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1 Introduction

This document is a summary of the following email discussion [108#79][Power Saving] Running 38.304 phase 2.

 [108#79][Power Saving] Running 38.304 (Vivo) 
Phase 1:

      Intended outcome: Running CRs capturing agreements from RAN2 #108

      Deadline:  10/01/2020 (up to rapporteur) 

      Phase 2:

      Capture open issues from contribution from RAN2#108 (RRM measurements) and from CR implementation phase

      Outcome: set of agreeable proposals capturing open issues and update running CRs with agreeable proposals from open issue discussion

      Deadline:  2020-02-13

This email discussion captures open issues of RRM measurements from contributions in RAN2#108 and from CR implementation phase, and aims to result sets of agreeable proposals for updating running CRs. 

Please note that: After some coordination with rapporteur of 38.331 running CR for power saving, we agreed that the detailed values/value range of relevant variables for RRM measurement relaxation (which should be captured in TS 38.331) will be also discussed in this email discussion.
2 Discussion

This email discussion aims at progressing on the open issues of RRM measurement relaxation as below:

1. Terminology and Configuration

2. Two relaxation triggering criteria (including “and/or” issue)

3. Low mobility scenario

4. Not-at-cell-edge scenario

5. RRM measurement relaxation

6. Other issues

a) Impact on early measurements

b) Coordination with RAN4

c) Other issues to be added for discussion.

2.1 Terminology and Configuration 

Issue 1. Which terminology should be used for RRM measurement relaxation?

In LTE specification TS 36.304, similar mechanism was captured with the terminology of relaxed monitoring. In NR SI/WID description and during online/offline discussion, we use the terminology of relaxed measurement. In current running CR, relaxed measurement is used to avoid the misunderstanding for “monitoring” which is usually used for RLM in connected mode. Some companies think we should use the similar wording/terminology as before, i.e. relaxed monitoring. Companies are invited to provide preference on the terminology used in TS 38.304. 

Q1. Which terminology should be used in TS 38.304 for relaxed RRM measurement in NR?

· Option 1: Relaxed monitoring.

· Option 2: Relaxed measurement.

· Option 3: Others. Please specify.

	Company
	Option 
	Comments

	MediaTek
	1 or 2
	We are fine with either option.

	Apple
	2
	“relaxed measurement” is clear to indicate the purpose is to relax the measurement and avoid the misunderstanding of RLM. 

	Ericsson
	1
	We think that re-using the LTE wording indicates better that this is not something completely different, i.e. this is neighbour cell measurement relaxation in NR. Monitoring is used in different context, e.g. paging, SI acquisition, (not only RLM), and the same applies to mesurements which is used in other contexts as well. 

	OPPO
	Option2
	We have no strong view on the terminology. Normally, if LTE has the similar mechanisms we can follow the way LTE does. However, as also the rapporteur saying, “monitoring” would casue mis-understanding, thus we slightly prefer to option2.

	Panasonic
	1 or 2 
	No strong view on this.

	CATT
	2
	The UE may monitor paging, monitor SI change indication in RRC_IDLE/INACTIVE mode. Thus, ‘relaxed monitoring’ may lead some misunderstanding. 

	LG
	3
	We prefer to use: “Measurement relaxation”.

We think the terminology should be different from LTE NB-IoT, because they are targeting different use cases of UE - not performing neighbor cell measurement for 24 hours in maximum is for stationary UEs in NB-IoT, and what we are discussing in NR – just relaxing the measurement - is for the normal mobile UEs which are temporarily low mobility.

Also, we have generally used the term “RRM measurement relaxation” in many contributions and even this email discussion.

	Intel
	2
	We agree that “relaxed measurement” is clearer and align with the behavior been defined.

	ZTE
	2
	Consider we have used relaxed measurement during all discussions inR16, we dont think the positive effect is large enough to change the current using terminology.

Additionally, we support rapporteur’s description.

	Nokia
	2
	We prefer to use different terminology than for NB-IoT, because there are differences in the actual solution. 

	Sony
	1 or 2
	No strong opinion and slightly prefer 2

	Huawei, HiSilicon
	2
	In our understanding the feature which has been studied in the SI was relaxation of the measurement rate. This is also reflected in the current WI objective wording.

	Samsung
	2
	We prefer to use “Relaxed measurement”.

	Vivo
	2
	We also think the relaxed measurement is more aligned with the discussion/WID description and can avoid any misunderstanding with other concepts. 


Summary: 14 companies provided views. 

9 companies prefer to use the terminology relaxed measurement (option 2). 
3 companies are fine with either option 1 or option 2, and 1 company of them slightly prefer option 2. 

1 company prefers to use the terminology relaxed monitoring (option 1). 
1 company prefers to use the terminology measurement relaxation (option 3). 
Based on the inputs from companies, rapporteur suggests to go for the clear majority:
Proposal 1: The terminology of relaxed measurement (i.e. option 2) is used for RRM measurement relaxation in NR.

Issue 2. How does the network configure the RRM measurement relaxation?

In WID scope [16], the objective for the RRM measurement relaxation is to specify network configured mechanism to relax intra and inter-frequency RRM measurement for neighbor cells. In RAN2#108 meeting, it was agreed that network configures RRM measurement relaxation via broadcast only, while dedicated control is not supported. This broadcasted indication can be implicitly or explicitly indicated from network. Companies are invited to provide their preference on this indication.

Q2. How does the network provide the indication via broadcast for RRM measurement relaxation?

· Option 1: Explicit indication, i.e. network provide an indication in SI to configure RRM measurement relaxation. Please specify the details for indication; 

· Option 2: Implicit indication, i.e. network provide the corresponding configurations for the parameters of relaxation trigger criteria, which is similar as LTE. Please specify which configuration; 

· Option 3: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	2
	- Measurement relaxation criteria: low mobility, not at cell edge, or both (AND condition)

- How to relax

Note: We need to first decide how UE relax its RRM measurements in different scenarios.

	Apple
	1/2
	If the measurement relaxation is configured per frequency or per FR, the explicit indication is needed (Option 1). Otherwise, Option 2 is sufficient. 

	Ericsson
	-
	In our understanding RAN2 already agreed that RRM relaxation is under NW control, and RRM relaxation is not enabled by default. 

We understand that Q2 is about “how” the signalling is done.  But we do not fully understand why we discuss this at such a high level, i.e. we think we need to discuss this on a detailed level, on a case by case basis. Generally speaking we assume that some parameters are needed to specify how the UE can relax, i.e. the presence enables relaxation in the UE. We are not saying that default values cannot be used at all, but the complete feature as such is enabled by explicit signalling, i.e. RRM relaxation is not supported on legacy gNB.  

	OPPO
	Option2
	We prefer the implicit way, since it’s simple. UE can know whether it should perform relaxed measurement when the related parameters are configerd. Thus, there is no need to have an explicity indication configured.

	Panasonic
	2
	If SSearchDeltaP or TSearchDeltaP is provided in system information, it implies the “low-mobility” criterion is configured; if SSearchThresholdP or SSearchThresholdQ is provided in the system information, it implies the “not-at-cell-edge” criterion is configured. 

	CATT
	2
	If the network broadcasts the corresponding configurations for low mobility criterion, or not at cell edge criterion, it implicitly indicates the RRM measurement relaxation is allowed. We don’t need to specify which configuration or parameter is used for implicit indication as LTE.

	LG
	2
	We think existence of the corresponding configuration means the UE is allowed to perform measurement relaxation.

	Intel
	2
	We prefer option 2 unless a scenario is found why option 1 is required.

	ZTE
	2
	In our point of view, relaxedMeasurementReselectionPars-r16 (discussing in email discussion[108#39]) in SIB2 can be used as the relaxed measurement indicator. If UE receives it and its corresponidng configurations in SIB2, UE may know that the current cell support measurement relaxation. And vise versa.  



	Nokia
	2 and 3
	We think that also UE specific signaling is needed. 



	Sony
	2
	

	Huawei, HiSilicon
	2
	The usual way is that if the relevant parameters are present, the feature is enabled + otherwise not (e.g. legacy eNB, feature not enabled look the same to the UE). We are not sure there is any use case to provide the parameters while disabling the feature, so we don’t think it is needed.

	Samsung
	2
	By using implicit indication as LTE does, we can avoid an additional bit.

	vivo
	1 and 2
	We think both approaches can work. In LTE, option 2 is used. We can further discuss the details about which parameter can implicitly indicate the supporting of measurement relaxation. 


Summary: 14 companies provided views. 

10 companies prefer to use implicit indication (option 2). 
1 company prefers to use explicit indication and implicit indication (option 1 and option2). 
1 company prefers to use implicit indication and UE specific signaling (option 2 and option3). 
1 company prefers to use explicit indication (option 1), if the measurement relaxation is configured per frequency or per FR, otherwise implicit indication (option 2) is sufficient.
1 company doesn’t provide preference clearly, but states the RRM relaxation feature need to be enabled via explicit signalling.
Based on the inputs from companies, rapporteur suggests to go for the clear majority.
Proposal 2: The network broadcasts corresponding parameters of relaxation trigger criteria to implicitly enable RRM measurement relaxation feature. 
During the discussion, some companies proposed that the indication from network for the RRM measurement relaxation should be configured per-frequency. In some actual deployments with both high frequency and low frequency co-existing, where low frequency is used for coverage purpose. RRM measurement relaxation may be only applied for high frequency cells. Thus, the RRM measurement relaxation criteria may be configured as frequency specific. If the configured measurement relaxation criteria are met on the specific frequencies, RRM measurement relaxation can be performed only on the corresponding frequency, while normal measurement should be performed on other frequencies. Thus, frequency specific RRM measurement relaxation can also be considered.

Q3. Whether per-frequency indication should be supported for RRM measurement relaxation?

· Option 1: Yes, why;

· Option 2: No, why; 

· Option 3: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	1
	Yes, but maybe we only distinguish between FR1 and FR2, not indication for each frequency. For example, the network may want to configure RRM measurement relaxation in FR1, but not in FR2 due to the possibility of sudden channel blockage. 

	Apple
	1
	FR1 and FR2 deployment could have different purposes, so per-frequency indication is better. 

Per-frequency indication is much better since the different frequencies (FR1, FR2) could be deployed for different purposes. 

	Ericsson
	-
	This can perhaps make sense, but we need to discuss specific and detailed proposals to understand what this exactly means. Companies above for example translate this into Frequency Ranges. We also have seen proposals on adjacent/co-located frequencies. 

We wonder if we have sufficient time to discuss the details and converge on this. 

PS: Q3 assumes that “per-frequency indication” means a Boolean which indicates if the UE may relax RRM measurements on this frequency, even when the relaxed monitoring criterion is met? 

	OPPO
	Option1
	We think per-frequency measurement relaxation can achieve finer granularity which may have benefits on different use cases, e.g., as rapporteur saying, low frequency is for coverage which network may not want the UE to perform relaxation however high frequency is more suitable for relaxation.

	Panasonic
	2
	It seems the described issue can be addressed by assigning a proper priority value to each frequency (e.g., lower frequency carrier has higher priority) and by configuring highPriorityMeasRelax = false.

	CATT
	2
	Based on previous simulation results for RRM measurement relaxation, there is no conclusion or observation that RRM measurement relaxation needs to be different per frequency. And in LTE RRM measurement relaxation mechanism, per-frequency indication is also not supported. We don’t see a motivation to support RRM measurement relaxation per frequency.

	LG
	1
	Measurement relaxation parameters in SI are cell-specific, so all the UEs in a cell are configured with same configuration. Therefore, if per-frequency measurement relaxation is not adopted, all the UEs in a cell will perform same measurement relaxation and it may not be efficient for some UEs.

Therefore, our understanding is that the measurement relaxation will not affect the mobility performance if it is performed on the frequencies whose cell quality is low.

For example, suppose UE1 have good measured cell quality results on F1 but poor results on F2. UE2 locating at opposite side from the UE1 may have opposite measurement results (poor quality on F1 but good quality on F2). In this case, the UE1 may be allowed to relax the measurements on F2 where UE2 may be allowed to relax the measurements on F1, because each UE has low possibility to perform cell reselection to a frequency if highest ranked cell of the frequency is bad.

To determine whether cell quality of a frequency is bad, we could introduce a cell-specific/frequency-specific threshold.

	Intel
	1
	We share the views explained by other companies that differentiation between FR1 vs FR2 looks preferable.

	ZTE
	1
	We share the views explained by other companies.

	Nokia
	1
	We share the views explained by other companies 

	Sony
	1
	Not all frequencies may have a ubiquitous presence and it does not make sense to measure such spotty frequencies always. 

	Huawei, HiSilicon
	2
	We think there should be no issue with having one on/off setting. If relaxation is not enabled in FR2 as in Mediatek example then this would be disabled on the FR2 cell for all neighbours.

	Samsung
	2
	Assume the deployment scenario where high and low frequencies coexist and the low frequencies are for coverage extension. If network wants not to allow RRM measurement relaxation for the low frequencies, it can simply give higher priority to low frequencies with highpriorityMeasRelax unset.

	vivo
	1
	in some actual deployments with both high frequency cells and low frequency cells co-existing, low frequency is used for coverage purpose. RRM measurement relaxation may be only applied for high frequency cells and not for low frequency cells in this case. Thus, the RRM measurement relaxation criteria may be only configured as frequency specific. If the configured measurement relaxation criteria is met on the specific frequencies, RRM measurement relaxation can be performed only on the corresponding frequency, while normal measurement should be performed on other frequencies. Thus, frequency specific RRM measurement relaxation can also be considered. In this way, network can flexibly configure and control the RRM measurement relaxation on frequencies.


Summary: 14 companies provided views. 

9 companies think per-frequency indication should be supported for RRM measurement relaxation (option 1).
· 3 companies of them think differentiation between FR1 vs. FR2 is more preferable.
4 companies think per-frequency indication should NOT be supported for RRM measurement relaxation (option 2).

1 company doesn’t provide preference clearly. 
Based on the inputs from companies, rapporteur suggests to go for the majority.
Proposal 3: Per-frequency indication should be supported for RRM measurement relaxation. FFS on per-FR or per-frequency.
Issue 3. How to configure highPriorityMeasRelax for the measurement relaxation for higher priority frequency?

In RAN2#108 meeting, it was agreed that whether higher priority frequencies can be relaxed is up to network configuration. In the running 38.304 CR, the terminology of highPriorityMeasRelax is used. It is expected defined as an optional IE with the value of “ENUMERATED {true}”.

Q4. Whether the configuration highPriorityMeasRelax can be defined as an optional IE with the value of “ENUMERATED {true}”?
· Option 1: Yes.

· Option 2: No, why; 

· Option 3: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	1
	

	Apple
	1
	

	Ericsson
	-
	Perhaps, but we would like to discuss the details, to ensure we understand correctly what is proposed. There was some discussion on the reflector, and based on that we have the following understanding:

highPriorityMeasRelax = true:

· If (low mobility and/or not-at-cell-edge) criterion is met the UE may perform needed inter-frequency measurements according to Thigher_priority_search. 

· PS: it perhaps needs further discussion how intra-frequency measurements shall be performed?

highPriorityMeasRelax = not true:

· If (low mobility and/or not-at-cell-edge) criterion is met the UE may choose to not perform needed intra-frequency and inter-frequency measurements for neighbour cells, except for higher priority frequency measurements when the UE is in good coverage conditions.

In both cases there is no relaxation when the (low mobility and/or not-at-cell-edge) criterion is not met.

	OPPO
	
	We would like to point out details may need to be further discussed before we deciding whether we need this parameter or not.

For now, I guess different companies have different opinion on what we have agreed, i.e., “Whether higher priority frequencies can be relaxed is up to network configuration.  FFS on how the configuration is done.”, I guess Ericsson’s understanding was one of them based on the reflector discussion.

Our understanding was:

If highPriorityMeasRelax is present: UE performs relaxed measurement for higher priority frequency. Otherwise, legacy behavior follows. How to relax measurement for higher priority frequency is up to RAN4.

	Panasonic
	1
	

	CATT
	1
	We agree with Ericsson and OPPO that, given the further open discussions that occurred during this email thread about this parameter, we need to discuss further details on how it exactly works, and how RAN4 will make use of it, before getting into the exact RRC coding. Especially, we need to discuss its impact (if any) when UE is / is not in good coverage conditions (“is” identified in 38.133 as Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ) e.g. whether Thigher_priority_search should be further relaxed, etc. And similarly when not in good coverage whether not relaxing higher frequencies when other frequencies are relaxed brings any benefit from load balancing perspective. Such discussions may involve questions to RAN4.

	LG
	3
	If cell quality of a higher priority frequency is bad, it is still same low possibility to perform cell reselection to the frequency. Therefore, we don’t think this indication is explicitly needed if per-frequency relaxation mentioned in Q3 is adopted

	Intel
	1
	

	ZTE
	1
	We agree with Ericsson’s explanation. 

	Nokia
	1
	

	Sony
	1
	

	Huawei, HiSilicon
	
	We need to discuss what the purpose of this parameter is and whether it’s really needed. It is clear that there are multiple interpretations.

	Samsung
	1
	

	vivo
	1
	


Summary: 14 companies provided views. 

10 companies think the IE highPriorityMeasRelax can be defined as an optional IE with the value of “ENUMERATED {true}” (optoin1).

2 companies don’t provide preference and think details on how to use this parameters need to be further discussed before we make decision on how to define it.

2 companies doesn’t think the IE is needed.
In addition, there are total 4 companies think we should further discuss how to interpret the agreement “Whether higher priority frequencies can be relaxed is up to network configuration.  FFS on how the configuration is done.”, whether it is associated with the trigger criteria for measurement relaxation, and how RAN4 will make use of this indication. 
Based on the inputs from companies, rapporteur suggests to go for the majority.
Proposal 4: The IE highPriorityMeasRelax is defined as an optional IE with the value of “ENUMERATED {true}”.
Proposal 5: FFS on whether this indication is associated with the trigger criteria for measurement relaxation and how RAN4 will make use of it.
During the discussion on the running 38.304 CR, some companies think this indication should also be frequency specific. If a UE is provided with dedicated cell reselection priorities, it has different high-priority frequency list from other UEs which have no dedicated priorities. Thus, only one indication for all high-priority frequency is not applicable for this case. Companies are invited to provide their preference on whether this indication should be per-frequency by considering the answer for the above question (Q3).

Q5. Whether the configuration highPriorityMeasRelax should be per-frequency indication?

· Option 1: Yes, why;

· Option 2: No, why; 

· Option 3: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	2
	It’s too complicated to configure per-frequency indication.

	Apple
	2
	1-bit indication for all high-priority frequencies is sufficient. 

	Ericsson
	2
	The dedicated priorities are UE specific, but not necessary “more prioritized”, i.e. do not see the reason why the relaxation on dedicated frequencies should be different from the ones in SI. Also which frequencies are higher priority depends in first instance on the frequency the UE is camped, not whether it is a common or dedicated priority. 

	OPPO
	2
	

	Panasonic
	2
	Even for the UE provided with dedicated cell reselection priorities, 
the cell-specific highPriorityMeasRelax still works; it still makes the UE provided with dedicated reselection priorities behave differently compared to the UE who is not provided with dedicated reselection priorities.

	CATT
	2
	In RAN2#108, we agreed:

Network configures RRM measurement relaxation via broadcast only; dedicated control is not supported
If a UE is provided with a high priority frequency via dedicated signaling while the frequency has an equal priority with the serving cell in system information, how will the network configure per-frequency indication for the configuration highPriorityMeasRelax, and the UE perform RRM measurement relaxation? To keep it simple, we prefer one indication for all high-priority frequencies.

	LG
	3
	We don’t think this indication is explicitly needed, as mentioned in Q4.

	Intel
	2
	Agree with arguments already provided.

	ZTE
	2
	For simplicity, we prefer to use the single indicator for all frequencies.

	Nokia
	2
	Otherwise complexity is increased. 

	Sony
	2
	

	Huawei, HiSilicon
	2
	It is not clear this parameter is useful at all, but if introduced it should apply to all high priority carriers.

	Samsung
	2
	Introducing frequency-specific indicator incurs additional overhead with marginal benefits and makes UE behavior complicated

	vivo
	3
	If we agreed per-frequency indication for RRM measurement relaxation, there is no need to have such indication. We can support this highPriorityRelax naturally by per-frequency indication.  


Summary: 14 companies provided views. 

12 companies think the configuration highPriorityMeasRelax isn’t per-frequency indication. (optoin2).

2 companies don’t think the IE is needed even for all frequencies.

Based on the inputs from companies, rapporteur suggests to go for the clear majority.
Proposal 6: A single indication (i.e. highPriorityMeasRelax) is applied to all high priority frequencies. 

If the indication highPriorityMeasRelax is an optional configuration when the RRM measurement relaxation is supported by the network, we should discuss the default behavior once this field is not present. There are two options:

· Option 1 is to follow the legacy behaviour and no measurement relaxation is performed on the high priority frequency. 
· Option 2 is to follow the behaviour for other frequencies, i.e. no need to distinguish the high priority frequency and other frequencies.  
Q6. What should be the default behaviour if the indication highPriorityMeasRelax is an optional configuration and it is not present? 
· Option 1: follow the legacy behaviour and no measurement relaxation is performed on the high priority frequency;

· Option 2: follow the behaviour for other frequencies, i.e. no need to distinguish the high priority frequency and other frequencies; 

· Option 3: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	2
	If UE still needs to perform measurement on higher-priority frequencies, the power saving gain is limited. Thus we think the default behavior should be that UE does NOT perform measurement on higher-priority frequencies. If network wants UE to do so, it configures the indication highPriorityMeasRelax as FALSE.

	Apple
	1
	If there is no new configuration, the backward compatible operation is to follow legacy behavior. 

	Ericsson
	3
	See answer Q4, i.e. we prefer the LTE approach where UE is not required to measure, when the relaxed monitoring criterion is fulfilled. 

PS: I wonder if the name highPriorityMeasRelax is somewhat misleading i.e. we are not talking measurements on higher priority frequencies only, right?

	OPPO
	1
	See comment is Q4

	Panasonic
	1
	

	CATT
	1
	Given we answered “Yes” to Q4, it means that, if present, the IE means UE can also relax higher priority frequency measurements, otherwise it cannot.

	LG
	2
	As we mentioned in Q3, we are concerned with necessity of this indication. However, if we need to introduce this indication, we prefer option 2 which can support measurement relaxation on the higher-priority frequencies. In this case, the network can allow the UEs to do full power saving and UE can save more power if there is no higher-priority frequency with good cell quality.

	Intel
	1 or 2
	No strong preference as both options can allow the desirable behavior

	ZTE
	1
	See comment in Q4.

	Nokia
	1
	

	Sony
	1 
	

	Huawei, HiSilicon
	3
	We assume option 1 “legacy” i.e. not to relax. However it depends a bit on the parameter meaning, and the way RAN4 defines how the relaxation is performed. 

	Samsung
	1
	When highPriorityMeasRelax is not present, measurement relaxation should not be performed on the high priority frequency in order to regard the frequency as high-prioritized literally. 

	vivo
	2
	If this field is not present, we think the measurement relaxation can be performed for high priority frequency. This will motivate the network to configure such indication. Otherwise, network may not configure this indication always, which may lead no relaxation for high priority any more.  


Summary: 14 companies provided views. 
When the indication highPriorityMeasRelax is optional and it is not present: 
8 companies think the legacy behaviour should be followed and no measurement relaxation is performed on the high priority frequencies (option 1);
3 companies support the behaviour for other frequencies should be followed, i.e. no need to distinguish the high priority frequencies and other frequencies (option 2);
1 company has no preference (either option 1 or option 2 is fine). 
1 company prefers the LTE approach where UE is not required to measure. 
1 company thinks it depends a bit on the parameter meaning, and the way RAN4 defines how the relaxation is performed. 

Based on the inputs from companies, rapporteur suggests to go for the clear majority.
Proposal 7: If the indication highPriorityMeasRelax is optional and when it is not present, the legacy behaviour should be followed, i.e. no measurement relaxation is performed on the high priority frequency. 
2.2 Two relaxation triggering criteria (including “and/or” issue)

Issue 4. Ho to configure the RRM measurement relaxation criteria?

In RAN2#107 and RAN2#107bis meeting, it was agreed that:

RAN2#107 Agreements 

1. Measurement relaxation criteria can consider both low mobility and UE location in the cell (e.g. whether the UE is in cell-edge).    

2. UE may activate relaxed measurement criteria if at least any of the following conditions are met:   

a)   Serving Cell measurement does not change more than a relative threshold during a time period

   -  LTE relaxed monitoring criteria in 36.304 is considered as a baseline.  Additional enhancements to address aspects that are specific to NR can be considered. 

b)  UE is not a cell edge, meaning that serving cell/beam RSRP/RSRQ/SINR is above a threshold

      FFS: Whether neighbour cell RSRP should also be considered.

RAN2#107bis Agreements:

1. Network can configure the triggering criteria independently (i.e. either cell-edge or low mobility or both) 

2. Cell-edge criteria will not consider neighbour cell measurements 

In RAN2#108, there was some discussion on the understanding of the above highlight part (i.e. “and/or” issue). But no consensus has been achieved. Different companies have different understanding and (maybe little) preference. There are several cases about RRM relaxation configurations:

Case 1: NW only configures the parameters of low mobility criterion;

Case 2: NW only configures the parameters of not-at-cell-edge criterion;

Case 3: NW configures the parameters of both low mobility and not-at-cell-edge criteria;

For case 1 and case 2, UE will use low mobility criterion and not-at-cell-edge criterion for measurement relaxation, respectively. When the configured criterion is fulfilled, UE may perform RRM measurement relaxation and details on how to perform relaxation can be up to RAN4 decisions, e.g. with longer measurement interval. Companies are invited to provide preference on the UE behaviour on this “and/or” issue for all the above cases. 

Q7. For case 1/2, when the UE meets the configured criteria (i.e. either low mobility or not-at-cell-edge criterion is configured), which one is preferable UE behavior from RAN2 perspective when having to relax its RRM measurement?

a) UE performs same RRM measurement relaxation (regardless whether UE was configured with low mobility or not-at-cell-edge criterion) and details up to RAN4;

b) UE can perform different RRM measurement relaxations ((i.e. different relaxation rules are defined/used when a UE was configured with low mobility vs. with not-at-cell-edge criterion)) and details up to RAN4;

c) How to perform RRM measurement relaxation is totally up to RAN4 discussion and decision on whether same or different relaxation rules are defined when meeting each criterion;

d) Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	b)
	The relaxation rules should be discussed in RAN2.

	Apple
	c)
	The methods/requirements of relaxed measurement should be discussed and defined in RAN4.

	Ericsson
	a)
	We do not see the need for a different relaxation when low mobility or not-at-cell-edge is triggered.

	OPPO
	c)
	It’s up to RAN4

	Panasonic
	c)
	This anyway will be specified in 38.133 and therefore it is up to RAN4 design.

	CATT
	a)
	We don’t see the motivation to have different RRM measurement relaxation mechanisms. However, the detail is up to RAN4.

	LG
	a)
	We have same understanding with Ericsson. We do not see any necessity for introducing different measurement relaxation for each criteria.

	Intel
	c)
	We prefer leaving final decision on this to RAN4

	ZTE
	(a&c) with modification
	1. In case 1&2, UE may perform same RRM measurement relaxation whenever UE fulfills the only criterion(either low-mobility or cell-edge) NW configured.
Send #1 to RAN4 and ask RAN4 to take the agreement into consideration. Final decision can be made by RAN4.

	Nokia
	c)
	There can be scenarios where different relaxation may be beneficial which should be discussed in RAN4

	Sony
	a)
	Agree with Ericsson

	Huawei, HiSilicon
	c)
	We need to wait for RAN4 discussion to conclude.

	Samsung
	a)
	We prefer to use same RRM measurement relaxation for both criteria, since network can control thresholds of each criteria independently.

	vivo
	c)
	I suppose there are case 1 and case 2 in RAN4 during discussion. Thus, we prefer to leave this issue to RAN4 decision. 


Summary: 14 companies provided views. 
For case 1/2, when the UE meets the configured criteria (i.e. either low mobility or not-at-cell-edge criterion is configured):
7 companies think how to perform RRM measurement relaxation is totally up to RAN4 discussion and decision on whether same or different relaxation rules are defined when meeting each criterion (option c).

5 companies prefer UE performs same RRM measurement relaxation (regardless whether UE was configured with low mobility or not-at-cell-edge criterion) and details up to RAN4 (option a);

1 company think UE may perform same RRM measurement relaxation whenever UE fulfills the only criterion (either low-mobility or cell-edge) NW configured. And suggest final decision can be made by RAN4.
1 companies think UE can perform different RRM measurement relaxations and the relaxation rules should be discussed in RAN2.
Since the companies’ views are quite diverse, but rapporteur observed almost companies accept to leave it to RAN4 discussion and decision.
Proposal 8: For case 1/2, when the UE meets the configured criteria (i.e. either low mobility or not-at-cell-edge criterion is configured), how the UE performs RRM measurement relaxation is up to RAN4 discussion and decision.
Q8. For case 3, network configures the parameters of both low mobility and not-at-cell-edge. Which one is the expected UE behavior?

· Option 1: UE uses both low mobility criterion and not-at-cell-edge criterion, i.e. UE can perform relaxation only when both criteria are fulfilled. And detailed relaxation behavior is up to RAN4 discussion and decision;

· Option 2: UE uses low mobility criterion or not-at cell-edge criterion, i.e. UE can perform relaxation when either low mobility or not-at-cell-edge criterion is fulfilled. And detailed relaxation behaviours are same as case 1 and case 2 respectively;
· Option 3: Both option 1 and option 2 are supported and up to network indication, i.e. network will indicate how to use this (i.e. follow option 1 or option 2); 

· Option 4: Up to UE implementation whether option 1 or option 2 is used; 

· Option 5: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	3
	

	Apple
	3
	

	Ericsson
	3
	

	OPPO
	1
	Maybe we can discuss, but we think UE needs to meet both conditions, otherwise network would have been configured only one of them?

	Panasonic
	1, 3
	Option 1 can make the relaxation decision safer (i.e., mobility performance will be less impacted). Also, as RAN4 already discussed this AND scenario and the corresponding measurement relaxation behavior. We should let them continue the discussion. Option 3 is also okay as it is more flexible.

	CATT
	3
	Note: RAN4 already agreed that UE may not perform intra and inter-frequency measurement for  the case where Option 1 is the trigger. So they are already aligned with this option. Option 3 allows NW choosing the best mobility / power saving performance trade-off.

	LG
	3
	

	Intel
	3
	

	ZTE
	1 or 3
	For Option 1:
For most cases, when NW configures criteria for both low-mobility and not-at-cell-edge, UE shall switch to relaxed measurement only if it fullfills both of criteria. If one of the criteria does not as important as the other one, NW should not configure it to UE, which is case1/2 in previous question.
For option 3:

In our opinion, it is an alternative solution for this issue. But for simplicity, we prefer Option 1.

	Nokia
	5
	Relaxation mechanism for both low mobility and not-at-cell-edge needs to agreed first before this can be discussed. If relaxation mechanism is the same there is no issue.

	Sony
	1 or 3
	

	Huawei, HiSilicon
	5
	It is better to let RAN4 continue the discussion, and the details for and/or may be different methods for relaxation.

	Samsung
	1
	If at least one of two criteria is not fulfilled, relaxed measurement may impede agile cell reselection procedure compared to normal measurement. RRM measurement relaxation should affect original cell reselection performance as little as possible. 

	vivo
	2 or 3
	


Summary: 14 companies provided views. 
For case 3, network configures the parameters of both low mobility and not-at-cell-edge. About the expected UE behavior:

6 companies prefer both option 1 and option 2 are supported and up to network indication, i.e. network will indicate how to use this (i.e. follow option 1 or option 2) (option 3);

2 companies prefer UE uses both low mobility criterion and not-at-cell-edge criterion, i.e. UE can perform relaxation only when both criteria are fulfilled. And detailed relaxation behavior is up to RAN4 discussion and decision (option 1);

3 companies prefer either option 1 or option 3;

1 company prefers option 2 or option 3;

1 company thinks relaxation mechanism for both low mobility and not-at-cell-edge needs to agreed first before this can be discussed. 
1 company prefers to leave this issue to RAN4. 

Based on the inputs from companies, rapporteur thinks option 3 can be an acceptable compromise and is acceptable for most of companies. Thus, rapporteur suggests to go for the majority.
Proposal 9: For case 3, network configures the parameters of both low mobility and not-at-cell-edge criteria. UE can perform measurement relaxation according one of the following options, which is indicated by the network: 
· Option a: UE uses both low mobility criterion and not-at-cell-edge criteria, i.e. UE can perform relaxation only when both criteria are fulfilled. And detailed relaxation behavior is up to RAN4 discussion and decision;

· Option b: UE uses either low mobility criterion or not-at cell-edge criterion, i.e. UE can perform relaxation when either low mobility or not-at-cell-edge criterion is fulfilled. And detailed relaxation behaviours are same as case 1 and case 2 respectively;

Q9. If the answer for the above question (Q8) is Option 3, whether this indication is optional or mandatory? If it is optional, what should the default behaviour is if this indication is not present? 

· Option 3.1: This indication should be mandatory if network configures the parameters of both low mobility and not-at-cell-edge (i.e. case 3).

· Option 3.2: This indication is optional. The default behavior is UE uses both low mobility and not-at-cell-edge criteria, i.e. UE can perform relaxation only when both criteria are fulfilled.

· Option 3.3: This indication is optional. The default behavior is UE uses low mobility criterion or not-at cell-edge criterion, i.e. UE can perform relaxation when either low mobility or not-at-cell-edge criterion is fulfilled.

· Option 3.4: This indication is optional. The default behavior is UE will not perform RRM measurement relaxation. 

· Option 3.5: This indication is optional. The default behavior is up to UE implementation; 

· Option 3.6: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	3.1
	

	Apple
	3.1
	

	Ericsson
	-
	If we agree that this is configured by NW, i.e. option 3 Q8, then Q9 is purely an encoding issue. When we define a default value, and the IE is omitted, it is still a NW configuration to omit the value. 

	CATT
	3.1
	

	LG
	3.1
	

	Intel
	3.1
	Slightly preference to 3.1 but similar to Q6 all options would allow the desirable behaviors.

	ZTE
	3.2
	Just as we mentioned before, we prefer to select Option 1 in Q8. If the final decision is option 3. we prefer to select option 3.2 in this question. 

If there is no indication from NW, which means both low-mobility and not-cell-edge play an important fole in the relaxed measurement criteria, UE should not ignore either of these two. 

	Sony
	3.1
	

	Huawei, HiSilicon
	
	Signalling detail - can be decided when looking at the ASN.1 if this is the agreed approach

	vivo
	3.1
	


Summary: 10 companies provided views. 
7 companies think this indication should be mandatory if network configures the parameters of both low mobility and not-at-cell-edge (i.e. case 3) (option 3.1);

2 companies think this issue is purely an encoding issue and can be decided later. 

1 company thinks this indication is optional. The default behavior is UE uses both low mobility and not-at-cell-edge criteria, i.e. UE can perform relaxation only when both criteria are fulfilled. (option 3.2);
Based on the inputs from companies, rapporteur suggests to go for the clear majority.
Proposal 10: If proposal 9 is agreeable, this indication is mandatory if network configures the parameters of both low mobility and not-at-cell-edge (i.e. case 3).

For the options 1 or option 3 of the above question (Q8), there will be two criteria. Thus, we should discuss whether the RRM measurement relaxation behaviour when one criterion is fulfilled are the same as the behaviour when two criteria are fulfilled or not. 

Q10. If the answer for the above question (Q8) is Option 1 or Option 3, whether the RRM measurement relaxation behaviour when one criterion is fulfilled are the same as the behaviour when two criteria are fulfilled or not? 

· Option 1: Yes, the relaxation behavior when one criterion is fulfilled are the same as the behavior when two criteria are fulfilled. And detailed behavior is up to RAN4 discussion and decision;

· Option 2: No, the relaxation behavior when one criterion is fulfilled can be different from the behavior when two criteria are fulfilled. And detailed behavior is up to RAN4 discussion and decision;

· Option 3: It is totally up to RAN4 discussion and decision;

· Option 4: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	2
	

	Apple
	3
	

	Ericsson
	-
	I interpreted the question as what relaxation applies when there is an “AND”, either hard-coded or via NW configuration, and only one criterion is fulfilled. But such discussion contradicts the configuration of “AND”. Furthermore I assume you can discuss similar in case of “OR”, i.e. whether the relaxation depends on whether 1, the other, or both are fulfilled. This complexity is not needed in our view. 

	OPPO
	3
	

	Panasonic
	3
	

	CATT
	3
	RAN4 is already discussing the detailed behavior for these different criteria and their combination through their defined scenarios #1/2/3. Let’s not duplicate work.

	LG
	3
	As CATT mentioned, RAN4 has already discussed this issue and made following way forward. Therefore, RAN2 does not need to discuss this issue.
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· For information: Scenarios
· #1: Low mobility scenario

· #2: Not in cell-edge scenario 

· #3: Low-mobility + Not in cell-edge scenario
· RRM measurement relaxation methods for UE power saving in RRC_idle/inactive state
· Option 1: Allow RRM measurements with longer intervals 

· Option 2: UE is not required to meet the intra-frequency and inter-frequency neighbor cell measurement requirements

· Applicability of RRM relaxation methods when the relaxation criteria are fulfilled
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Selection of option 1 or option 2 will depend on the details of the criteria as developed by RAN2.


	Intel
	3
	We prefer leaving details up to RAN4. On other hand, considering the respond to Q8 (“Option 3: Both option 1 and option 2 are supported and up to network indication, i.e. network will indicate how to use this (i.e. follow option 1 or option 2)”), we understand that network would signal the expected behavior asked by Q10.

	ZTE
	3
	When NW configures criteria for both low-mobility and not-at-cell-edge, UE shall switch to relaxed measurement only if it fullfills both of criteria. If one of the criteria does not as important as the other one, NW should not send it to UE, which is case1/2 in Q8.
We can send our discussion result to RAN4 and let RAN4 make the final decision.

	Sony
	3
	It should be up to RAN4 if anything needs to be specified

	Huawei, HiSilicon
	3
	Let’s wait for RAN4 now their discussion is ongoing.

	Samsung
	3
	

	vivo
	3
	I suppose RAN4 have already initialized the discussion. Thus, it is better to up to RAN4 decision. 


Summary: 13 companies provided views. 
If the answer for the above question (Q8) is Option 1 or Option 3, whether the RRM measurement relaxation behaviours when one criterion is fulfilled are the same as the behaviour when two criteria are fulfilled or not?

11 companies think it is totally up to RAN4 discussion and decision (option 3);

1 company thinks the relaxation behavior when one criterion is fulfilled can be different from the behavior when two criteria are fulfilled. And detailed behavior is up to RAN4 discussion and decision (option 2);
1 company doesn’t provide clear preference, and thinks such detailed discussion is too complicated.
Based on the inputs from companies, rapporteur suggests to go for the clear majority.
Proposal 11: If the answer for the above question (Q8) is Option 1 or Option 3, whether the RRM measurement relaxation behaviours when one criterion is fulfilled are the same as or different from the behaviour when two criteria are fulfilled is totally up to RAN4 discussion and decision.

2.3 Low mobility scenario 

Issue 5. Ho to define the low mobility criterion?

In LTE, for NB-IoT/MTC UE, IDLE mode RRM measurement relaxation is defined as below. The UE is not required to perform intra and inter frequency measurement if the relaxation criterion is met. 
	5.2.4.12
Relaxed monitoring

5.2.4.12.0
Relaxed monitoring measurement rules

When the UE is required to perform intra-frequency or inter-frequency measurement according to the measurement rules in sub-clause 5.2.4.2 or 5.2.4.2a, the UE may choose not to perform intra-frequency or inter-frequency measurements when:

-
The relaxed monitoring criterion in sub-clause 5.2.4.12.1 is fulfilled for a period of TSearchDeltaP, and

-
Less than 24 hours have passed since measurements for cell reselection were last performed, and

-
The UE has performed intra-frequency or inter-frequency measurements for at least TSearchDeltaP after selecting or reselecting a new cell.

5.2.4.12.1
Relaxed monitoring criterion

The relaxed monitoring criterion is fulfilled when:

-
(SrxlevRef – Srxlev) < SSearchDeltaP
Where:

-
Srxlev = current Srxlev value of the serving cell (dB).

-
SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:

-
After selecting or reselecting a new cell, or

-
If (Srxlev - SrxlevRef) > 0, or

-
If the relaxed monitoring criterion has not been met for TSearchDeltaP:

-
the UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell;

-
TSearchDeltaP = 5 minutes, or the eDRX cycle length if eDRX is configured and the eDRX cycle length is longer than 5 minutes.


In the current running CR, the LTE mechanism on how to set the SrxlevRef is reused with the brackets [], since some companies [9-10] think we should enhance this definition (e.g. SrxlevRef = Highest measured Srxlev value of the serving cell (dB) within TSearchDeltaP), and there is also agreement in RAN2#107 meeting “Additional enhancements to address aspects that are specific to NR can be considered”. Companies are invited to provide their preference on how to set the parameter SrxlevRef:

Q11. How to set the parameter SrxlevRef? Whether need any additional enhancements to address aspects that specific to NR?
· Option 1: Totally reuse LTE mechanism as captured in current running 38.304 CR for power saving (only with several different value range of parameters as discussed below);

· Option 2: Others, any other mechanism (e.g. how to change the mechanism of updating SrxlevRef) should be specified; 

	Company
	Option 
	Comments

	MediaTek
	2
	We should have SrxlevRef = Highest measured Srxlev value of the serving cell (dB) within TSearchDeltaP, which make the SrxlevRef update procedure simpler. 

	Apple
	1
	The simple way is to reuse LTE mechanism.  

	Ericsson
	1
	

	OPPO
	1
	

	Panasonic
	1
	

	CATT
	1
	We don’t see a strong motivation to enhance the definition. We should be careful with enhanced definitions. If SrxlevRef = Highest measured Srxlev value of the serving cell (dB) within TSearchDeltaP, RRM measurement relaxation opportunities will be missed. For example, UE enters the cell in good radio conditions (e.g. the UE is powered on). The current Srxlev value is Srxlevt1. During the first TSearchDeltaP period, the UE moves towards to the edge of the cell with high speed. The low mobility criterion is not met. At TSearchDeltaP, the current Srxlev value is Srxlevt2. With the legacy definition, SrxlevRef = Srxlevt2. While SrxlevRef = Srxlevt1 with the enhanced definition. Srxlevt1>> Srxlevt2. Then the UE moves with low mobility to the edge during the second TSearchDeltaP period. Low mobility criterion is met with the legacy definition as SrxlevRef = Srxlevt2 during the second TSearchDeltaP period. However, low mobility criterion is not met with the enhanced definition as SrxlevRef = Srxlevt1 during the second period. At the second TSearchDeltaP, the current Srxlev value is Srxlevt3, while SrxlevRef = Srxlevt2 with both the legacy definition and the enhanced definition. If the UE continues moving with low mobility to the edge during the third TSearchDeltaP period, low mobility criterion is met with both the legacy definition and the enhanced definition. In summary, with the enhanced definition the UE may miss detecting low mobility state during the second TSearchDeltaP period.

	LG
	2
	We propose “SrxlevRef = Latest measured Srxlev value of the serving cell (dB)”. Unlike the NB-IoT UEs, the NR UEs are mobile to anywhere, so it can represent the closest UE’s instant mobility if the serving cell RSRP is compared with the most recent value.

	Intel
	1
	

	ZTE
	1
	The mechanism in current CR is fine.

	Nokia
	2
	LTE mechanism takes into account only the serving cell Srxlev decrease. We think that also Srxlev increase should be accounted.

	Sony
	1
	

	Huawei, HiSilicon


	2
	Agree with Mediatek, updating in this way removes the need for several of the listed conditions for setting the reference. The current eMTC/NB-IoT behavior requires a periodic resetting of the reference, which works OK in a system where most devices are stationary, however the proposed improvement is more responsive and therefore more suitable for a system where most of the UEs are moving at some point in time.

	Samsung
	1
	

	vivo
	1
	Reusing the LTE mechanism is enough.


Summary: 14 companies provided views. About how to set the parameter SrxlevRef:
10 companies prefer to totally reuse LTE mechanism as captured in current running 38.304 CR for power saving (option 1);

4 companies prefer the enhance the LTE mechanism.
· 2 companies of them think SrxlevRef = Highest measured Srxlev value of the serving cell (dB) within TSearchDeltaP, which make the SrxlevRef update procedure simpler.
· 1 company of them thinks SrxlevRef = Latest measured Srxlev value of the serving cell (dB)
· 1 company of them thinks that Srxlev increase should be accounted
Based on the inputs from companies, rapporteur suggests to go for the clear majority.
Proposal 12: The parameter SrxlevRef  is set according to the LTE mechanism as captured in current running 38.304 CR for power saving.
If the answer for the above question (Q11) is option 1, i.e. the mechanism in LTE is totally reused in NR here for measurement relaxation, we should define the detailed value range for the relevant variables. 

TSearchDeltaP
In RAN2#108 meeting, it has agreed that for modifications of low-mobility scenario, TSearchDeltaP less than 5 minutes is configurable in NR. For detailed values of TSearchDeltaP, companies are invited to provide their preference on the following questions.

Q12. What are the detailed values and the granularity for parameter TSearchDeltaP?
· Option 1: Values in number of minutes, e.g. 0.5min, 1 min, 2 min, 3min, 4 min and 5 min;

· Option 2: Values in number of seconds, e.g. 5s, 10s, 20s, 30s, 60s, 120s, 180s, 240s, and 300s;

· Option 3: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	1
	

	Apple
	1
	

	Ericsson
	3
	Not sure if granularity is the most important topic, i.e. the actual range is perhaps more important. 

NR compared to NB-IOT/MTC is a full and highe mobility system, i.e. perhaps the range should be extended to ensure there is no impact on re-selection performance. I find it difficult to judge if 5 min is sufficient in all cases, and I think 5 min also popped out of blue sky in NB-IoT. The max range should probably be in the order of 5 min, but perhaps allow some higher values, e.g. up to 8 or 10 min?

	OPPO
	1
	

	Panasonic
	2
	Better granularity.

	CATT
	Slightly prefer 2
	Based on RAN4 requirements, measurement requirements in RRC_IDLE/RRC_INACTIVE are multiple with DRX cycle. The granularity of DRX cycle is second. Thus, for the granularity of TSearchDeltaP, we slightly prefer the same granularity as DRX cycle.

	LG
	3
	As we mentioned Q11, we think the SrxlevRef value should be updated whenever the new serving cell RSRP is measured. As NR UEs are much mobile compared with NB-IoT/MTC UEs, we don’t think periodic update is needed.

	Intel
	1 or 3
	We are OK with values suggested by option 1, however for option 3, we could also be OK with LTE approach, i.e. setting it to 5min. (as the higher lengths of LTE eDRX cycles are not applicable for NR)

	ZTE
	2
	1. We prefer to use integer to setup TsearchDeltaP.
2. Based on #1, Using second as unit is more accurate and configures more granularities to UE than minute.

	Nokia
	2
	

	Sony
	2
	

	Huawei, HiSilicon
	1
	Order of minutes makes sense, otherwise UE will be too quick to relax. The reason why DRX cycle is considered in NB-IoT and eMTC is due to very long eDRX (i.e. longer than 5 minutes) which we do not have in NR.

	Samsung
	1
	

	vivo
	2
	


Summary: 14 companies provided views. For the values and the granularity for parameter TSearchDeltaP:
5 companies prefer values in number of minutes, e.g. 0.5min, 1 min, 2 min, 3min, 4 min and 5 min (option1);
5 companies prefer values in number of seconds, e.g. 5s, 10s, 20s, 30s, 60s, 120s, 180s, 240s, and 300s (option2)
1 company slightly prefers option 2 to keep the same granularity as DRX cycle. 

2 companies prefer option 3.
1 company prefers to option 1 or option 3.
Since the companies’ views are quite diverse, rapporteur suggests the issue can be discussed during the e-meeting.
Proposal 13: RAN2 have a short discussion on the detailed values and the granularity for parameter TSearchDeltaP:

·  Option 1: Values in number of minutes, e.g. 0.5min, 1 min, 2 min, 3min, 4 min and 5 min;

· Option 2: Values in number of seconds, e.g. 5s, 10s, 20s, 30s, 60s, 120s, 180s, 240s, and 300s.
Q13. Whether the parameter TSearchDeltaP is optional or mandatory if RRM measurement relaxation is supported? If it is optional, whether need to define default value?
· Option 1: TSearchDeltaP is optional, and default value is needed. Please specify what the default value is; 
· Option 2: TSearchDeltaP is optional, and no default value is needed. Please specify what is the UE behavior is this parameter is not configured; 

· Option 3: TSearchDeltaP is mandatory if RRM measurement relaxation is supported. (Note: includes the case that configurations of parameter TSearchDeltaP is used to implicitly indicate the supporting of RRM measurement relaxation.)
· Option 4: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	1
	Default value can be 1 minute.

	Apple
	1
	

	Ericsson
	-
	We think there is a strong focuss on “default”, and we think this is not essential. Typically a default value is well motivated, when there is an obvious value that is configured in many cases. We are not sure if that is the case here. We are not against a definition of default value either. But mot much is lost when there is no “default” value either, i.e. NW always configures a value.  

	OPPO
	1
	

	Panasonic
	1
	We don't have specific preference on the default value, but it would be worth having the default value.

	CATT
	4
	TSearchDeltaP is mandatory present if low mobility criterion for RRM measurement relaxation is configured.

	LG
	1
	If TSearchDeltaP is needed, then we prefer to set the default value 0 so that the UE updates the reference value whenever it measures the new serving RSRP.

	Intel
	1
	

	ZTE
	3
	Different cells may need different TsearchDeltaP. And also, consider we choose implicit indication in Q2, a mandatory TsearchDeltaP is preferable.

	Nokia
	1
	

	Sony
	1 or 3
	

	Huawei, HiSilicon
	
	No strong opinion, just a signaling detail. However it may be easier to make it a mandatory parameter if “stationary” criteria is configured otherwise we have to discuss hat default to choose as there is no obvious natural default value.

	Samsung
	1
	

	vivo
	1 or 3
	If this field is optional, the default value can be 1min. 


Summary: 14 companies provided views. 
8 companies prefer TSearchDeltaP is optional, and default value is needed (option 1);
2 companies are fine with either option 1 or option 3;

1 company prefers TSearchDeltaP is mandatory if RRM measurement relaxation is supported (option 3);

1 company thinks TSearchDeltaP is mandatory present if low mobility criterion for RRM measurement relaxation is configured (option 4); 
1 company thinks default value is not necessary; 

1 company has no strong opinion.

Based on the inputs from companies, rapporteur suggests to go for the clear majority.
Proposal 14: The parameter TSearchDeltaP is optional, and default value is needed and the ddefault value can be 1 minute or 60s.

SSearchDeltaP
In LTE, the values of SSearchDeltaP can be configured to 6, 9, 12, 15 dB. NR will have more use cases or application scenarios than LTE. Hence, the values/value range of SSearchDeltaP may need to be reconsidered.

Q14. What are the detailed values and the granularity for parameter SSearchDeltaP?
· Option 1: Reuse LTE range of values, i.e. 6, 9, 12, 15 dB;

· Option 2: On top of value range in LTE, some new values are added, please specify, if needed;

· Option 3: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	1
	

	Apple
	1
	

	Ericsson
	1
	

	OPPO
	1
	

	Panasonic
	1
	

	CATT
	1
	

	LG
	1
	

	Intel
	1
	

	ZTE
	2
	we dont have strong view on this question. 

In our mind, we may not need values larger than 12dB in NR. So, we prefer to use 3,6,9,12dB for SsearchDeltaP.

	Nokia
	3
	In NR and LTE reference signals are definitely different so maybe RAN4 should consider proper values. 

	Sony
	2
	Agree with ZTE

	Huawei, HiSilicon
	2
	3, 6, 9, 12 – 3dB may be a suitable value in some cells, particularly when configured with shorter TSearchDeltaP

	Samsung
	1
	

	vivo
	1
	


Summary: 14 companies provided views. 
10 companies prefer to reuse LTE range of values, i.e. 6, 9, 12, 15 dB for SSearchDeltaP (option 1);
3 companies think that on top of value range in LTE, some new values are added for configuration of SSearchDeltaP (option 2);

1 company prefers RAN4 to decide the value for SSearchDeltaP;

Based on the inputs from companies, rapporteur suggests to go for the clear majority.
Proposal 15: The value of parameter SSearchDeltaP can reuse the LTE range of values, i.e. 6, 9, 12, 15 dB.
In NR, some special use cases for RRM measurement relaxation have been discussed. For example, for some indoor cells, all UEs are almost stationary. Thus, the parameter SSearchDeltaP can be configured as infinity value so that all the UEs camped on this cell can perform measurement relaxation if the network indicates to support measurement relaxation.

Q15. Whether the infinity value for parameter SSearchDeltaP is needed for some special use cases?
· Option 1: Yes; 

· Option 2: No.

	Company
	Option 
	Comments

	MediaTek
	2
	

	Apple
	1
	

	Ericsson
	2
	If at all, the use case given (permanently stationary UE) should be considered per UE via dedicated signalling, and not common via SI. 

	OPPO
	2
	

	Panasonic
	1
	Network can configure SSearchDeltaP as infinity based on particular use cases. 

	CATT
	2
	If these UEs are almost stationary, the low mobility criterion is always met with appropriate non-infinity value.

	LG
	2
	We don’t see any necessity for the infinity value.

	Intel
	2
	Sharing same view explained by Ericsson.

	ZTE
	2
	Setting SsearchDeltaP to infinite is no good for the service stability. 

	Nokia
	2
	

	Sony
	2
	

	Huawei, HiSilicon
	2
	Stationary  UE will anyway detect the condition.

	Samsung
	2
	It is enough to set a high value for SSearchDeltaP

	vivo
	1
	The infinity value can be configured for some special use cases. 


Summary: 14 companies provided views. 
11 company don’t think infinity value for parameter SSearchDeltaP is needed (option 2).
3 companies think the infinity value for parameter SSearchDeltaP is needed for some special use cases (option 1);
Based on the inputs from companies, rapporteur suggests to go for the clear majority.
Proposal 16: The infinity value for parameter SSearchDeltaP is not needed.
In LTE, this parameter is optional, which is used to indicate the supporting of RRM measurement relaxation.  

Q16. Whether the parameter SSearchDeltaP is optional or mandatory if RRM measurement relaxation is supported? If it is optional, whether need to define to default value?
· Option 1: SSearchDeltaP is optional, and default value is needed. Please specify what the default value is; 
· Option 2: SSearchDeltaP is optional, and no default value is needed. Please specify what is the UE behavior is this parameter is not configured; 

· Option 3: SSearchDeltaP is mandatory if RRM measurement relaxation is supported. (Note: includes the case that configurations of parameter TSearchDeltaP is used to implicitly indicate the supporting of RRM measurement relaxation.)
· Option 4: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	1
	Default value can be 6 dB.

	Apple
	1
	

	Ericsson
	-
	Encoding issue

	OPPO
	1
	

	Panasonic
	1
	We don't have specific preference on the default value, but it would be worth having the default value.

	CATT
	4 
	SSearchDeltaP is mandatory present if low mobility criterion for RRM measurement relaxation is configured.

	LG
	1
	No strong view on the default value – could be RAN4 work?

	Intel
	1
	

	ZTE
	3
	Because we prefer implicit indication in Q2, SsearchDelatP should be mandatory based on our previous answer.

	Nokia
	1
	

	Sony
	1 or 3
	

	Huawei, HiSilicon
	
	It doesn’t matter.

	Samsung
	1
	

	vivo
	1 or 3
	If this field if optional, the default value can be 6dB.


Summary: 14 companies provided views. If RRM measurement relaxation is supported:

8 companies think the parameter SSearchDeltaP is optional and default value is needed (option 1);
1 company thinks the parameter SSearchDeltaP is mandatory if RRM measurement relaxation is supported (option 3);
2 companies are fine with either option 1 or option 3. 

1 company thinks SSearchDeltaP is mandatory present if low mobility criterion for RRM measurement relaxation is configured.

2 companies donot provide clear preferences. 
Based on the inputs from companies, rapporteur suggests to go for the clear majority.
Proposal 17: The parameter SSearchDeltaP is optional and default value can be 6dB.
In LTE, there is one more condition for RRM measurement relaxation: Less than 24 hours have passed since measurements for cell reselection were last performed. Some companies think this condition should be also applicable for NR, and think 24 hours may be suitable for NR, e.g. in [6]. While during discussion, some companies think this condition is not needed for NR or think shorter period should be defined in NR. 

For LTE, this value of 24h was chosen as this measurement relaxation feature targets stationary MTC/NB-IoT devices. However, this would not be applicable for NR, which is for normal UEs. Therefore, new options may be considered for NR to define the time interval since last measurement for cell reselection.

Q17. Whether need to define the time interval for measurement relaxation since last measurement for cell reselection? If it is needed, what value should be defined for NR? 

· Option 1: No need to define this condition; 

· Option 2: Yes, and value in LTE should be reused, i.e. 24 hours; 

· Option 3: Yes, and a new fixed value (e.g. smaller than 24h) should be defined. Please specify; 

· Option 4: Yes, and a new configurable value is defined. Please specify; 

· Option 5: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	2
	Although a NR UE is unlikely to relax its RRM mmeasurement for 24h since most NR UEs are mobile, we can keep it as a kind of error-handling mechanism.

	Apple
	4/5
	It should be designed based on RAN4 discussion. 

	Ericsson
	4
	As Apple indicates, this could be discussed in RAN4. Not sure if they do or will though. The configuration range should obviously be shorter than 24 hours. We do not only see this to ensure that UE detects a NW configuration change (i.e. new cell is switched on), but also as a safety net when the relaxed monitoring criterion does not work or implemented perfectly. In our understanding there is still considerable power saving when the minimum backup period T is in the order of several (10’s) of minutes. 

	OPPO
	2
	

	Panasonic
	2
	Forcing the UE to measure once for every 24 hours might benefit the debugging (if anything goes wrong); it doesn’t consume much UE’s power.

	CATT
	1 or 3
	It depends on the RRM measurement relaxation behavior. If the UE relaxes RRM measurement on neighbor cells with longer measurement cycle, then we don’t need to define the time interval for measurement relaxation since last measurement for cell reselection as the UE anyway perform RRM measurement within a longer measurement cycle. If the low mobility UE stops RRM measurement on neighbor cell, then we need to define a fixed value to ensure the UE to perform RRM measurement on neighbor cells within a certain time. Considering RRM measurement relaxation in NR is also applicable to normal UEs, we prefer to define a value small than 24h, e.g. the current measurement requirements for high priority inter-frequencies in good coverage.

	LG
	1
	24 hours is very long time for NR UE, so this condition is not required.

	Intel
	4
	We are ok that details are discussed by RAN4. From RAN2 side, it could be suggested that this configured value could be defined as (a) a cell-specific value and/or (b) as a value that could vary based on a given condition (such as UE’s beam of operation, UE’s mobility speed, UE’s power class, etc)

	ZTE
	4,5
	 Different UEs may need defferent values of time interval and the difference may be very huge (like cellphone vs meter).
We can send our discussion result to RAN4. And final decision can be made by RAN4.

	Nokia
	4
	

	Sony
	4
	

	Huawei, HiSilicon
	5
	It depends on the relaxation method. If the rate of measurements is reduced, then we do not need this at all. UE will anyway not be completely stopping measurements. 

If we completely stop measurements, then this is required. 

The reason is for a stationary UE to periodically scan for deployment changes, and 24 hours was deemed short enough at least in the LTE case – this is not a RAN4 issue, but does depend on the solution RAN4 decides.

	Samsung
	2
	

	vivo
	We prefer option 1. Option 3 is acceptable
	We first prefer option 1, as there is no need to define any mechanism other than the defined trigger condition. 
If the majority agree to define similar mechanism in LTE, we prefer to have a shorter time interval value than LTE. 24H is applicable for NB-IoT or MTC UEs, but it is not suitable for the traffic in NR. We agree with CATT’s proposal that the current measurement requirements for high priority inter-frequencies in good coverage can be reused here. 


Summary: 14 companies provided views. 
4 companies prefer option 2, i.e. it is needed to needed to define the time interval for measurement relaxation since last measurement for cell reselection, and value in LTE should be reused, i.e. 24 hours;
4 companies prefer option 4, i.e. it is needed to needed to define the time interval for measurement relaxation since last measurement for cell reselection, and a new fixed value (e.g. smaller than 24h) should be defined; 
2 companies prefer option 1, i.e. no need to define the time interval for measurement relaxation since last measurement for cell reselection;
2 companies prefer option 4 or option 5. They think different UEs may need different values of time interval and the difference may be very huge (like cell phone vs meter). And final decision can be made by RAN4;
1 company prefer option 5, whether need to define the time interval for measurement relaxation since last measurement for cell reselection depends on the relaxation method:
· If the rate of measurements is reduced, then we do not need this at all. UE will anyway not be completely stopping measurements. 
· If we completely stop measurements, then this is required;
1 company prefers option1 or option 3, i.e. no need to define such condition or define a fixed value for this condition.
Based on the inputs from companies, rapporteur observed in total 10 companies agreed to define the time interval for measurement relaxation since last measurement for cell reselection. But the diverse part is the value of time interval. Some companies think it should be same as LTE, some think it should be smaller than LTE, some think it should be decided in RAN4. Thus, rapporteur suggests to go for the clear majority to agree this condition first. For the value of the time interval, we can keep it FFS and send it to RAN4. 
Hence, the rapporteur suggests:
Proposal 18: Define the time interval for measurement relaxation since last measurement for cell reselection, the value for the time interval is FFS, and sent it to RAN4. 
2.4 Not-at-cell-edge scenario 

Issue 6. How to define the not-at-cell-edge criterion?

For not-at-cell-edge scenario, RAN2 agreed that the thresholds can be based on RSRP and/or RSRQ and is configurable by the network in RAN2#108 meeting. There was also some discussion on this “and/or” issue, but no consensus achieved. We will discuss this issue as below. There are several cases about the configurations for not-at-cell-edge criterion:

Case 1: NW only configures the RSRP threshold;

Case 2: NW only configures the RSRQ threshold;

Case 3: NW configures both RSRP and RSRQ thresholds.

For case 1 and case 2, UE will RSRP and RSRQ threshold based not-at-cell-edge criterion for measurement relaxation, respectively. For case 3, there are several understanding on the UE behaviour. Companies are invited to provide preference on the UE behaviour on this “and/or” issue. 

Q18. For case 3, network configures both RSRP and RSRQ thresholds for not-at-cell-edge criterion, which one is the expected UE behavior?

· Option 1: UE can perform relaxation only when both RSRP and RSRQ based criteria are met; 

· Option 2: UE can perform relaxation when either RSRP or RSRQ based criterion is met; 

· Option 3: Both option 1 and option 2 are supported and up to network configuration, i.e. network will indicate how to use RSRQ and RSRQ thresholds for not-at-cell-edge criterion;

· Option 4: Up to UE implementation whether option 1 or option 2 is used; 

· Option 5: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	1
	

	Apple
	4/2
	

	Ericsson
	1
	Same approach as with the measurement thresholds, but we should perhaps discuss 0 and infinite values, i.e. enabling/disabling?

	OPPO
	1
	

	Panasonic
	1
	

	CATT
	1
	In the legacy mechanism, both RSRP and RSRQ are considered together when the UE estimates whether intra-frequency or inter-frequency with an equal or lower reselection priority could be not performed. Not at cell edge criterion needs to reuse the same principle.

	LG
	1
	

	Intel
	1 or 3
	

	ZTE
	1
	Similar comment in Q8.
When NW configures thresholds for both RSRP and RSRQ, UE shall switch to relaxed measurement only if it fullfills both of thresholds. If one of the thresholds does not as important as the other one, NW should not configure it to UE.

	Nokia
	1
	The shall respect the configuration as always

	Sony
	1
	

	Huawei, HiSilicon
	1
	No other provided option is reasonable

	Samsung
	1
	

	vivo
	1
	Otherwise, there is no need for network to configure both the thresholds for RSRP and RSRQ. 


Summary: 14 companies provided views. For case 3, when network configures both RSRP and RSRQ thresholds for not-at-cell-edge criterion:
12 companies prefer UE can perform relaxation only when both RSRP and RSRQ based criteria are met (option 1);
1 company prefer either option 1 or 3; 

1 company prefer either option 2 or 4; 

Based on the inputs from companies, rapporteur suggests to go for the clear majority.
Proposal 19: When network configures both RSRP and RSRQ thresholds for not-at-cell-edge criterion, UE can perform relaxation only when both RSRP and RSRQ based criteria are met.
For not-at-cell-edge criterion, it was agreed that meaning serving cell RSRP/RSRQ is above a threshold. In the current running 38.304 CR for power saving, the threshold SsearchThresholdP/SsearchThresholdQ is used to compare with Qrxlevmeas/Qqualmeas, which is measured cell RX level/quality value, i.e. RSRP/RSRQ. While during the discussion, some companies think the threshold should be compared with Srxlev/Squal, which is cell selection RX level value (dB), i.e. Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset )– Pcompensation - Qoffsettemp.

Q19. Whether Srxlev/Squal (Cell selection RX level value (dB)) or Qrxlevmeas/Qqualmeas (measured cell RX level/quality value, i.e. RSRP/RSRQ) should be used to compare with threshold SsearchThresholdP/ SsearchThresholdQ?
· Option 1: Srxlev/Squal (Cell selection RX level value (dB)) is used; 

· Option 2: Qrxlevmeas/Qqualmeas (measured cell RX level/quality value, i.e. RSRP/RSRQ) is used; 

· Option 3: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	1
	

	Apple
	1
	

	Ericsson
	1
	

	OPPO
	1
	

	Panasonic
	1
	

	CATT
	1
	In legacy mechanism, Srxlev and Squal are used to estimate whether the UE could choose not to perform intra-frequency or inter-frequency with an equal or lower reselection priority. Not at cell edge criterion needs to reuse the same principle.

	LG
	1
	

	Intel
	1
	

	ZTE
	1
	

	Nokia
	1
	

	Sony
	1
	

	Huawei, HiSilicon
	1
	

	Samsung
	1
	

	vivo
	1
	


Summary: 14 companies provided views. 
All companies agree Srxlev/Squal (Cell selection RX level value (dB)) is used to compare with threshold SsearchThresholdP/ SsearchThresholdQ (option 1).
Based on the inputs from companies, rapporteur suggests.
Proposal 20: Srxlev/Squal (Cell selection RX level value (dB)) is used to compare with threshold SsearchThresholdP/ SsearchThresholdQ.
The value range of the threshold for the threshold SsearchThresholdP/SsearchThresholdQ is related to the answer to the above question (Q18). Companies are invited to provide their response based on the reply for the above question.

If the answer for the above question (Q18) is option 1, we can reuse the value range of ReselectionThreshold and ReselectionThresholdQ for the threshold SsearchThresholdP/SsearchThresholdQ. If the answer for the above question is option 2, we can reuse the value range of RSRP-Range and RSRQ-Range for the threshold SsearchThresholdP/SsearchThresholdQ.

Q20. What are the detailed values and the granularity for the threshold SsearchThresholdP/ SsearchThresholdQ?
· Option 1: Reuse the value range of ReselectionThreshold/ReselectionThresholdQ or RSRP-Range/RSRQ-Range according to the answer for the above question (Q18); 

· Option 2: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	1
	

	Apple
	1
	

	Ericsson
	1
	

	OPPO
	1
	

	Panasonic
	1
	

	CATT
	1
	

	LG
	1
	

	Intel
	1
	

	ZTE
	1
	

	Nokia
	1
	

	Sony
	1
	

	Huawei, HiSilicon
	1
	

	Samsung
	1
	

	vivo
	1
	


Summary: 14 companies provided views. 
All companies agree the threshold SsearchThresholdP/ SsearchThresholdQ should reuse the value range of ReselectionThreshold/ReselectionThresholdQ or RSRP-Range/RSRQ-Range (option 1).
Based on the inputs from companies, rapporteur suggests:
Proposal 21: The threshold SsearchThresholdP/ SsearchThresholdQ reuse the value range of ReselectionThreshold/ReselectionThresholdQ or RSRP-Range/RSRQ-Range.
Q21. Whether the parameter SsearchThresholdP/SsearchThresholdQ is optional or mandatory if RRM measurement relaxation is supported? If it is optional, whether need to define to default value?
· Option 1: SsearchThresholdP/SsearchThresholdQ is optional, and default value is needed. Please specify what the default value is; 
· Option 2: SsearchThresholdP/SsearchThresholdQ is optional, and no default value is needed. Please specify what is the UE behavior is this parameter is not configured; 

· Option 3: SsearchThresholdP is mandatory if RRM measurement relaxation is supported. (Note: includes the case that configurations of parameter SsearchThresholdP is used to implicitly indicate the supporting of RRM measurement relaxation.)
· Option 4: SsearchThresholdP and SsearchThresholdQ are mandatory if RRM measurement relaxation is supported. (Note: includes the case that configurations of parameter SsearchThresholdP and SsearchThresholdQ are used to implicitly indicate the supporting of RRM measurement relaxation.)
· Option 5: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	3
	

	Apple
	3
	

	Ericsson
	2
	RAN2 agreed:

1. Network can configure the triggering criteria independently (i.e. either cell-edge or low mobility or both) 

So that implies that it is optional without default, when absent it is not used.

	OPPO
	3
	

	Panasonic
	3
	

	CATT
	5
	SsearchThresholdP and SsearchThresholdQ are mandatory if not-at-cell-edge criterion for RRM measurement relaxation is configured

	LG
	3
	

	Intel
	3 or 2
	We are OK with option 3 but understand Ericsson’s concern on previous RAN2 agreement.

	ZTE
	4
	Similar answer in Q8.

When NW configures both thresholds, UE shall switch to relaxed measurement only if it fullfills both of thresholds. If one of the thresholds does not as important as the other one, NW should not configure it to UE.

	Nokia
	3
	

	Sony
	3 or 2
	Agree with Intel

	Huawei, HiSilicon
	2/5
	Agree with Ericsson and CATT. The options as written are a bit unclear, but our understanding is simply that the criteria is enabled when the IE is present, otherwise it is not enabled (And this is independent of the stationary criteria enable/disable)

	Samsung
	4
	We think both RSRP and RSRQ should be good to relax measurement.

	vivo
	3 or 2
	


Summary: 14 companies provided views. 
6 companies prefer option 3, i.e. SsearchThresholdP is mandatory if RRM measurement relaxation is supported;
3 companies prefer option 2 or option 3, i.e. either SsearchThresholdP/SsearchThresholdQ is optional, or SsearchThresholdP is mandatory if RRM measurement relaxation is supported;
2 companies prefer option 4, i.e. SsearchThresholdP and SsearchThresholdQ are mandatory if RRM measurement relaxation is supported;
1 company prefers option 5, i.e. SsearchThresholdP and SsearchThresholdQ are mandatory if not-at-cell-edge criterion for RRM measurement relaxation is configured.

1 company prefers option 2 or 5, i.e. i.e. either SsearchThresholdP/SsearchThresholdQ is optional, or SsearchThresholdP and SsearchThresholdQ are mandatory if not-at-cell-edge criterion for RRM measurement relaxation is configured.;
1 company prefers option 2, i.e. SsearchThresholdP/SsearchThresholdQ is optional, and no default value is needed;
Companies’ views are quite diverse on this issue. If we agreed that there is no explicit indication for RRM measurement relaxation in Q2, network can broadcast corresponding parameters of relaxation trigger criteria to implicitly enable RRM measurement relaxation feature. Thus, rapporteur think if Proposal 2 is agreeable, this issue can be naturally solved, i.e. network can optionally provide SsearchThresholdP/SsearchThresholdQ is optional to indicate whether not-at-cell-edge criterion for RRM measurement relaxation is configured. Otherwise, we can further discuss whether this parameter(s) are optional or mandatory.
Hence, the rapporteur suggests to keep this issue open by now:
Proposal 22: Whether the parameter SsearchThresholdP/SsearchThresholdQ is optional or mandatory if RRM measurement relaxation is supported can be discussed during the meeting after the decision on Proposal 2.
2.5 RRM measurement relaxation

Issue 7. How to perform RRM measurement relaxation?

In WID scope [16], one of the objective for RRM measurement relaxation is to specify RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing the number of cells/carriers to be measured [RAN4/RAN2]. The leading WG of this objective is RAN4, while some companies think how to perform RRM measurement relaxation can be also discussed or even decided in RAN2. 

Q22. Whether how to perform RRM measurement relaxation should be discussed or discussed/decided or captured in RAN2?

· Option 1: Yes, please specify why and which part should be discussed or discussed/decided or captured in RAN2; 

· Option 2: No, please specify why;

· Option 3: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	1
	Measurement rule (e.g., relaxed monitoring in LTE) is defined in RAN2. Even for relaxation in time, frequency, etc., RAN2 can decide which way to go, and let RAN4 decide the details (e.g., 2x or 4x measurement interval).

	Apple
	2
	It’s in RAN4 scope.  

	Ericsson
	3
	As Mediatek indicated measurement rules are within RAN2 scope, i.e. if they fit there RAN2 can discuss. 

In our view the impact on RAN4 should be limited. 

· RAN4 agreed in WF (R4-1915946): 
Applicable RRM relaxation methods
Scenarios #1
FFS: Option 1 and/or 2

Scenarios #2
FFS: Option 1 and/or 2

Scenarios #3
Option 2
· Scenarios:
· #1: Low mobility scenario
· #2: Not in cell-edge scenario 
· #3: Low-mobility + Not in cell-edge scenario
· RRM measurement relaxation method:
· Option 1: Allow RRM measurements with longer intervals 
· Option 2: UE is not required to meet the intra-frequency and inter-frequency neighbor cell measurement requirements
· NOTE: Selection of option 1 or option 2 will depend on the details of the criteria as developed by RAN2.

	OPPO
	2
	Prefer to let RAN4 to decide.

	Panasonic
	3
	Discussion in RAN2 is okay if time allows. But the outcome of RAN2 discussion is just for RAN4’s information. The final decision and details on how to relax the measurement are still up to RAN4. 

	CATT
	2
	RAN2 discuss and decide the criteria. RAN4 decide how to relax RRM measurements.

	LG
	1
	We have similar understanding with MediaTek. Measurement relaxation criteria and determining which frequencies to perform the measurement relaxation is RAN2 scope. For those frequencies, how to perform measurement relaxation is RAN4 scope, based on the RAN4’s WF shared by Ericsson.

	Intel
	2
	Prefer leaving these details up to RAN4

	ZTE
	2 with modification
	In our point of view, detail relaxation behaviour can be up to RAN4. We can give assistance to RAN4 when they need.

	Nokia
	2
	Prefer leaving these details up to RAN4

	Sony
	2
	Leave it to RAN4

	Huawei, HiSilicon
	2
	The reduction of the rate of measurements  is RAN4 business and they are currently deciding how to relax

If we have stopping of measurements under any combination of conditions this falls into RAN2 scope, as this type of rule is always defined in xx.304 where xx = 25, 36, 38.

	Samsung
	2
	RAN2 can discuss when to perform RRM measurement relaxation, but how to do this is up to RAN4. 

	vivo
	2
	We agree that RAN2 should discuss and decide the criteria for relaxation, while RAN4 should decide how to relax RRM measurements.


Summary: 14 companies provided views. 
10 companies think how to perform RRM measurement relaxation should not be discussed or discussed/decided or captured in RAN2 (option 2);
2 companies think how to perform RRM measurement relaxation should be discussed or discussed/decided or captured in RAN2 (option 1). They think measurement rule (e.g., relaxed monitoring in LTE) is defined in RAN2. Even for relaxation in time, frequency, etc., RAN2 can decide which way to go, and let RAN4 decide the details;
1 company thinks discussion in RAN2 is okay if time allows; 

1 company indicates the impact on RAN4 should be limited.
Based on the inputs from companies, rapporteur suggests to go for the clear majority.
Proposal 23: How to perform RRM measurement relaxation should be discussed/decided in RAN4.
If it was agreed how to perform RRM measurement relaxation should be discussed in RAN2, we can discuss (part of-) three dimensions of measurement relaxation, i.e. time domain relaxation, reducing number of cells and reduce number of frequencies. 

Q23. If the answer for the above question (Q22) is option 1, companies are invited to provide their view on how to perform measurement relaxation, how does the network enable and configure (part of-) three dimensions of measurement relaxation, etc.

	Company
	Comments

	MediaTek
	· For low-mobility UEs, UE may skip measurements on neighbor cells (i.e., LTE mechanism);

· For UEs not at cell edge, time-domain measurement relaxation (i.e., measurement with longer interval) can be done;

· For low-mobility UEs not at cell edge, UE may skip measurements on neighbor cells.

	Panasonic
	If the ‘AND’ case of the two criteria (i.e., low-mobility and not-at-cell-edge) can be confirmed in RAN2, RAN2 may need to inform and highlight this case to RAN4. So RAN4 might be more motivated to consider how to deal with this ‘AND’ case differently (e.g., to allow more aggressive relaxation for the ‘AND’ case).

	
	

	
	

	
	

	
	


Summary: 2 companies provided views. 
1 company thinks:

· For low-mobility UEs, UE may skip measurements on neighbor cells (i.e., LTE mechanism);

· For UEs not at cell edge, time-domain measurement relaxation (i.e., measurement with longer interval) can be done;
· For low-mobility UEs not at cell edge, UE may skip measurements on neighbor cells.

1 company thinks: If the ‘AND’ case of the two criteria (i.e., low-mobility and not-at-cell-edge) can be confirmed in RAN2, RAN2 may need to inform and highlight this case to RAN4. So RAN4 might be more motivated to consider how to deal with this ‘AND’ case differently.
Rapporteur suggests no proposal for this issue. 
2.6 Other issues 

Issue 8. Impact on early measurements

In R16 DC and CA enhancements work item, RAN2 is discussing about early measurement reporting for the purpose of fast CA/DC setup. When UE receives early measurement configuration via RRCRelease message of new SIB, the UE performs measurement on the frequencies while in RRC_IDLE/_INACTIVE. After state transition to RRC_CONNECTED, UE may report the measurement results to the network upon receiving request from the network. The early measurement target frequency list may be included in the early measurement configuration and it is separate from the neighbour cell measurement frequency list [15].

Q24. Is UE permitted to perform measurement relaxation on a given frequency when the UE is configured to perform early measurement for fast CA/DC setup on that frequency?
· Option 1: Yes, no special consideration for early measurement frequency;

· Option 2: No, do not relax measurement on a frequency where UE is configured to perform early measurement. Please specify the details; 

· Option 3: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	2
	

	Apple
	1
	Early measurement is for fast DC/CA setup purpose. If the measurement relaxation is only applicable for the camping cell selection/reselection but not on the potential SCell/SCC, UE power cannot be saved in case of the early measurement is configured. 

	Ericsson
	2,3
	FYI: RAN4 agreed in WF (R4-1915946): 

· RRM measurement relaxation by reducing the number of frequency layer to be measured is FFS
In RAN2 it was proposed (R2-1915819): 

Proposal: UE does not perform measurement relaxation on a given frequency when the UE is configured to perform early measurement for fast CA/DC setup on that frequency and validity timer (i.e. T331 in LTE) is running.

	OPPO
	1
	

	Panasonic
	2
	If a UE is configured to perform early measurement, maybe other aspects are much more important than UE power saving. 

	CATT
	3 Up to UE implementation
	According to the running CR 38.304, the UE may choose to perform relaxed measurements if RRM measurement relaxation criterion is met. It is not mandatory. Thus, it is up to UE implementation whether to relax RRM measurement for fast CA/DC setup. If the UE wants to achieve fast CA/DC setup, it will not relax RRM measurement for early measurement reporting. Otherwise, it can relax RRM measurement for power saving.

	LG
	2
	As the purpose of early measurement reporting is fast CA/DC setup, to guarantee the accuracy, RAN4 made following WF(R4-1915946) that UE is not allowed to relax the measurement if the UE is configured with early measurement and T331 timer is running.

 We think that the UE shall not perform measurement relaxation on a frequency if the frequency is configured for the early measurements. For the frequencies not configured for the early measurements, the UE is allowed to perform measurement relaxation if the relaxation criteria is satisfied.

	Intel
	2
	Early measurements are meant to keep track of potential SCells and are protected by a validity timer, therefore power consumption impact is already limited. In addition, the rules defined to trigger relaxation of measurement (i.e. when mobility is not expected) may not be applicable for early measurement (that target fast CA/DC setup).

	ZTE
	2
	The objective in WID mentioned that “Specify network-configured mechanism to relax intra and inter-frequency RRM measurement for neighbour cells for RRC_IDLE/INACTIVE with minimal mobility performance impacts [RAN2, RAN4]”

In our mind, relaxed measurement should minimize the negative influence of the UE mobility performance. The specific frequencies can be relaxed after the completion of early measurements.

	Nokia
	1
	No need to define anything for this case. 

	Sony
	1
	

	Huawei, HiSilicon
	2
	

	Huawei, HiSilicon
	FFS
	Based on the diverse views in this document it seems too early to say whether we should ask RAN4 something more or not. However we are aware that RAN4 do have an ongoing discussion so we should probably wait for that to conclude.

	Samsung
	2
	We think relaxation for early measurement may delay DC/CA substantially.

	vivo
	1
	First, we agree that the measurement relaxation should not effect on the early measurement results. 

1. For the approach of frequency number reduction, I suppose the solution on the table may be that some of the carrier measurement can be reduced if multiple intra-band frequencies are co-site deployed, where similar propagation condition can be assumed. In this way, the operator wants to reduce the measured carriers based on the real deployment. In our understanding, the early measurement target frequency can also have the corresponding measurement results. 

2. For the measurement period extension, our understanding is that all frequency or cells measured by the UE whose measurement results can fulfil the criteria we defined. Currently, we only determine the measurement relaxation based on the measurements of serving cell. 

Besides, we also have corresponding evaluation on the measurement accuracy in both idle/connected mode for this relaxation. We found that there is almost little change on the accuracy for the relaxation. Maybe the only impact is the latency of obtaining latest measurement results.


Summary: 14 companies provided views. 
7 companies think UE is not permitted to perform measurement relaxation on a given frequency when the UE is configured to perform early measurement for fast CA/DC setup on that frequency (option 2);
5 companies think UE is permitted to perform measurement relaxation on a given frequency when the UE is configured to perform early measurement for fast CA/DC setup on that frequency (option 1);
1 company proposes UE does not perform measurement relaxation on a given frequency when the UE is configured to perform early measurement for fast CA/DC setup on that frequency and validity timer (i.e. T331 in LTE) is running;
1 company prefers to leave to UE implementation. 
Based on the inputs from companies, companies’ views are a little diverse, rapporteur suggests: 
Proposal 24: Whether UE is permitted to perform measurement relaxation on a given frequency when the UE is configured to perform early measurement for fast CA/DC setup on that frequency can be discussed during the e-meeting.
Issue 9. Coordination with RAN4

Once we have the conclusion on the above questions, we should inform RAN4 to instruct them how to trigger the RRM measurement relaxation, and ask them to further discuss and make decision on how to perform relaxation, if we agreed this should be discussed and decided in RAN4. Thus, an LS should be sent to RAN4.

Q25. Whether an LS should be sent to RAN4 on the RRM measurement relaxation?
· Option 1: Yes, why;  

· Option 2: No, why; 

· Option 3: Others, please specify.

	Company
	Option 
	Comments

	MediaTek
	1
	RAN2 should decide how to relax RRM measurements; see Q22.

	Apple
	1
	

	Ericsson
	3
	RAN2 can and should only agree on the measurement rules. But option 2 is already agree in WF in RAN4.

	OPPO
	
	No strong view, maybe we can wait until RAN4 has some progress

	Panasonic
	1
	Please see Q22 and Q23.

	CATT
	FFS
	RAN4 should be aware of the progress on RRM measurement relaxation to make further progress on the topic. But if we end-up with questions to RAN4, e.g. as a follow-up of the discussion on the highPriorityMeasRelax parameter, then we should send an LS.

	LG
	1
	As discussed in Q22, after RAN2’s discussion about when/which to perform measurement relaxation, RAN4 will discuss how to do it. RAN4 has further discussion time. 

	Intel
	1
	To inform RAN4 on the RAN2 progress taken based on the outcome of this email discussion e.g. including expected items to be addressed by RAN4.

	ZTE
	1
	Yes, we prefer to send our discussion result to RAN4 so that they can take it in to consideration.

	Nokia
	2
	LS can be discussed later when there are more agreements. 

	Sony
	
	No strong view and RAN4 may refer to RAN2 agreements

	Samsung
	1
	RAN4 should follow RAN2’s discussion, and then determine how to perform RRM measurement relaxation.

	vivo
	1
	LS should be send to RAN4 based on our conclusion. 


Summary: 13 companies provided views. 
8 companies think an LS should be sent to RAN4 on the RRM measurement relaxation (option 1);
3 companies have no strong view on this issue;
1 company thinks an LS can be discussed later when there are more agreements (option 2);
1 company thinks RAN2 can and should only agree on the measurement rules.
Based on the inputs from companies, rapporteur suggests to go for the majority.
Proposal 25: An LS is sent to RAN4 on RAN2 conclusions for the RRM measurement relaxation.
Issue 10. Other issues to be added for discussion

Q26. Any other issues that should be discussed in this email discussion? Please kindly specify, if any.
	Company
	Comments

	LG
	We could consider informing the network that the UE has performed measurement relaxation when the UE access to the network. If the network is aware that the UE has performed measurement relaxation until access, the network may provide the measurement configuration with relaxed parameters. After that, if such as Event A2/A4 is triggered, then the network will provide appropriate measurement configuration.

Based on RAN4’s WF (R4-1915946), especially both two conditions are satisfied, the UE may not perform measurement on the neighbour cells. If the UE accesses to the network, the network does not know about the UE’s previous state, so the network may provide normal measurement configuration. Even though the UE had performed full-power saving measurement in idle/inactive state, the UE starts to perform normal measurements. (S-Measure could work, but it may not work if the measurement relaxation was triggered by low-mobility). Moreover, the network still may not know the UE’s condition, the UE may continue the unnecessary measurements.

.. The indication may be via RRCSetupComplete/RRCResumeComplete.



	Huawei, HiSilicon
	We need to discuss what the expected behaviour is for high/equal/low priority carriers and how this relates to the relaxation rules and methods – based on the email exchange this is apparently not clear and there are different understandings.

	Samsung
	In the current 38.304 running CR, for higher priority frequency, when 1) highPriorityMeasRelax is configured with true (or present) and 2) low-mobility and/or not-cell-edge criteria is fulfilled, UE chooses to perform relaxed measurement. For higher priority frequency, we can discuss the case when 1) highPriorityMeasRelax is configured with true (or present), 2) low-mobility and/or not-cell-edge criteria is fulfilled, and 3) (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ). There can be two possible options we can discuss for this case. 1) the UE performs the relaxed RRM measurement, or 2) the UE does not perform RRM measurement. 

	
	

	
	


3 Summary and Proposals

This contribution summarizes the email discussion 108#79 and achieves the following proposals. 
According to the guidance from chair, rapporteur suggests to group the proposals as:

Proposals where consensus exists/almost exists:

Proposal 1: The terminology of relaxed measurement (i.e. option 2) is used for RRM measurement relaxation in NR.
Proposal 2: The network broadcasts corresponding parameters of relaxation trigger criteria to implicitly enable RRM measurement relaxation feature. 
Proposal 4: The IE highPriorityMeasRelax is defined as an optional IE with the value of “ENUMERATED {true}”.
Proposal 5: FFS on whether this indication is associated with the trigger criteria for measurement relaxation and how RAN4 will make use of it.
Proposal 6: A single indication (i.e. highPriorityMeasRelax) is applied to all high priority frequencies. 

Proposal 11: If the answer for the above question (Q8) is Option 1 or Option 3, whether the RRM measurement relaxation behaviours when one criterion is fulfilled are the same as or different from the behaviour when two criteria are fulfilled is totally up to RAN4 discussion and decision.

Proposal 15: The value of parameter SSearchDeltaP can reuse the LTE range of values, i.e. 6, 9, 12, 15 dB.
Proposal 16: The infinity value for parameter SSearchDeltaP is not needed.
Proposal 17: The parameter SSearchDeltaP is optional and default value can be 6dB.
Proposal 19: When network configures both RSRP and RSRQ thresholds for not-at-cell-edge criterion, UE can perform relaxation only when both RSRP and RSRQ based criteria are met.
Proposal 20: Srxlev/Squal (Cell selection RX level value (dB)) is used to compare with threshold SsearchThresholdP/ SsearchThresholdQ.
Proposal 21: The threshold SsearchThresholdP/ SsearchThresholdQ reuse the value range of ReselectionThreshold/ReselectionThresholdQ or RSRP-Range/RSRQ-Range.
Proposal 23: How to perform RRM measurement relaxation should be discussed/decided in RAN4.
Proposals where consensus almost exists (may need discussion):
Proposal 3: Per-frequency indication should be supported for RRM measurement relaxation. FFS on per-FR or per-frequency.
Proposal 7: If the indication highPriorityMeasRelax is optional and when it is not present, the legacy behaviour should be followed, i.e. no measurement relaxation is performed on the high priority frequency. 
Proposal 8: For case 1/2, when the UE meets the configured criteria (i.e. either low mobility or not-at-cell-edge criterion is configured), how the UE performs RRM measurement relaxation is up to RAN4 discussion and decision.
Proposal 9: For case 3, network configures the parameters of both low mobility and not-at-cell-edge criteria. UE can perform measurement relaxation according one of the following options, which is indicated by the network: 
· Option a: UE uses both low mobility criterion and not-at-cell-edge criteria, i.e. UE can perform relaxation only when both criteria are fulfilled. And detailed relaxation behavior is up to RAN4 discussion and decision;

· Option b: UE uses either low mobility criterion or not-at cell-edge criterion, i.e. UE can perform relaxation when either low mobility or not-at-cell-edge criterion is fulfilled. And detailed relaxation behaviours are same as case 1 and case 2 respectively;

Proposal 10: If proposal 9 is agreeable, this indication is mandatory if network configures the parameters of both low mobility and not-at-cell-edge (i.e. case 3).

Proposal 12: The parameter SrxlevRef  is set according to the LTE mechanism as captured in current running 38.304 CR for power saving.
Proposal 14: The parameter TSearchDeltaP is optional, and default value is needed and the ddefault value can be 1 minute or 60s.

Proposal 18: Define the time interval for measurement relaxation since last measurement for cell reselection, the value for the time interval is FFS, and sent it to RAN4. 
Proposal 22: Whether the parameter SsearchThresholdP/SsearchThresholdQ is optional or mandatory if RRM measurement relaxation is supported can be discussed during the meeting after the decision on Proposal 2.
Proposal 25: An LS is sent to RAN4 on RAN2 conclusions for the RRM measurement relaxation.
Proposals where no consensus exists:

Proposal 13: RAN2 have a short discussion on the detailed values and the granularity for parameter TSearchDeltaP:

·  Option 1: Values in number of minutes, e.g. 0.5min, 1 min, 2 min, 3min, 4 min and 5 min;

· Option 2: Values in number of seconds, e.g. 5s, 10s, 20s, 30s, 60s, 120s, 180s, 240s, and 300s.
Proposal 24: Whether UE is permitted to perform measurement relaxation on a given frequency when the UE is configured to perform early measurement for fast CA/DC setup on that frequency can be discussed during the e-meeting. 
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