case and the 4th case are related to RRM relaxation for inter-frequency or inter-RAT frequencies of higher priority. For better understanding, we suggest to merge the two cases as following.
-	if highPriorityMeasRelax is configured with value true: 
-        if less than 1 hour has passed since measurements of inter-frequency or inter-RAT frequencies of higher priority for cell (re-)selection were last performed:
-	the UE may choose not to perform measurement for measurements of NR inter-frequencies cells of higher priority, or inter-RAT frequency cells of higher priority; 
-            else
 -        if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
-       if less than Thigher_priority_search (see clause 4.2.2.7 in TS 38.133 [8]) has passed since measurements of inter-frequency or inter-RAT frequencies for cell (re-)selection were last performed:
-	the UE may choose not to perform measurement for measurements of NR inter-frequencies cells of higher priority, or inter-RAT frequency cells of higher priority;
[Rapporteur]: in general, we are OK to merge some of them if the same behaviour should be performed. But currently, as we need to avoid the case that: the inter-frequency measurement interval up to 1hour may trigger the intra-frequency measurement. Thus, it is better to split into different cases. Please kindly let me know if any more suggestion. 

	Ericsson
	We have concerns about “what to capture where”, i.e. the 38.304 and 38.133 overlap to a great extent. Furthermore they are not consistent. The overlap needs to be removed and probably the inconsistency will be resolved by that. 

The reference to 38.133 are incorrect, i.e. they should be?: 
4.2.2.9 	Measurements of intra-frequency NR cells for UE configured with relaxed measurement criterion
4.2.2.10	Measurements of inter-frequency NR cells for UE configured with relaxed measurement criterion
4.2.2.11 	Measurements of inter-RAT E-UTRAN cells for UE configured with relaxed measurement criterion
[Rapporteur]: In our understanding, we have clear conclusion in RAN2#110-e meeting which part should be captured in RAN2 as below. I assume all the above specification follows these agreements. Please kindly let me know if anything is not. Thanks.
-----------------------Agreements in RAN2#110-e meeting--------------------------------
6	Capture in TS 38.304 that “Less than 1 hour have passed since measurements for cell selection/reselection were last performed”. How to capture it can be discussed in CR discussion.  Let RAN4 know. 
7	RAN2 understands that RRM measurement relaxation method with scaling factor should be captured in RAN4 specification (TS 38.133). And RAN2 specification (TS 38.304) should refer to the relevant section in TS 38.133.
8	RAN2 understands the use case, in which the UE may choose to not perform any NR inter/intra-frequencies or inter-RAT frequencies measurements, should be captured in TS 38.304
-----------------------Agreements in RAN2#110-e meeting--------------------------------


	
	

	
	

	
	



3. Conclusion
This contribution summarizes the email discussion [AT111e][501][PowSav] RRM Open Issues. The restructuring of RRM relaxation have been discussed, and achieves the following proposal:
Proposal: Agree the CR on 38.304 for UE Power saving in NR in [R2-2008376].
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