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1. Introduction
In RAN2#111-e meeting [1], it was agreed that: 
	=>
We will check how to avoid duplication with RAN4 until next meeting


During the online and offline discussion, some companies provided comments that RAN2 and RAN4 specifications have some duplicated text and would like to remove the duplicated part, e.g. not capture the triggering condition in both specifications. After WG meetings in Aug., the specifications in RAN2 and RAN4 are stable enough. 
In this contribution, we will analysis the RAN2 and RAN4 specifications and try to resolve this duplication issue, and also provide the corresponding Text Proposal. 
2. Discussion
2.1. Background
Regarding RRM relaxation in power saving, RAN2 have made the decision on the relaxation criteria, while RAN4 have made the decision on the relaxation approaches for different scenario (which is defined by the RAN2 defined criteria). In RAN2#110e meeting, the following conclusions have been made [2] and sent to RAN4 in LS [3]:
	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 cell selection is added here.
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


The conclusion informed to RAN4 have displayed which part should be captured in RAN2 specification (TS 38.304) and RAN4 specification (TS 38.133). By now, there is no any reply on concern from RAN4. 
Observation 1: RAN2 has concluded and informed RAN4 which part should be captured in RAN2 or RAN4 specification, and RAN4 has no reply on concern on it. 
2.2. Duplication problem between RAN2 and RAN4
However, due to the limited time for coordination and information exchange, there is some duplication or even confliction between RAN2 and RAN4 specification. In the following, we will try to provide some analysis on the problem. The analysis baseline is based on the summary of the RRM relaxation behaviors in [4], which could be assumed as the common understanding in RAN2. 
In order to easily check for companies whether there is duplication or confliction between RAN2 and RAN4 specification, we provide the mapping for all use cases as below:
Table I: Mapping between RAN2 and RAN4 specification on RRM relaxation
	Copy from RAN2 spec. [5]

[5].
TS 38.304 v16.2.0
	Copy from RAN4 spec. [6]

[6].
TS 38.133 v16.5.0
	Observed problem and candidate suggestion

	5.2.4.9
Relaxed measurement

5.2.4.9.0
Relaxed measurement rules
	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
	Note: there is no difference between inter-frequency and inter-RAT in RAN4 spec. Thus, we only use inter-frequency for analysis. 

	EMR part

	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.

	In 4.2.2.9
-
T331 timer is not running for EMR measurements on intra-frequency NR carrier and
In 4.2.2.10/11
-
T331 timer is not running for EMR measurements on inter-frequency NR carrier, and

-
T331 timer is not running for EMR measurements on inter-RAT E-UTRAN, and
	Problem 0: 

1. There is duplication.
Candidate Suggestion: 

1. Remove one of them

2. No change and keep as it is.

	Relaxation triggering/behavior part

	-
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 cells according to relaxation methods in clauses 4.2.2.9 in TS 38.133 [8];


	4.2.2.9.2:
-
UE is configured with lowMobilityEvalutation [2] criterion, or  
-
UE is configured with both lowMobilityEvalutation [2] criterion and cellEdgeEvaluation [2] criterion and combineRelaxedMeasCondition [2] not configured or configured but set to FALSE, and UE has fulfilled only the lowMobilityEvalutation [2] criterion.
Note 3:
K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the lowMobilityEvalutation [2] criterion.
	Problem 1-1:
1. There is some duplication on “fulfilled criterion for longer interval”
Analysis:

1. RAN4 spec. is not accuracy enough for trigger conditions, e.g. the highlighted TSearchDeltaP part. This part should be captured in RAN2.
2. RAN4 spec. only describes the configuration of LM criteria, but no fulfilled condition.
Candidate Suggestion:

1. RAN4 to update the spec.
2. No change and keep as it is.

	-
if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:

-
for any NR inter-frequency or inter-RAT frequency of higher priority, if less than 1 hour has passed since measurements of corresponding frequency cell(s) 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 frequency cell(s);


	4.2.2.10.2:
-
UE is configured with lowMobilityEvalutation [2] criterion, or 

-
UE is configured with both lowMobilityEvalutation [2] and cellEdgeEvaluation [2] criterion and combineRelaxedMeasCondition [2] not configured or configured but set to FALSE, and 
-
UE has fulfilled only the lowMobilityEvalutation [2] criterion.

When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and the UE is configured with highPriorityMeasRelax [2] then the UE shall search for inter-frequency layers of higher priority at least every K2*Thigher_priority_search seconds where Thigher_priority_search is described in clause 4.2.2.7 and, K2 = 60. Otherwise if the UE is not configured with highPriorityMeasRelax [2] 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.

	Problem 2-1:
1. There is some duplication on “no measurement with 1hour”

Analysis:

Candidate Suggestion:

1. RAN4 to update the spec.

2. RAN2 to update the spec.

3. No change and keep as it is.

	-
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 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];


	4.2.2.10.2:
When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the requirements defined in clause 4.2.2.4 apply for this clause except that:
-
Tdetect,NR_Inter as specified in Table 4.2.2.10.2-1.
-
Tmeasure,NR_Inter as specified in Table 4.2.2.10.2-1.
-
Tevaluate,NR_Inter as specified in Table 4.2.2.10.2-1.


	I suppose there is no duplication problem, as RAN2 only refer to RAN4 specification. 
Candidate Suggestion:

No change and keep as it is.

	-
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 cells according to relaxation methods in clauses 4.2.2.9 in TS 38.133 [8];
	4.2.2.9.3:
-
UE is configured with cellEdgeEvaluation [2] criterion, or  

-
UE is configured with both lowMobilityEvalutation [2] criterion and cellEdgeEvaluation [2] criteria and combineRelaxedMeasCondition [2] not configured or is configured but set to FALSE, and UE has fulfilled only the cellEdgeEvaluation [2] criterion.


	I suppose there is no duplication problem, as RAN2 only refer to RAN4 specification. 

Candidate Suggestion:

No change and keep as it is.

	-
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 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];


	4.2.2.10.3:
-
UE is configured with cellEdgeEvaluation [2] criterion, or  

-
UE is configured with both lowMobilityEvalutation [2] criterion and cellEdgeEvaluation [2] criterion and combineRelaxedMeasCondition [2] not configured or configured but set to FALSE, and  
-
UE has fulfilled only the lowMobilityEvalutation [2] criterion.
When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then te requirements defined in clause 4.2.2.3 apply for this clause except that:
-
Tdetect,NR_Inter as specified in Table 4.2.2.10.3-1.
-
Tmeasure,NR_Inter as specified in Table 4.2.2.10.3-1.
-
Tevaluate,NR_Inter as specified in Table 4.2.2.10.3-1.

	I suppose there is no duplication problem, as RAN2 only refer to RAN4 specification. 

Candidate Suggestion:

No change and keep as it is.

	N/A
	4.2.2.10.3:
When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and regardless of whether the UE is configured with highPriorityMeasRelax [2] or not, 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
	This is pure RAN4 clarification. There is no need to capture anything in RAN2. 

	-
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:

-
for any intra-frequency, NR inter-frequency, or inter-RAT frequency, if less than 1 hour has passed since measurements of corresponding frequency cell(s) for cell (re-)selection were last performed:
-
the UE may choose not to perform measurement for measurements on this frequency cell(s);


	4.2.2.9.4:
-
UE is configured with both lowMobilityEvalutation [2] criterion and cellEdgeEvaluation [2] criterion, and 
-
has also fulfilled both criteria, and

-
less than 1 hour have passed since measurements for cell reselection were last performed

4.2.2.10.4:
-
UE is configured with both lowMobilityEvalutation [2] criterion and cellEdgeEvaluation [2] criterion, and 
-
Has also fulfilled both criteria, and

-
less than 1 hour have passed since measurements for cell reselection were last performed

	Problem 3-1 (Same as problem 1-1)

1. There is some duplication on “fulfilled criterion for no measurement for 1hour”
Analysis: (same as problem 1-1)
Candidate Suggestion:

1. RAN4 to update the spec.

2. No change and keep as it is.

Problem 3-2

1. There is some duplication on condition “less than 1 hour have passed since measurements for cell reselection were last performed”

Analysis:

RAN4 spec. is not accuracy enough on selection part.
This condition is concluded by RAN2 and RAN4. 

Candidate Suggestion:

1. RAN4 to remove it.

2. RAN2 to remove it and RAN4 to update the spec.

3. No change for RAN2 and RAN4 to update the spec.

	-
else:

-
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 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 4.2.2.9, 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];


	4.2.2.9.2:
-
UE is configured with both lowMobilityEvalutation [2] criterion and cellEdgeEvaluation [2] criterion and combineRelaxedMeasCondition [2] not configured or configured but set to FALSE, and UE has fulfilled only the lowMobilityEvalutation [2] criterion.

4.2.2.10.2:

-
UE is configured with both lowMobilityEvalutation [2] and cellEdgeEvaluation [2] criterion and combineRelaxedMeasCondition [2] not configured or configured but set to FALSE, and 

	Problem 3-1 (Same as problem 1-1)

1. There is some duplication on “fulfilled criterion for no measurement for 1hour”
Analysis: (same as problem 1-1)
Candidate Suggestion:

1. RAN4 to update the spec.

2. No change and keep as it is.



	-
if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:

-
the UE may choose to perform relaxed measurement for NR inter-frequency cells of higher priority, or inter-RAT frequency cells of higher priority according to relaxation methods in clauses 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];


	4.2.2.10.2:

When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the requirements defined in clause 4.2.2.4 apply for this clause except that:
-
Tdetect,NR_Inter as specified in Table 4.2.2.10.2-1.
-
Tmeasure,NR_Inter as specified in Table 4.2.2.10.2-1.
-
Tevaluate,NR_Inter as specified in Table 4.2.2.10.2-1.


	I suppose there is no duplication problem, as RAN2 only refer to RAN4 specification. 

Candidate Suggestion:

No change and keep as it is.


Based on the above analysis in Table I, we could have the following observations:
Observation 2: All use cases in [4] have been captured in RAN2 and RAN4. 
Observation 3: All triggering conditions for each use case have been captured in RAN2 specification, while the triggering conditions captured in RAN4 specification are not accuracy enough for some use cases, e.g. TSearchDeltaP related conditions.

Observation 4: There is some duplication for some conditions, e.g. 
· 100% duplication: EMR, or “less than 1 hour have passed since measurements for cell reselection were last performed”, or “fulfilled criterion for no measurement for 1hour”.
· Partial duplication: longer interval relaxation when LM or CellEdge criterion is fulfilled.
Observation 5: There is no confliction between RAN2 and RAN4 specification. 
Observation 6: RAN2 correctly refers to RAN4 specification on RRM relaxation approaches. But RAN4 doesn’t refer to RAN2 specification on RRM relaxation criteria.
Proposal 1: RAN2 to discuss whether to resolve the above duplication issues in RAN2, considering the following RAN2 agreements (#110e) principles to organize the RAN2 and RAN4 specifications on the RRM relaxation procedure part, which have been informed to RAN4 in LS [4]:
· The condition “less than 1 hour have passed since measurements for cell (re-)selection were last performed” should be captured in RAN2 specification (TS 38.304)
· 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.

· 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 RAN2 specification (TS 38.304).
Proposal 2: RAN2 to discuss whether to add some reference mark on measurement relaxation criteria for different use cases for RAN4 to easy refer, e.g. rules for LM, rules for CellEdge, rules for both. 
Regarding whether to improve RAN4 specification, we think it should be up to RAN4 discussion triggered by companies’ contributions. Accordingly, we have provided the corresponding RAN4 CRs in [xxx]. In general, we think some duplication is acceptable if it is needed for the related requirements to make sense or to improve readability, as long as there is no conflict. Anyway, if there will be some conclusion in RAN2, what we could do is inform RAN4 to check their specification based on RAN2 decision or situation. We have provided an draft LS in [8].
Proposal 3: RAN2 to discuss whether to inform RAN4 to update their specification based on the previous RAN2 agreements or the above RAN2 agreements.
2.3. Text proposal
Based on the above discussion, the corresponding text proposal on TS 38.304 is attached in Annex.
Proposal 4: RAN2 to consider the following TP in Annex about the duplication between RAN2 and RAN4 specification on RRM relaxation. 
3. Conclusion
In this contribution, we discuss the duplication between RAN2 and RAN4 specification on RRM relaxation for power saving. Based on the discussion, we have the following observations and proposals:
Observation 1: RAN2 has concluded and informed RAN4 which part should be captured in RAN2 or RAN4 specification, and RAN4 has no reply on concern on it. 
Observation 2: All use cases in [4] have been captured in RAN2 and RAN4. 
Observation 3: All triggering conditions for each use case have been captured in RAN2 specification, while the triggering conditions captured in RAN4 specification are not accuracy enough for some use cases, e.g. TSearchDeltaP related conditions.

Observation 4: There is some duplication for some conditions, e.g. 

· 100% duplication: EMR, or “less than 1 hour have passed since measurements for cell reselection were last performed”, or “fulfilled criterion for no measurement for 1hour”.

· Partial duplication: longer interval relaxation when LM or CellEdge criterion is fulfilled.
Observation 5: There is no confliction between RAN2 and RAN4 specification. 
Observation 6: RAN2 correctly refers to RAN4 specification on RRM relaxation approaches. But RAN4 doesn’t refer to RAN2 specification on RRM relaxation criteria.

Proposal 1: RAN2 to discuss whether to resolve the above duplication issues in RAN2, considering the following RAN2 agreements (#110e) principles to organize the RAN2 and RAN4 specifications on the RRM relaxation procedure part, which have been informed to RAN4 in LS [4]:

· The condition “less than 1 hour have passed since measurements for cell (re-)selection were last performed” should be captured in RAN2 specification (TS 38.304)
· 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.

· 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 RAN2 specification (TS 38.304).
Proposal 2: RAN2 to discuss whether to add some reference mark on measurement relaxation criteria for different use cases for RAN4 to easy refer, e.g. rules for LM, rules for CellEdge, rules for both. 
Proposal 3: RAN2 to discuss whether to inform RAN4 to update their specification based on the previous RAN2 agreements or the above RAN2 agreements.
Proposal 4: RAN2 to consider the following TP in Annex about the duplication between RAN2 and RAN4 specification on RRM relaxation. 
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Start of change

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 cells according to relaxation methods in clauses 4.2.2.9 in TS 38.133 [8];

-
if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:

-
for any NR inter-frequency or inter-RAT frequency of higher priority, if less than 1 hour has passed since measurements of corresponding frequency cell(s) 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 frequency cell(s);

-
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 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];

-
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 cells according to relaxation methods in clauses 4.2.2.9 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 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];

-
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:

-
for any intra-frequency, NR inter-frequency, or inter-RAT frequency, if less than 1 hour has passed since measurements of corresponding frequency cell(s) for cell (re-)selection were last performed:

-
the UE may choose not to perform measurement for measurements on this frequency cell(s);

-
else:

-
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 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 4.2.2.9, 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];

-
if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:

-
the UE may choose to perform relaxed measurement for NR inter-frequency cells of higher priority, or inter-RAT frequency cells of higher priority according to relaxation methods in clauses 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];

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.

End of change
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�No such criteria related to TsearchDeltaP in RAN4.


RAN4 only have criteria scenario, but no “fulfilled”. 


�No such criteria related to TsearchDeltaP in RAN4.


�Whether to remove it or update it.
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�Whether to remove or update it.





