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1. Introduction
This document is to report the outcome of the following email discussion at RAN2#116-e Meeting:
[AT116-e][111][RedCap] RRM relaxation (Qualcomm)
Initial scope: Continue the discussion on remaining aspects of RRM relaxation
Initial intended outcome: Summary of the offline discussion with e.g.:
· List of proposals for agreement (if any)
· List of proposals that require online discussions
· List of proposals that should not be pursued (if any)
Initial deadline (for companies' feedback): Friday 2021-11-05 0900 UTC
Initial deadline (for rapporteur's summary in R2-2111345): Friday 2021-11-05 1800 UTC
Proposals marked "for agreement" in R2-2111345 not challenged until Monday 2021-11-08 1000 UTC will be declared as agreed via email by the session chair (for the rest the discussion will further continue offline until the CB session in Week2).

Note:
This offline discussion is based on proposals from a set of contributions (listed in the References section) selected by the session chair. If there is a topic that you think is important but is not included in this document, you may suggest it in Section 6 “Any other issues to discuss”.
2. Contact Information
	Company
	Contact: Name (E-mail)

	OPPO
	Haitao Li (lihaitao@oppo.com)

	ZTE
	LiuJing (liu.jing30@zte.com.cn)

	Apple
	Naveen Palle (naveen.palle@apple.com)

	Ericsson
	Mattias (mattias.a.bergstrom@ericsson.com)

	MediaTek
	Pradeep Jose (pradeep[dot]jose[at]mediatek[dot]com)

	Nokia
	Jussi Koskinen (jussi-pekka.koskinen@nokia.com)

	Qualcomm
	linhaihe@qti.qualcomm.com

	Futurewei
	Yunsong Yang (yyang1@futurewei.com)

	Intel
	Yi. Guo (yi.guo@intel.com)

	Huawei, HiSilicon
	Yiru Kuang (kuangyiru@huawei.com)

	Sharp
	LIU Lei (lei.liu@cn.sharp-world.com)

	Xiaomi
	Rao (shirao@xiaomi.com)

	LG
	Oanyong Lee (aidoy.lee@lge.com)

	Sequans
	Noam Cayron (noam.cayron@sequans.com)

	DENSO
	Haruhiko Sogabe (haruhiko.sogabe.j4r@jp.denso.com)

	Samsung
	Seungbeom Jeong (s90.jeong@samsung.com)

	CATT
	Pierre Bertrand (pierrebertrand@catt.cn)

	Spreadtrum
	Lifeng Han (Lifeng.Han@unisoc.com)

	Fraunhofer
	Gustavo Wagner Oliveira da Costa (gustavo.wagner.oliveira.da.costa@iis.fraunhofer.de)

	Thales
	Volker.breuer@thalesgroup.com

	vivo
	Chenli5g@vivo.com



3. Discussion
3.1 Issues related to configuration
RAN2 have agreed to introduce both stationarity criterion and not-at-cell-edge (NACE) criterion for R17 RRM relaxation. While the stationarity criterion is mandatory if any R17 RRM relaxation is configured, the R17 NACE criterion is optional and has to be jointly configured with the stationary criterion. 
Based on the above agreements, it is reasonable to assume that UE should not be allowed to relax its RRM measurements if both stationarity criterion and R17 NACE criterion are configured but UE meets only the R17 NACE criterion [4]. The rapporteur would like to confirm whether this is indeed a common understanding among companies.
Q1: Do you agree that UE is not allowed to relax its RRM measurements if both stationarity criterion and R17 NACE criterion are configured but UE meets only the R17 NACE criterion?
	Company
	Yes/No
	Comments

	OPPO
	Yes
	

	ZTE
	Yes
	R17 RRM relaxation requires UE to at least fullfil the stationarity criterion.

	Apple
	Yes
	

	Ericsson
	Yes
	

	MediaTek
	Yes
	

	Nokia
	Yes
	

	Qualcomm
	Yes
	

	Futurewei
	Yes
	R17 NACE criterion is intended for a stationary UE. For a moving UE, R16 NACE criterion with tighter thresholds can be configured.

	Intel
	Yes
	

	Huawei, HiSilicon
	Yes
	NACE criterion is addition on top of stationarity criterion, stationarity criterion should always be fulfilled for RRM measurement in RRC_idle/inactive state.

	Sharp
	Yes
	

	Xiaomi
	Yes
	Rel-17 RRM relaxation is to mainly focus on UE mobility.

	LG
	Yes
	We agree that the UE should be stationary to perform R17 RRM relaxation.

	Sequans
	Yes
	

	DENSO
	Yes
	We do not anticipate any use of R17 NACE other than the stationary criterion support.

	Samsung
	Yes
	

	CATT
	Yes
	

	Spreadtrum
	Yes
	

	Fraunhofer
	Yes
	Since NACE will not be introduced for RRC_CONNECTED, it should be made clear this refers to idle/inactive.

	Thales
	Yes
	



Summary:
All 20 companies which have replied agree that UE is not allowed to relax its RRM measurements if both stationarity criterion and R17 NACE criterion are configured but UE meets only the R17 NACE criterion. The rapporteur hence propose that 
Proposal 1. (20/20) UE is not allowed to relax its RRM measurements if both stationarity criterion and R17 not-at-cell-edge criterion are configured but UE meets only the R17 not-at-cell-edge criterion.

When both stationary criterion and R17 NACE criterion are configured, there are two possible scenarios for UE to evaluate whether it may perform relaxation: 
· Case 1: Both stationary criterion and R17 NACE criterion are configured, and UE meets both criteria; 
· Case 2: Both stationary criterion and R17 NACE criterion are configured, and UE meets only the stationary criterion.
In Case 1, it is clear that UE may apply or request RRM relaxations, as have been agreed. On the other hand, it is not clear whether UE may apply or request RRM relaxations or not in Case 2. 
In [2] and [4], it is proposed that a new indication (e.g. combineRelaxedMeasCondition-r17) can be introduced to control whether UE is allowed to perform RRM relaxation in Case 2. On the other hand, it is argued in [3] that there is no need to introduce such an indication. You may respective arguments in those two contributions.
Q2: Do you think it is necessary to introduce a new indication (e.g. combineRelaxedMeasCondition-r17) to control whether UE is allowed to perform RRM relaxation when both stationary criterion and R17 NACE criterion are configured but only the stationary criterion is met?
	Company
	Yes/No
	Comments

	OPPO
	Yes
	This is similar to Rel-16 RRM relaxation and we think we could follow the same way as that in Rel-16 RRM relaxation, i.e., when both Rel-17 stationary criterion and Rel-17 not -cell-edge criterion are configured, whether UE is allowed to relax neighour cell measurement requirements if only Rel-17 stationary criterion is fulfilled is configurable by network. We think it is more flexible. In this way, in the case both Rel-17 stationary criterion and Rel-17 not -cell-edge criterion are configured and combineRelaxedMeasCondition-r17 is not configured, stationary UEs may also benefit from RRM relaxation.

	ZTE
	Yes
	We prefer to support this flexibility. 

	Apple
	Yes
	

	MediaTek
	Depends on RAN4
	When stationary and NACE conditions are both configured, a combine flag is only useful if RAN4 agree that RRM relaxation level is different for the two cases below:
Case 1: only stationary criteria is fulfilled
Case 2: both stationary and NACE criteria are fulfilled

	Nokia
	No
	If both stationary criterion and R17 NACE criterion are configured then both criterias needs to be met in order that relaxation is allowed. NW can configure only stationary criterion and this seems sufficient and we see no benefit for introducing combineRelaxedMeasCondition-r17. 

	Qualcomm
	Yes
	Agree with OPPO

	Futurewei
	-
	The answer depends on whether the UE can do more relaxation when both are fulfilled than when only the stionarrity criterion is fulfilled. Need RAN4 inputs on this.

	Intel
	No
	Agree with Nokia.  

	Huawei,HiSilicon
	Yes
	Similar as Rel-16.

	Sharp
	Yes
	Depends on whether the relaxation method is different from the one when both criteria are met.

	Xiaomi
	Yes, but
	We agree to introduce such a indication as similar as Rel-16. 
But some details should be clarified that in Rel-16, if combineRelaxedMeasCondition is not configured, UE can perform either low mobility criterion or not-at-cell-edge criterion. For combineRelaxedMeasCondition-r17, if not configured, we only can perform stationary criterion. Therefore the description for this indication is different.

	LG
	No
	We do not think the combination indication is needed. We think the UE can perform RRM relaxation if all the configured conditions are met.

	Sequans
	Yes
	Prefer the flexibility and similarity to R16 (assuming RAN4 can define different relaxations)

	DENSO
	Yes
	If the same method as Rel-16 RRM relaxation is followed, it could be possible to cover both the case where only the stationary is satisfied and the case where both the stationary and NACE are satisfied.

	Samsung
	No
	What we understand about this new indication,
1) When this new indication is set, UE performs RRM relaxation only when both stationary and NACE criteria are fulfilled. 
2) Otherwise (i.e., When this new indication is unset), UE performs RRM relaxation when stationary criterion is fulfilled.
In case 2), we "assume" to use the same RRM measurement method no matter whether NACE criteria fulfilled or not. Under this assumption, this new indication is not needed, since NW is able to configure both cases without this indication (i.e., For case 1 NW can configure both criteria, and for case 2 NW can configure only stationary criterion). 
However, as mentioned by MediaTek, we are fine to ask RAN4 whether this assumption is valid.

	CATT
	Depends on RAN4
	We agree with MediaTek. As a recall, in RAN2#113bis-e, RAN2 Vice-Chair captured the following note regarding the agreement for supporting of not-at-cell-edge criterion on top of stationary criterion: 
Vice-Chair observes that there is a general understanding that, if RAN4 will decide not to specify a different R17 relaxation mechanism based on the combined criterion (R17 stationarity criterion/criteria together with a not-at-cell-edge criterion), depending on whether not-at-cell-edge criterion is met or not, RAN2 will have to reconsider this agreement.

	Spreadtrum
	Yes
	It is flexible, but depends on RAN4.

	Fraunhofer
	Yes
	Not strictly necessary, but it is useful to have the flexibility.

	Thales
	No
	Agree with Nokia


Summary:
Among 19 companies replied, 11 companies agree that an indication similar to the one used in R16 RRM relaxation can be introduced for R17 and it offers more flexibility in the configuration of relaxation criteria. 5 companies disagree, arguing that R17 relaxation criteria is different because NACE criterion cannot be used independently from R17 stationary criteria. 3 companies think such an indication is useful only if RAN4 agree that RRM relaxation level is different for the two cases. 
With the majority support for introducing the indication, the rapporteur suggests that we can consider supporting it. However, the rapporteur agrees with those 3 companies that this issue does depend on RAN4 input. Therefore, we may make it a working assumption, conditional upon confirmation from RAN4. 
Proposal 2.  (11/19) (working assumption) RAN2 consider introducing an indication similar to combineRelaxedMeasCondition-r16, if RAN4 confirm that RRM relaxation level can be different depend on whether only stationary criterion or both criteria are met. 

3.2 Issues related to signaling 
At RAN2#115-e, RAN2 agreed that 
Agreements via email - from offline 110:
1. Do not introduce beam change based criterion in Rel-17.
2. The network provides the configuration of stationarity criterion to the UE via dedicated signalling (e.g. RRCReconfiguration message) in RRC_CONNECTED.
A remaining issue is whether relaxation criteria can be configured by broadcast, in addition to dedicated signaling. In [3], it is argued that configuration by broadcast (e.g. in system information) should be supported as well. Whereas [4] and [5] argue that relaxation criteria can be configured by only dedicated signaling.   
Q3: Which of the following two options for configuring relaxation criteria in RRC Connected do you support?
· Option 1: Relaxation criteria are configured by only dedicated signaling; 
· Option 2: Relaxation criteria can be configured by either dedicated signaling or broadcast.
	Company
	Option 1/2
	Comments

	OPPO
	Option 1
	We think dedicated signalling is sufficient for RRC connected mode, which is similar to the current RRC connected mode measurement configuration 

	ZTE
	Option 1
	We think using dedicated signalling is sufficient.
We understand companies who support Option 2 want to reduce the signalling overhead of dedicated RRC, and they think a common configuration can be reused for both IDLE/INACTIVE and CONNECTED UEs. However, only two parameters are introduced in dedicated RRC, so the overhead is negligible. 
On the other, most likely network will configure different thresholds for RRC_CONNECTED UEs, because of the concern of handover performance impact.

	Apple
	Op1 is ok
	

	MediaTek
	Option 1
	

	Nokia 
	Option 1
	

	Qualcomm
	No strong view
	We can follow the majority

	Futurewei
	Option 1
	The dedicated signaling can be as simple as one flag bit plus an optional IE. The flag bit indicates whether the relaxation criteria for RRC_CONNECTED for that UE are exactly same as the broadcasted relaxation criteria for RRC_IDLE/RRC_INACTIVE or not. If the flag bit is true, the optional IE is not included in the dedicated signaling and the UE copies the broadcasted relaxation criteria for RRC_IDLE/RRC_INACTIVE and uses them for RRC_CONNECTED; if false, the optional IE is included in the dedicated signaling to provide the relaxation criteria for RRC_CONNECTED for that UE. The NW can set the flag bit differently for different UEs.

	Intel
	Option 1
	RAN2 already agreed “Do not introduce nor reuse not-at-cell-edge threshold for R17 RRC_CONNECTED UEs.”. Therefore the handling on RRM_Relaxation criterion is already different for RRC_IDLE and RRC_CONNECTED RedCap UEs. We have to define how to handle the criterion defined in broadcast signalling for RRC_CONNECTED UEs if R17 not at cell edge is broadcasted in system information. In addition, the threshold for RRC_CONNECTED and RRC_IDLE could be different, and if broadcast signalling is used, we may have to introduce additional set of threshold for RRC_CONNECTED.
This would increase the signalling overhead a lot since the network has to send it periodically no matter whether there is RedCap UEs in the cell or not . Considering RAN2 already agreed to introduce dedicated signalling to configure criterion for RRC_CONNECTED, we do not see the need to introduce broadcast signalling for RRC_CONNECTD UE. 

	Huawei,HiSilicon
	Option 1/2
	No strong view. Option 2 works if the principle of using broadcast is defined clearly, e.g. if the threshold to be configured in RRC_connected state is the same as the threshold broadcast in SI, the threshold broadcast in SI can be used without additional dedicated configuration.

	Sharp
	No strong view
	We are fine to follow the majority.

	Xiaomi
	Option 1
	Same view as ZTE.

	LG
	Option 1
	We think dedicated signaling is enough. Measurement configuration in connected mode should be UE-specific.

	Sequans
	Option 1
	Agree with ZTE, though could go with option 2 as well

	DENSO
	Option 2
	For example, for multiple sensors installed in a factory, broadcast settings may be effective.

	Samsung
	Option 1
	

	CATT
	Option 2
	We see not reason why it should not be possible for a UE in Connected to reuse the configuration broadcasted in the cell, if NW does not configure any via dedicated signaling.

	Spreadtrum
	Option 1
	Agree with ZTE.

	Fraunhofer
	No strong view
	We are fine to follow the majority

	Thales
	Option 1
	


Summary:
Among 19 companies replied, 13 companies think dedicated signaling is sufficient for configuring relaxation criteria for UEs in RRC Connected. 4 companies do not have strong view and can follow the majority. 2 companies think broadcast can be also useful in some use cases. 
Given the weak support for broadcast based configuration, the rapporteur suggests that we do not consider supporting it in R17. 
Proposal 3. (17/19) Relaxation criteria for UEs in RRC Connected are configured by only dedicated signaling.

At RAN2#114-e, RAN2 agreed that UE in RRC Connected informs network when it meets configured relaxation criteria. Network then decides whether/how to enable RRM relaxations for the UE. 
Agreements:
1. An RSRP/RSRQ based stationarity criterion (Working Assumption: the same as in idle/inactive) can be configured for UEs in RRC Connected. If the criterion is met, this is reported to the network (FFS how/when). It is FFS whether, based on this, besides possibly reconfiguring RRM measurements (up to network implementation), the network can enable RRM measurement relaxation (FFS whether same method as in Idle/Inactive)
The motivation behind the above agreement is that RRM relaxations in RRC Connected should be under full control of network. Then an issue which has not been discussed yet is whether UE needs to report to network when it no long meets the relaxation criteria. The answer to this question may depend how network enables relaxation ([1][4]). For example, if network enables relaxation by reconfiguring UE’s measurement configuration, then UE definitely needs to report to network when it no longer meets the relaxation criteria. On the other hand, if network enables relaxation by providing UE with a scaling factor to its measurement parameters (e.g. measurement periodicity), then perhaps UE can exist relaxation by itself (i.e. fallback to its default measurement configuration without involving network). 
Q4: Do you think UE should report to network when it no longer meets relaxation criteria?
· Option 1: Not needed; 
· Option 2: UE should report to network when it no longer meets relaxation criteria;
· Option 3: Depends on how network enables/disables UE’s relaxation (e.g. by reconfiguring UE’s measurement configuration vs configuring a scaling factor for UE’s measurements, etc).
	Company
	Option 1/2/3
	Comments

	OPPO
	Option 2
	Since RRM measurement relaxtion should be under control of NW, NW needs to be aware of whether the criterion is met or NOT.

	ZTE
	Option 2
	Network needs to know this information to update the RRM relaxation strategy.

	Apple
	Op2
	

	Ericsson
	Option 2
	It is critical that the NW knows when relaxation must be stopped so as to not hurt system performance.

	MediaTek
	Option 2
	

	Nokia 
	Option 2
	

	Qualcomm
	Option 2
	

	Futurewei
	Option 2
	The NW should be informed of the change asap.

	Intel
	Option 2
	It should be fullly controled by network. The network should be aware of situation.  

	Huawei,HiSilicon
	Option 2
	The RRM relaxation in RRC_connected state is fully under NW control.

	Sharp
	Option 2
	

	Xiaomi
	Option 2
	We think this is important and more details is that when UE report leaving criterion, it is recommended that UE should directly use normal measurements. Otherwise it is required that network configures another configuration (i.e. normal measurement) to UE. Therefore the details should be FFS.

	LG
	Option 2
	The measurement in the connected mode should be fully under network control, so whenever the UE enters/leaves relaxation criteria, it should be reported to the network and the network re-configures the measurement configuration.

	Sequans
	Option 2
	Agree with above. 

	DENSO
	Option 2
	We agree with OPPO.

	Samsung
	Option 2
	

	CATT
	Option 2
	

	Spreadtrum
	Option 2
	

	Fraunhofer
	Option 2, but
	It is really important that the UE can leave relaxation timely. Therefore, if possible the UE should immediately restart regular measurement rate and only then report. Exiting the RRM relaxation immediately when the condition is not fulfilled anymore is in the interest of both the network and the UE. 

	Thales
	Option 2
	


Summary:
All companies replied (20) agree that UE should report to network when it no longer meets relaxation criteria.
Proposal 4.  (20/20) UE reports to network when it no longer meets relaxation criteria.
The issue of how UE may inform network was discussed in RAN2#114-e and RAN2#115-e without conclusion, because companies’ views were split between two approaches:
· Option 1: UE sends its report by UAI. The details of this approach may be found in, e.g. [1][2][3][4]; 
· Option 2: Reuse RRM measurement framework by defining new measurement reports for the event. The details of this approach may be found in, e.g. [5].
Please note that if companies agree UE should inform network when it no longer meets the relaxation criteria as well, then ideally, this signaling method we choose should work for both events (i.e. UE has met the criteria AND UE no longer meets the criteria).
Q5:  Which of the two options above do you think UE should use to inform network when it has met the relaxation criteria and when it no longer meets the criteria (if Option 2/3 in Q4 is agreed)?
	Company
	Option 1/2
	Comments

	OPPO
	Option 2
	Option 2 is a more straightforward way. New measurement event(s) for stationary criterion can be introduced. When the configured stationary criterion is fulfilled, UE shall trigger a measurement report.

	ZTE
	Option 1
	We used to support Option 2, but after careful consideration, we think Option 1 is more suitable, because UE only needs to indicate whether criterion is met or not, there is no need to report RRM results to network side, then Option 1 is sufficient.

	Apple
	Op1
	

	Ericsson
	Option 1
	The RRM measurement framwork is for reporting RRM measurements. The fulfillment of the RRM relaxation criteria is more of a UE assistance information, hence the UAI framework is a good fit (which also is simple to implement as shown in R2-2110564.

	MediaTek
	Option 1
	Not a strong preference – option 1 looks simple.

	Nokia
	Option 2
	We slightly prefer measurement reporting because it would natural to define entry and exit conditions for this reporting. 

	Qualcomm
	Option 1
	We share the same view as Ericsson. 

	Futurewei
	Option 1
	

	Intel
	Option 2
	Measurement related configuration should be configured via RRM measurement framework no matter whether measurement report is needed or not; It can provide sufficient flexibility to support it as following:
· Hysteresis, timeToTrigger can be reused in order to avoid pingpong/frequent reporting;
· rsType can be used to indicate what RS should be used for measurement;
We do not see the need to introduce similar mechanism again outside of RRM configuration

	Huawei,HiSilicon
	Option 1
	UAI will not carry the measurement results and Meas Id compared with Measurement Report message, so it is a simpler and less overhead method.

	Sharp
	Option 2
	Option 2 is easier to report entering or leaving stationarity and is future proof.

	Xiaomi
	Option 2
	Now we analyse measurement report: 
First measurement report is more match to measurement event if we put criterion into measurement event. Second, if only 1 bit is required, we think the measID (which is bind to a event) can indicate. Third, when UE is no longer to meet criterion, measurement report should be responsible to inform UE that this is a leaving report.
There are indeed some enhancement for measurement report...
But if majority want to use UAI, then we suggest the criterion should not be put into measurement event, we can design it as similar as S-measure mechanism today(which is not related to measurement report).

	LG
	Option 2
	We prefer to reuse RRM measurement framework. As the measurement configuration by the network is based on measurement report, it is reasonable to indicate that the UE enters/leaves stationary state in the measurement report.

	Sequans
	Option 1
	For simplicity and to save overhead. As for future proofing, we can always define a new measurement report; it is not necessary to complicate things that much ahead of time with no clear future need

	DENSO
	Option 1
	We think UAI is sufficient if the UE only needs to report the stationary state to the NW.

	Samsung
	Option 1
	We prefer more simple approach

	CATT
	Option 1
	Agree with above views that we would need to define a measurement object although UE only needs to report meet/not meet which UAI is well suited for.

	Spreadtrum
	Option 2
	We slightly prefer Option 2, as it is easy to use measurment event defining entry and leaveing conditions. 

	Fraunhofer
	Option 2
	The goal of RRM relaxation is to decide whether measurements are needed or not, based on measurements. Thus, reusing the RRM measurement framework keeps the whole feature together. Option 1 would imply a UAI signaling may trigger an RRM measurement re-configuration. This may complicate testing. 
In addition to that, other RRM relaxation criteria may be introduced in future releases. The RRM measurement framework can support any conceivable criteria, whereas for UAI for each new addition it would be a new standardization process. In other words, option 2 is future proof, but option 1 is not. 



Summary:
The views on this issue is still split among companies as before. A slight majority of companies (11/19) support UE to use UE Assistance Information to report to network whether it has met relaxation criteria, because it is simple and fits the purpose (e.g. it is a binary indication from UE. No need to send measurement report for that). 8 out of 19 companies think the existing measurement report framework can be reused.
Proposal 5. (11 vs 8) Continue discussion on whether UAI or measurement reporting framework should be reused for UE to report its relaxation status. 

Another issue related to UE reporting is whether any restriction should be imposed on how often UE may report. In [3], it is proposed that a prohibit timer can be introduced to ensure that UE does not send more reports claiming to be stationary while the timer is running. In [4], it is proposed that UE sends its report only once when RRM relaxation criteria are fulfilled or are not long fulfilled. Multiple reporting is not supported and prohibit timer is not used. 
Q6: Do you think any mechanisms (e.g. prohibit timer) should be used to ensure UE does not report too often that it has met the relaxation criteria or it no longer meets the relaxation criteria (if Option 2/3 in Q4 is agreed)? The exact mechanism(s) can be FFS.
	Company
	Yes/No
	Comments

	OPPO
	No
	If we reuse measurement reporting framework, we don’t have such issue.

	ZTE
	No
	The indication should be very simple: {fulfilled, not fulfilled}, there is no complex status (unlike overheating), so UE only needs to inform network when status is reversed (fulfilled-> not fulfilled, not fulfilled -> fullfiled), network knows UE’s status after receiving the indication, no need to send it multiple times. 

	Apple
	No
	

	Ericsson
	Yes
	Prohibit timers is already part of the UAI-framework, we assume they should be used also for this. Even if this may turn out to just be a bit, the same motivation holds for this report as for the other reports (see examples below). Namely, the network need to be able to control the reporting the UE does. Sure well-behaving UEs may not be a problem, but the network must be able to safeguard against not-so-well-behaving UEs.
We dont see this as controversial, but rather just a way we usually do things...

A few examples:

1>	if configured to provide overheating assistance information:
2>	if the overheating condition has been detected and T345 is not running; or
2>	if the current overheating assistance information is different from the one indicated in the last transmission of the UEAssistanceInformation message including overheatingAssistance and timer T345 is not running:
3>	start timer T345 with the timer value set to the overheatingIndicationProhibitTimer;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide overheating assistance information;
1>	if configured to provide its preference on DRX parameters of a cell group for power saving:
2>	if the UE has a preference on DRX parameters of the cell group and the UE did not transmit a UEAssistanceInformation message with drx-Preference for the cell group since it was configured to provide its preference on DRX parameters of the cell group for power saving; or
2>	if the current drx-Preference information for the cell group is different from the one indicated in the last transmission of the UEAssistanceInformation message including drx-Preference for the cell group and timer T346a associated with the cell group is not running:
3>	start the timer T346a with the timer value set to the drx-PreferenceProhibitTimer of the cell group;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the current drx-Preference;
1>	if configured to provide its preference on the maximum aggregated bandwidth of a cell group for power saving:
2>	if the UE has a preference on the maximum aggregated bandwidth of the cell group and the UE did not transmit a UEAssistanceInformation message with maxBW-Preference for the cell group since it was configured to provide its preference on the maximum aggregated bandwidth of the cell group for power saving; or
2>	if the current maxBW-Preference information for the cell group is different from the one indicated in the last transmission of the UEAssistanceInformation message including maxBW-Preference for the cell group and timer T346b associated with the cell group is not running:
3>	start the timer T346b with the timer value set to the maxBW-PreferenceProhibitTimer of the cell group;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the current maxBW-Preference;


	MediaTek
	No
	

	Nokia
	No
	With measurement reporting entry and exit condition there is no issue. There is no need to send the same report multipple times.

	Qualcomm
	No
	The use of this UAI for RRM relaxation is different from other UAIs, which allow UE to indicate preference among a range of values and parameters (e.g. UAI for power savings). But this UAI is binary, i.e. out of its own interest, UE only needs to send it once and then does not need to send it more. 

	Futurewei
	No
	The UE should report only once when the status regarding the fulfillment is toggled. No prohibit timer is needed.

	Intel
	Yes
	If measurment events is used, Hysteresis, timeToTrigger and measurement exit condition, etc can be reused in order to avoid pingpong/frequent reporting; But do not need to introduce new thing. 
If UAI is used, measurement related mechanism has to be introduced. 

	Huawei,HiSilicon
	Yes
	To avoid frequently report, UE only reports to network when UE changes its stationarity.

	Sharp
	Yes
	

	Xiaomi
	Yes
	No matter measurement report or UAI, we understand this question is to avoid frequent report, i.e. UE fulfilling and leaving criterion frequently. But it is noted that we should only restrict the fulfilling criterion rather than leaving criterion.

	LG
	No
	Such additional mechanisms are not needed. UE just reports whenever it enters/leaves stationary state.

	Sequans
	Yes
	Each indication (criteria met/not met) should be sent only once. However, sending too frequent indications due to ping-pong in the status of meeting the criteria should be prevented as well.

	DENSO
	Yes
	

	Samsung
	No
	UE needs to report only when its stationarity change. No need to send the same report repeatedly. Besides, if prohibit timer is used, UE may not report its changed stationarity to NW, resulting in wrong configuration from NW. (e.g., While UE is moving, NW configures relaxed RRM measurement)   

	CATT
	Yes
	We share the same view as Ericsson. Prohibit timer is a key feature of UAI preventing UE flooding the NW with reports. This could happen in this situation if the UE is at the boundary of meet/no meet and switches back and forth from one state to the other.

	Spreadtrum
	No
	No need to use this timer if measurment event is used.

	Fraunhofer
	No
	We agree with OPPO. This issue only needs to be discussed if UAI mechanism is chosen (another advantage of reusing measurement reporting). Still, if UAI is chosen there should be no prohibit timer when exiting relaxation (see [3]) in order to avoid unnecessary radio or handover failures. 

	Thales
	NO
	


Summary:
12 out of 20 companies think that prohibit timer for reporting is not needed. If UAI is used, UE would not send duplicated reports. If measurement reports are used, prohibit timers are not needed in the current measurement reporting framework. 8 out of 20 companies think that prohibit timer is needed also support UAI in Q6. Therefore, the rapporteur would like to suggest the following:
Proposal 6.  If measurement reporting framework is used by UE to report its relaxation status, no prohibit timer is needed. If UE Assistance Information is used by UE to report relaxation status, RAN2 discuss whether prohibit timer is needed. 
In [2], it is proposed that when UE enters RRC Connected from RRC Idle/Inactive and UE has either previously successfully fulfilled the relaxation criteria or is performing relaxed measurements, it can provide that information to network. Such information may help network decide whether/how to configure relaxation criteria for the UE.
Q7: Do you think such information is useful for UE to provide during its transition from RRC Idle/Inactive to RRC Connected?
	Company
	Yes/No
	Comments

	OPPO
	No
	This is a non-essential optimization. Considering the limited time left in R17, we propose to focus on essential issues first. The optimization can be considered in later release.

	ZTE
	No
	We see no hurry in informing network the RRM relaxation status in idle/inactive, and mostly likely different thresholds will be configured for RRC_CONNECTED UEs, so such information may not useful after UE enters RRC_CONNECTED. 

	Apple
	No
	

	Ericsson
	No. Current framework sufficently good?
	If the UE enters connected and gets configured with reporting of RRM relaxation reporting, the UE can send the report if it fulfills the conditions. If the UE looks back to the time when the UE was in IDLE when evaluating this, that is perfectly fine. So what is proposed above seems to just be an optimization, which we shouldnt do.

	MediaTek
	No
	

	Nokia
	Yes
	We think that this is useful, in some cases where NW allows, the UE would be able to continue relaxation in RRC connected without re-evaluating whether condtion is met or not. This would save UE battery. 

	Qualcomm
	No
	Agree with the comments above.

	Futurewei
	No strong view but incline to No
	We need to be mindful that some NW may not want UEs in RRC_CONNECTED to perform any RRM relaxation at all. So, it may be wasteful for the UE to provide such information.

	Intel
	No
	The information used for IDLE/INACTIVE could be different from RRC_CONNECTED. 

	Huawei,HiSilicon
	No
	The relaxation threshold for RRC_Connected is different with relaxation threshold for RRC_Idle/Inactive generally, so such information may not be useful. The UE still needs to further check the relaxation criteria for RRC_Connected if RRM relaxation is enable by the NW.

	Sharp
	 No
	Agree with ZTE and Huawei

	Xiaomi
	No
	This make things complicated and we are not expecting that the configuration between RRC_IDLE/INACITVE and RRC_CONNECTED are always same. We see no hurry to do the relaxation.

	LG
	Yes
	As the network does not know the UE’s previous stationarity in RRC_IDLE/INACTIVE, if it is informed that the UE fulfilled the relaxation criteria, the network can directly provide measurement relaxation for RRM relaxation. If not, the network might provide normal measurement configuration, and then re-configure the measurement configuration if the UE reports its stationarity. It brings additional signalling and the UE should consume additional power for the measurement.

	Sequans
	No
	Since the indication is minor and the thersholds are different, It is an unnecessary and probably unuseful optimization.

	DENSO
	No
	We think it is enough to report entering / leaving the stationary state.

	Samsung
	No
	We do not see clear benefit of it.

	CATT
	Yes
	We think it is useful information for the NW to know, and that UE already has. Especially for RRC resume procedure, NW can configure RRM relaxation upon the RRC resume procedure complete immediately

	Spreadtrum
	No
	

	Fraunhofer
	No
	In our view, the usefulness of such information depends on network implementation. It may not be used at all. 

	thales
	Yes
	We think it is useful for the network to know. Network may treat such UEs in a different way, when knowing that stationarity requirement was fulfilled earlier.


Summary:
16 out of 20 think the proposal is a non-essential optimization and network may not want UE to have the same relaxation behavior in different RRC states. The other 4 companies that it is useful for NW to know.  
Given the weak support for the proposal, the rapporteur suggest that we go with the majority:
Proposal 7.  (16/20) UE does not report its history/state of RRM relaxation when transitioning from RRC Idle/Inactive to RRC Connected.  
In [5], it is proposed that to allow UE to continue relaxing its RRM measurement after its RRC connection is released, NW can indicate to the UE via dedicated RRC signaling whether and which criteria for RRM relaxation is considered satisfied after leaving RRC_CONNECTED state. 
Q8: Do you think such an indication is useful when UE transitions from RRC Connected to RRC Idle/Inactive?
	Company
	Yes/No
	Comments

	OPPO
	No
	See our comments to Q7.

	ZTE
	No
	Similar comments to Q7.

	Apple
	No
	

	Ericsson
	No
	UE can look back in time, based on implementation. No need for additional signalling.

	MediaTek
	No
	

	Nokia 
	Yes
	The UE should be allowed to continue relaxation in idle/inactive in case the relaxation criteria was met in connected in case criteria is same or stricter in connected

	Qualcomm
	No
	We also think it is an non-essential optimization.

	Futurewei
	No
	

	Intel
	No
	The criterion and the RRM relaxation used in RRC_CONNECTED are different for RRC IDLE and INACTIVE. 

	Huawei,HiSilicon
	No
	If the UE leaves RRC_CONNECTED state, it follows the configuration in SI.

	Sharp
	No
	

	Xiaomi
	No
	Similar as Q7

	LG
	No
	When the UE enters RRC_IDLE the UE performs cell selection, so the new serving cell may not be supporting RRM relaxation.

	Sequans
	No
	

	DENSO
	No
	If a UE in RRC_CONNECTED is in the steady state and transition to RRC_IDLE / RRC_INACTIVE in that state, we think that the UE may continue in the stationary state even if there is no indication from the NW.

	Samsung
	No
	

	CATT
	No
	

	Spreadtrum
	No
	

	Fraunhofer
	No
	

	Thales
	No
	


Summary:
Given that only 1 out of 20 companies supports the proposal and the case is not strong (e.g. if needed, it can be done by UE implementation), the rapporteur suggests that we go with the majority view:
Proposal 8.	(19/20) No additional signaling is introduced for network to tell UE whether and which criteria for RRM relaxation is considered satisfied when leaving RRC_CONNECTED state.
In [1], it is proposed that if a UE in RRC Connected detects that it is stationary or has low mobility but it is not configured with any RRM relaxation criterion yet, UE may send UE Assistance Information to request network to configure relaxation criteria for it to evaluate. 
Q9: Do you support allowing UE in RRC Connected to send UE Assistance Information to request network to configure it with relaxation criteria?
	Company
	Yes/No
	Comments

	OPPO
	No
	

	ZTE
	No
	

	Apple
	No
	

	Ericsson
	No
	So we have already agreed that the UE can be configured with a criteria for the UE to report that the UE fulfills RRM relaxation criteria.

This proposal is that the UE can report that it wants to get configured with the reporting for the RRM relaxation criteria? But such reporting functionality would of course (like any UL reporting) have to be configured by the network

But what if that (second-level) reporting-functionality is not configured? Should the UE request that it wants to get configured with the second-level reporting? I.e. a third-level reporting saying that the UE wants to be configured to be allowed to send a report which indicates that the UE wants to configured with reporting that indicated that the UE wants to be configured with reporting for fulfillment of RRM measurement relaxation?

But what if that (third-level) reporting is not configured?

You see where we are going...
[QC] There seems to be some misunderstanding of the proposal. What is proposed is that if UE detects it is stationary or has low mobility but network does not configure it with any R17 relaxation criteria, it can use UAI to request network to configuration relaxation criteria for it. It is not about UE requesting to be able to report it has met relaxation criteria.

	MediaTek
	No
	

	Nokia
	No
	It is sufficient that network knows if the UE supports relaxation. NW can then enable relaxation for such UE.

	Qualcomm
	Proponent
	

	Futurewei
	No strong view but incline to No
	If we understand the scenario correctly, the UE (in RRC_CONNECTED) observes that it has fulfilled the stationarity criterion broadcasted for RRC_IDLE/RRC_INACTIVE and therefore sends UAI to inform the NW (and implicitiyl request the NW to configure an R17 relaxation criterion for RRC_CONNECTED to evaluate).  
We need to be mindful that some NW may not want UEs in RRC_CONNECTED to perform any RRM relaxation at all. So, it may be wasteful for the UE to automonously send the UAI.

	Intel
	No
	It is optimization. Do not see why the UE needs to request the network. It should be network decision whether to relax UE measurements. If allowed, then the network will configure the criterion to the UE. 

	Huawei,HiSilicon
	No
	The NW decides the configuration for RRM relaxation based on UE capability, if the NW does not allow the UE to perform RRM relaxation, the UAI for request does not provide more useful information to the NW, anyway the configuration is up to NW implementation.

	Sharp
	No
	Not sure how the UE decides whether it is stationary or has low mobility even without gNB’s criterion configuration.

	Xiaomi
	No
	

	LG
	No
	The network is already aware of UE’s measurement reports, so it is network’s decision how to configure the measurement configuration. So the request is not needed.

	Sequans
	No
	This seems related to Q6. Allowing this would just complicate things without giving the NW additional information.

	DENSO
	Yes
	Since the UE saves power, it may be meaningful for the UE to be able to request the configuration from the NW.

	Samsung
	No
	

	CATT
	No
	

	Spreadtrum
	No
	Whether performs RRM relaxation in Connected is controlled by the network and it will decide the related configuration based on UE capability.

	Fraunhofer
	No
	From complexity point of view, it is better to assume that if the network does not configure RRM relaxation for a UE which is capable of doing that, it is because the network does not want to allow relaxation at all. 

	Thales
	No
	



Summary:
Given that only 2 out of 20 companies supports the proposal, the rapporteur suggests that we go with the majority view:
Proposal 9.	(18/20) No need for UE to send UE Assistance Information to request network configuring it with relaxation criteria.

3.3 Methods for enabling/disabling relaxations
In RRC Connected, after network receives UE’s report that it has met relaxation criteria, network can have different ways to enable relaxation. For example, network can do so by reusing the existing RRM measurement framework, i.e. it can reconfigure UE’s measurement configuration [3]. With this approach, when UE no longer meets the relaxation criteria, UE has to inform network of its new status so that network can reconfigure UE back to its default measurement configuration. 
Additional methods may be possible too. For example, in [5] it is proposed that in addition to reconfiguring UE’s measurement configuration, network may also configure UE with a scaling factor to give UE longer measurement intervals or stop measurement for some time. With this approach, UE may autonomously fallback to its default measurement configuration when it no longer meets the relaxation criteria. 
Q10: From RAN2’s perspective, which option do you think should be supported for network to enable/disable UE’s relaxation?
· Option 1: Reuse the existing RRM measurement framework (no spec impact); 
· Option 2: Network enables relaxation by configuring additional parameters (e.g. scaling factors) for UE to apply to its measurement configuration.
· Option 3: Both Option 1 and 2 can be supported.
	Company
	Option 1/2/3
	Comments

	OPPO
	Option 1 and other options 
	We agree to use option 1 as baseline. Besides, we propose to introduce dynamic network control of RRM measurement relaxation via MAC CE , which could also reduce signalling overhead due to RRC reconfiguration and be faster than RRC signaling.


	ZTE
	Option 1
	Unless Option 1 is proved to be insufficient, we see no need to spend time to discuss other solutions, especially because it is hard to reach consensus among the proposed various solutions. 

	Apple
	Op1
	

	Ericsson
	Option 1
	Agree with ZTE.

	MediaTek
	Option 1
	

	Nokia
	Option 1 and depends on RAN4
	RAN4 should define how the relaxation is achieved in case criterion is met and reported to the nw. NW should be able to allow / disallow relaxations after the UE has reported whether the condition is met or not.

	Qualcomm
	Option 1 and depent on RAN4
	Agree with Nokia

	Futurewei
	Option 1
	

	Intel
	Option 1
	Depends on RAN4 decision on what RRM relaxation would be for CONNECTED Ues. In general, we think existing way is sufficient. 

	Huawei,HiSilicon
	Depent on RAN4
	If the RRM relaxation needs to be specified, it should first be discussed in RAN4. Generally we don't think additional parameters needs to be introduced, the NW can adjust the measurement configuration, e.g. configures a new SMTC with longer measurement period, which can be used when UE meets the stationary criteria.

	Sharp
	Depend on RAN4
	

	Xiaomi
	Option 1
	For RRC_CONNECTED, we recommend RRM measurement framework.

	LG
	Option 1
	Reusing the existing RRM measurement framework is simple approach.

	Sequans
	Option 1 and depends on RAN4
	Agree with Nokia

	DENSO
	Option 3
	

	Samsung
	Up to RAN4
	RAN4 should decide it.

	CATT
	Option 1
	

	Spreadtrum
	Option 1
	

	Fraunhofer
	Option 3
	Option 1 is definitely the baseline. So why considering also scaling factors?
The main advantage of introducing scaling factors is, as described “With this approach, UE may autonomously fallback to its default measurement configuration when it no longer meets the relaxation criteria.” As argued in our contribution, as well as other contributions, leaving RRM relaxation timely is essential for RRC_CONNECTED mode. 
A second advantage is that the scaling factors may be applied separately to different measurement objects. This would open the possibility to relax less important measurements while keeping more important measurements. (see answer to section 3.5) 

	Thales
	Depend on RAN4
	


Summary:
15 out of 20 companies think that existing RRM measurement framework should be used as baseline to enable and disable UE’s RRM relaxation, and 7 out of 20 companies think it should depend on what relaxation methods RAN4 may introduce for relaxation in RRC Connected. 3 companies think both the current measurement framework and additional methods can be considered. 
The rapporteur hence suggests the following proposal:
Proposal 10. (15/20) For the purpose of continued discussions, RAN2 assume that the existing RRM measurement framework can be used as baseline for enabling and disabling UE’s RRM relaxations in RRC Connected, unless RAN4 introduce different or additional methods.
3.4 Misc issues
RAN2 have not made any official agreements on UE behaviors when both R16 and R17 relaxation criteria are configured. In [3] and [5], it is argued that there is no need to specify complex rules saying what UE should do when R16 and/or R17 criteria are fulfilled, etc. It should be left to UE implementation to select either R16 or R17 relaxations.
Q11: Do you agree that it is up to UE implementation how to apply relaxations when both R16 and R17 relaxation criteria are configured and UE meets both criteria?
	Company
	Yes/No
	Comments

	OPPO
	No
	If RAN2 decide to specify more relaxed RRM measurement method for stationay UEs compared with that for R16 low mobility UEs, for UEs who meets both R16 and R17 relaxation criteria, we see no motivation for these UEs to apply R16 relaxation instead of R17 relaxation.

	ZTE
	Yes
	Current 38.304 uses “may“ to describe UE behaivour, so it is not mandatory behaviour, thus when both R16 and R17 criteria are configured and fullfiled, we think it is up to UE to decide which RRM relaxation method is taken. 
Then descriptions in TS38.304 can be simple (no need to care the order).  
1> If xx criterion is fullfiled, 
2> the UE may choose to perform relaxed measurements for balabala.... 

	Apple
	Yes
	

	Ericsson
	Wait for RAN4
	After discussions with our RAN4 colleauges, we should perhaps wait to see exactly what type of relaxation they come up with.

We also have this agreement:

2.	Postpone the following discussion until RAN4 defines RRM relaxation method for Rel-17:
	When NW configures both R16/R17 relaxation criteria and the UE fulfills both, UE performs:
	- Option 1) UE performs Rel-17 RRM relaxation method
	- Option 2) It is up to UE implementation to select either Rel-16 or Rel-17 relaxation operation

	MediaTek
	Yes
	So long as RAN4 requirements are met, the level of measurement relaxation when multiple criteria are fulfilled should be left to the UE’s implementation.

	Nokia 
	No
	The UE shall meet RAN4 requirements and it cannot be left up to UE implementation.

	Qualcomm
	Yes
	

	Futurewei
	Yes
	

	Intel
	Yes
	It can be left up to UE implmentation. But we may change if RAN4 has different view.

	Huawei,HiSilicon
	Yes
	We would like to clarify this is talking about RRM relaxation in RRC_idle/inactive state.

	Sharp
	Yes
	

	Xiaomi
	Wait for RAN4
	

	LG
	Yes
	We do not need to specify this.

	Sequans
	Yes
	Agree with Intel (can be agreed from RAN2 POV), HW

	DENSO
	Yes
	

	Samsung
	Wait for RAN4
	Agree with Ericsson

	Fraunhofer
	Yes
	

	CATT
	Wait for RAN4
	Per RAN2#114-e agreement:
2. Postpone the following discussion until RAN4 defines RRM relaxation method for Rel-17:
	When NW configures both R16/R17 relaxation criteria and the UE fulfills both, UE performs:
	- Option 1) UE performs Rel-17 RRM relaxation method
	- Option 2) It is up to UE implementation to select either Rel-16 or Rel-17 relaxation operation


	Spreadtrum
	Yes
	

	Thales
	Yes
	


Summary:
A majority of companies (14/20) agree that it should be up to UE implementation, 5 companies think RAN2 should wait for RAN4, and 1 company think R17 should have higher priority. The rapporteur agree with the view that this issue does depend on RAN4’s decision on relaxation methods. Since RAN4 have not made progress on this issue and RAN2 have prior agreement to wait for RAN4’s progress, the rapporteur suggest we continue wait for RAN4’s progress.
Proposal 11. 	(4/20) RAN2 continue to wait for RAN4’s progress before deciding on UE’s behaviors when UE meets both R16 and R17 relaxation criteria.
R17 RRM relaxation criteria only depend on whether UE is stationary or has low mobility. They actually do not depend on certain reduced radio or upper-layer capabilities. Therefore, it is proposed in [1] and [4] that R17 RRM relaxation can be applied to both RedCap and non-RedCap UEs. However, [2] argues that R17 RRM relaxation should not be applied to non-RedCap UEs, because R16 “low mobility” and “not-at-cell-edge” relaxation criteria are already introduced for non-RedCap UEs. 
Q12: Do you think R17 RRM relaxation can be applied to both RedCap and non-RedCap UEs? 
	Company
	Yes/No
	Comments

	OPPO
	Yes
	

	ZTE
	Yes
	Same as eDRX, it is beneficial to apply R17 RRM relaxation to R17 non-RedCap UE.

	Apple
	Yes
	

	Ericsson
	Yes
	"Yes" would result in fewer words/conditions in the spec. So "Yes" seems simpler.

	MediaTek
	Yes
	

	Nokia
	No
	According to work item R17 RRM relaxation is only for RedCap UEs. 

	Qualcomm
	Yes
	

	Futurewei
	-
	We need to be care that many non-RedCap UEs may be stationary only temporaily. We certainly want to be cautious about extending the RRM relaxation for UEs in RRC_CONNECTED to non-RedCap UEs.

	Intel
	Yes
	Do not see the issue to apply it for non-RedCap Ues. 

	Huawei,HiSilicon
	No
	For non-RedCap UEs, R16 “low mobility” and “not-at-cell-edge” are already introduced. So far, we have not seen the scenarios and requirements that non-RedCap UEs needs R17 RRM relaxation.

	Sharp
	 Yes
	

	Xiaomi
	Yes
	

	LG
	No
	Basically we think it is up to RAN4 discussion, however, from RAN2 perspective, we do not need to include non-RedCap UEs because we have assumed the R17 RRM relaxation for RedCap UEs for extreme power saving.

	Sequans
	Yes
	We don’t see a reason to further restrict. This may depend on RAN4 as well.

	DENSO
	Yes
	We think that there is no technical difference in measurement or reporting between stationary state and low mobility state.

	Samsung
	Yes
	

	CATT
	Yes
	

	Spreadtrum
	Yes
	

	Fraunhofer
	Yes
	A typical smartphone will often spend 8-12 hours in a location before the user move again. This is a great opportunity to save battery of those devices too. 

	Thales
	In principle Yes
	. Whether also applicable for non-REDCAP UEs is a decision which need to be taken by NR17 general group, and can not be taken by REDCAP group as such. So please refer this point to NR main.



Summary:
16 out of 20 companies agree that R17 RRM measurements can be applied to both RedCap and non-RedCap UEs, 3 companies think non-RedCap should not applied R17 relaxations because that is out of scope of the R17 WI or there is no use case for that. 1 company expressed the concern that we need to be careful when applying R17 relaxation to non-RedCap UEs. 
Proposal 12.  (16/20) R17 RRM relaxation can be applied to both RedCap and non-RedCap UEs. 

3.5 Any other issues to discuss 
If you think there is an issue that is important but is not included in this document, please describe it in the table below.
	Company
	Issue

	OPPO
	In Rel-16, a parameter highPriorityMeasRelax is used to control whether measurements on high priority frequencies can be relaxed beyond " Thigher_priority_search" when only low mobility criterion is configured and fulfilled, and when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
For Rel-17 RRC idle/inactive mode RRM relaxation, when only Rel-17 stationary criterion is configured and fulfilled, and when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, considering that Rel-17 stationary criterion is more stringent than Rel-16 low-mobility criterion, it seems reasonable to introduce more relaxed RRC measurement requirements for NR inter-frequency or inter-RAT frequency of higher priority frequencies for this case compared to K2* Thigher_priority_search. However, this is fully up to RAN4. If RAN4 specifies new RRM relaxation method for higher priority frequencies, we think we should introduce a separate highPriorityMeasRelax-17 indication for R17 stationary UEs. In this way, network could control whether to allow measurements on high priority frequencies to be relaxed to K2* Thigher_priority_search for low mobility UEs and/or to an even longer time interval (depending on the new RRM relaxation method) for stationary UEs in a more flexible way.


	Fraunhofer
	In RRC_CONNECTED mode it is essential to attain mobility performance and at the same time relax measurements often, to maximize UE energy saving. These 2 goals can only be accomplished together if we define more targeted relaxation, where some measurements which are less important can be relaxed whereas those measurements which are more important for performance are not relaxed. 
There are several contributions with proposals on that area:
R2-2109497 (OPPO) to relax bad beams more aggressively or not measure them at all. This is sensible for stationary devices as those beams are only measured to be discarded and it is not often that they will become good beams. The good beams instead are measured often and the performance can be attained. 
R2-2109575 (Thales) proposes to configure inter frequency/RAT and intra-frequency separately. It also points as FFS whether relaxation should apply to all neighbor cells or a subset.
R2-2109588 (ours – Fraunhofer) proposes to allow relaxation in some neighbor cells whereas measurements of other cells (more important for performance) are not relaxed
R2-2110230 (LG) observes that it is beneficial that the UE report which frequency or cell has low quality, in order to relax those measurements.
Thus, we propose to have further discussion on how to achieve partial relaxation where measurements on some beams/cells/frequencies are more relaxed than others.

	
	

	
	

	
	



Summary:
Since no other companies support the discussion of the above two issues, the rapporteur suggest we do not consider them in the further discussion of this offline discussion. 
4. Phase 2 discussion
In the Phase 2 discussion, let us give a second attempt at those topics that received majority support during the Phase 1 discussion. The rapporteur hopes that companies can consider all the comments made during the Phase 1 discussion and are more willing to compromise to help move the discussion forward. 
In addition, based on request from Fraunhofer, let us have an initial discussion on the level of granularity at  which RRM relaxation should be specified, e.g. whether it should be discussed by RAN2 or RAN4,  whether the granularity should be per beam, per cell or per frequency. 
NOTE: To help the discussions converge, the rapporteur would like to request that please explain your response in the Comments column if you do not agree with a proposal. Otherwise, your vote will NOT be counted.  
4.1 Methods for enabling/disabling relaxations
During the Phase 1 discussion, 15 out of 20 companies agreed that the existing RRM measurement framework can be reused as baseline for enabling and disabling UE’s RRM relaxations in RRC Connected. The other 5 companies think additional methods such as scaling factor can be considered too, if they are introduced by RAN4.
Since there is a super majority support for reusing the existing framework, the rapporteur would like to suggest that we consider that as the baseline, for the purpose of continued discussion. If RAN4 introduce additional methods, we can have further discussion accordingly. 
Q2.1: Can you agree with the following proposal:
Proposal.  RAN2 assume that the existing RRM measurement framework can be used as baseline for enabling and disabling RRM relaxations for UEs in RRC Connected. Other methods can be considered too if introduced by RAN4.
	Company
	Yes/No
	Comments

	Ericsson
	Yes
	From RAN2 point of view, the existing RRM measurement framwork is sufficient. The  last sentence of this proposal ("Other methods can be considered too if introduced by RAN4.") should not be an invitation to RAN4 to start developing yet another way of achieveing the same thing.

	Qualcomm
	Yes
	

	Samsung
	Yes
	Support it as a compomise

	vivo
	No
	We think Network implementation-based RRM measurement relaxation methods are not enough and have some drawbacks, e.g. frequently measurement reconfiguration will cause a lot of RRC signalling overhead, the effect of power saving is not as good as relaxed measurements with longer intervals, etc. Hence, it makes sense to define RRM measurement relaxation methods for RRC_CONNECTED UE. The details of the RRM measurement relaxation methods should be discussed and decided in RAN4.
Thus, we could accept postpone this discussion, until RAN4 has conclusion on the relaxation methods. 

	Intel
	Yes
	

	Huawei,HiSilicon
	Yes
	Existing RRM measurement framework can be the baseline, and it also depends on RAN4 discussion for RRM relaxation method, the detailed configuration can be further considered after RAN4 makes further progress.

	OPPO
	See comments
	We agree to use the existing RRM measurement framework as baseline. Besides, we think some enhancements could be considered from RAN2’s perspective. For example, in order to reduce signalling overhead due to RRC reconfiguration and enable RRM relaxation more dynamically, we propose to introduce dynamic network control of RRM measurement relaxation via MAC CE.


	DENSO
	Yes
	Assuming continued discussion (for example, introducing a new method from RAN4), we agree to use the existing RRM measurement framework as a baseline first.

	Nokia
	No
	RAN2 should wait RAN4 to progress before making such assumption which may impact RAN4 discussions. In any case network can use the existing RRM measurement framework as it wishes.

	Fraunhofer
	Yes, but
	The proposal is acceptable as a compromise, but as already stated by vivo and OPPO we may need to reduce signaling overhead. Therefore, signaling enhancements also make sense from RAN2 perspective. Naturally, this cannot be totally decoupled from the RAN4 conclusion on relaxation methods.



4.2 R17 RRM relaxation for non-RedCap UEs
During the Phase 1 discussion, 16 out of 20 companies agreed that R17 RRM relaxations can be applied to non-RedCap UEs as well. The opponents argued that 1. The extension to non-RedCap UE is out of the scope of the WI; 2. It is sufficient for non-RedCap UEs to use R16 relaxation criteria; 3. Up to RAN4 to discuss. 
The rapporteur suggest companies to consider the proposal again, given the fact that RAN2 have agreed that eDRX is applicable to both RedCap and non-RedCap UEs. And R17 enhancements can enable additional power savings for UEs with lower mobility than what is required by R16 RRM relaxation criteria. 
Q2.2:  Can you agree with the following proposal:
Proposal.  R17 RRM relaxation can be applied to both RedCap and non-RedCap UEs, unless RAN4 disagree.
	Company
	Yes/No
	Comments

	Ericsson
	-
	It seems simpler to not add any restrictions purely from a specification point of view (less words in the spec). Therefore we earlier indicated "Yes" and that is our preference.
However, we could accept a limitation if that would make the opponents happy.

	Qualcomm
	Yes
	1. Similar to eDRX, RRM relaxation is not specific to any reduced capabilities associated with RedCap;
2. The RedCap WI does not explicitly prohibit extending RRM relaxation to RedCap UEs;
3. Additional power savings beyond R16 relaxations can be made for stationary non-RedCap UEs.

	Samsung
	Yes
	We are not sure RAN4's confimation is needed, but anyway can go with this proposal..

	vivo
	Yes
	1. We see no obstacle to prevent the non-RedCap UEs from applying the R17 RRM relaxation.
2. No difference from eDRX feature, which could also be applicable for non-RedCap UEs.
Agree with Qualcomm, additional power saving gain could be obtained for stationary scenarios than Rel-16 relaxation. 

	Intel
	Yes
	

	Huawei,HiSilicon
	No
	As we commented in phase 1, for non-RedCap UEs, R16 “low mobility” and “not-at-cell-edge” are already introduced. So far, we have not seen the scenarios and requirements that non-RedCap UEs needs R17 RRM relaxation.

	OPPO
	Yes
	

	DENSO
	Yes
	We don't think there are any technical concerns about applying R17 RRM relaxation to non-RedCap UEs.

	Nokia
	No
	Agree with Huawei and non-RedCap UEs are out of the scope of this work item. 

	Fraunhofer
	Yes
	Power saving features are important for all UE types. The features being defined on RedCap WI (eDRX, RRM relaxation) should be available to all in the same way features defined on power saving WI will be applicable to Redcap. 



4.3 combineRelaxedMeasCondition for R17
During the Phase 1 discussion, 11 out of 19 companies support to have an indication similar to combineRelaxedMeasCondition-r16, when both stationary and not-at-cell-edge criteria are configured. This would give network more flexibility in configuring whether UE can have more opportunity to save power when both criteria are configured. 
On the other hand, the rapporteur acknowledge the fact that whether this indication is needed or not depends on whether RAN4 agree that RRM relaxation level is different for the two cases, i.e. only stationary criteria is fulfilled vs both stationary and NACE criteria are fulfilled. Therefore, the rapporteur would like to suggest companies to consider the following proposal:
Proposal.  Introduce an indication similar to combineRelaxedMeasCondition-r16 when both stationary and not-at-cell-edge criteria are configured, if RAN4 confirm that RRM relaxation levels can be different depend on whether only stationary criterion is met or both criteria are met. 
Q2.3:  Can you agree with the above proposal?
	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	If RAN4 can confim, then we think the same approach used in R16 relaxations can be applied to R17 too.

	Samsung
	Yes
	

	vivo
	Yes
	Introducing a new indication allows more flexible network configuration on RRM relaxation, and similar indication has been applied in Rel-16 RRM relaxation mechanism. 

	Intel
	
	The precondition is, „“If RAN4 confirm...“. We can decide this later once RAN4 has conclusion. 

	Huawei,HiSilicon
	Yes
	

	OPPO
	Yes
	

	DENSO
	Yes
	We think it is reasonable to apply the same mechanism as Rel-16.

	Nokia
	No
	RAN2 should wait RAN4 to progress first.

	Fraunhofer
	Yes
	


4.4 Reporting relaxation status 
How UE should report its relaxation status when UE either has met or no longer meets relaxation criteria has been a contentious topic. Instead of repeating the same questions, the rapporteur would like to suggest we give it a second try on the issue of prohibit timer in the Phase-2 discussion, because most companies seem to agree that if RRM measurement reporting framework is reused, then there is no need to have prohibit timer for UE’s reports. Otherwise, i.e. UE uses UAI to report its status, then we can discuss further whether prohibit timer is needed.  
Q2.4:  If the legacy measurement reporting framework is reused by UE to report its relaxation status, do you think any kind of prohibit timer is needed? Please note that even if you don’t support reusing measurement reporting framework, you are welcome to indicate your preference.
	Company
	Yes/No
	Comments

	Qualcomm
	No
	

	Samsung
	No
	Not needed if legacy framework is used.

	vivo
	No
	

	Intel
	No
	

	OPPO
	No
	

	DENSO
	Yes
	It is our perception that the prohibit timer is already part of the UAI framework and we will reuse it.

	Nokia
	No
	

	Fraunhofer
	No
	The measurement reporting framework already supports what is needed.


Q2.5:  If UE Assistance Information is used by UE to report its relaxation status, do you think any prohibit timer is needed? Please note that even if you don’t support UAI, you are welcome to indicate your preference, in case UAI is agreed. 
	Company
	Yes/No
	Comments

	Ericsson
	Yes
	No further arguments compared to from phase 1.

	Qualcomm
	No
	If UE has already reported meeting its relaxation criteria, then it is in UE’s own interest not to report again unless its relaxation status changes. 
Once UE no longer meets the relaxation criteria, then it is in network’s interest to allow UE to report immediately. After the first report, it is in UE’s own interest not to report again. 
So from both NW and UE’s perspectives, prohibit timers are not needed. 

	Samsung
	Yes
	Agree with Qualcomm. Besides, if prohibit timer is used, UE may not report its changed stationarity to NW, resulting in wrong configuration from NW. (e.g., While UE is moving, NW configures relaxed RRM measurement)

	vivo
	No
	As there are only two statuses for UE reporting: fulfilled and not-fulfilled.
After UE reports fulfilled, it should be allowed for UE to report not-fulfilled when UE status changes. There is no motivation for UE to report fulfilled again. 
If the status for not-fulfilled is reported, it should be also allowed for UE to report fulfilled again. 
We wonder the motivation for the prohibit timer. 

	Intel
	Yes
	If UAI is used, measurement related mechanism has to be introduced. 

	Huawei,HiSilicon
	Yes
	

	OPPO
	Yes
	

	DENSO
	Yes
	Same as the comment in Q2.4

	Nokia
	No
	

	Fraunhofer
	Yes
	In case of UAI this should be discussed. And a different treatment should be given when the condition is no longer met, to return more quickly to regular measurement rate. 


4.5 Granularity of RRM relaxation 
In the Phase-1 discussion, Fraunhofer raised the issue whether RRM relaxations can be performed at different levels of granularity, e.g. beam/cell/frequency. And there are several contributions with similar proposals:
· R2-2109497 (OPPO) to relax bad beams more aggressively or not measure them at all. This is sensible for stationary devices as those beams are only measured to be discarded and it is not often that they will become good beams. The good beams instead are measured often and the performance can be attained. 
· R2-2109575 (Thales) proposes to configure inter frequency/RAT and intra-frequency separately. It also points as FFS whether relaxation should apply to all neighbor cells or a subset.
· R2-2109588 (Fraunhofer) proposes to allow relaxation in some neighbor cells whereas measurements of other cells (more important for performance) are not relaxed
· R2-2110230 (LG) observes that it is beneficial that the UE report which frequency or cell has low quality, in order to relax those measurements.
Given that there are already quite a few proposals to discuss online, the rapporteur would like to suggest that we have only an initial discussion on this issue. If we can make some high-level agreements, the further details can be discussed at next meeting. 
Q2.6:  Do you think the granularity of RRM measurement relaxations (i.e. whether it should be specified per beam, per cell or per frequency) should be discussed by RAN2 or RAN4?
	Company
	RAN2 vs RAN4
	Comments

	Ericsson
	RAN4
	We assume this question is for IDLE/INACTIVE.
For CONNECTED mode, almost all companies suggest that the existing RRM measurement framwork is to be used and the question is hence not applicable in CONNECTED.

	Qualcomm
	RAN4
	Agree with Ericsson

	Samsung
	RAN4
	

	vivo
	Either RAN2 or RAN4
	Actually, we think we could discuss it in RAN2 first if companies agree. After making some high level conclusions, we could inform RAN4 for final decision. 

	Intel
	RAN4
	

	Huawei,HiSilicon
	RAN4
	RRM measurement relaxations should be discussed in RAN4

	OPPO
	Either RAN2 or RAN4
	Agree with vivo

	DENSO
	RAN4
	

	Nokia
	RAN4
	

	Fraunhofer
	Either RAN2 or RAN4
	Agree with vivo


Q2.7: If RAN2 agree to discuss this issue, which granularity (beam, cell, frequency) do you think RRM relaxation should be specified for UEs in RRC Idle/Inactive?
	Company
	Beam
(Y/N)
	cell
(Y/N)
	frequency
(Y/N)
	Up to UE
(Y/N)
	Comments

	Qualcomm
	
	
	
	
	This should be discussed by RAN4. And the measurement requirements in RRC Idle/Inactive are relatively loose. We prefer to leave those optimizations to UE implementation. 

	Samsung
	
	
	
	
	Up to RAN4

	vivo
	
	
	
	
	We are open for the discussion on the relaxation granularity. Actually, this issue was proposed during Rel-16 study phase, but it has not been extensively discussed due to limited time. 

	Intel
	
	
	
	
	Up to RAN4

	OPPO
	Y
	
	
	
	Since in NR, cell measurement is derived from beam measurement, RRM relaxation applied to all beam measurements of each concerned neighbour cell may not be optimal from UE power saving’s perspective, especially for stationary UEs. While cell measurement is derived based on beam measurement, it is actually not based on all beams’ measurement, but only on those good beams which meet some quality threshold. For those bad beams, they will not contribute to the final cell measurement result and thus measurement on them can be further relaxed to save UE power, e.g. not to be measured at all. 


	DENSO
	
	
	
	
	We agree with Qualcomm.

	Nokia
	
	
	
	
	Up to RAN4

	Fraunhofer
	Y
	   N
	    Y
	
	The proposal by OPPO, to further relax the bad beams comes pretty much for free on stationary devices. As long as the bad beams are much below the good beams (say below a threshold), they will rarely become good beams. Therefore, they can be discarded (or measured much less often) providing power saving without any performance penalty. For this reason, we fully support this proposal. 
RAN4 needs to discuss the details, but RAN2 may need to introduce some indication that this relaxation is supported, e.g. 1 bit indication or a quality threshold.

Idle/inactive mode mobility is more oriented to frequency layers than specific cells. As it is very common that some frequency layers provide better coverage than others, it could be beneficial to configure different thresholds for different frequencies. For example, if the UE is on a frequency with many coverage holes, the measurements to that same frequency could be relaxed but the measurements to another layer (with better coverage) should be done more often.  


Q2.8: If RAN2 agree to discuss this issue, which granularity (beam, cell, frequency) do you think RRM relaxation should be specified for UEs in RRC Connected?
	Company
	Beam
(Y/N)
	cell
(Y/N)
	frequency
(Y/N)
	Up to NW
(Y/N)
	Comments

	Ericsson
	
	
	
	
	In CONNECTED relaxation is acheived by the existing RRM measurement framwork, hence the question is not applicable.

	Qualcomm
	
	
	
	
	Agree with Ericsson. In RRC Connected, measurement is fully controlled by network.

	Samsung
	
	
	
	
	Agree with Ericsson/Qualcomm

	vivo
	
	
	
	
	We are open for the discussion on the relaxation granularity. Actually, this issue was proposed during Rel-16 study phase, but it has not been extensively discussed due to limited time. 

	Intel
	
	
	
	
	Agree with Ericsson and Qualcomm. 

	OPPO
	
	
	
	
	In RRC Connected, measurement is fully controlled by network.

	DENSO
	
	
	
	
	We agree with Ericsson/Qualcomm

	[bookmark: _GoBack]Fraunhofer
	Y
	   Y
	
	
	There are 2 parts to the granularity of RRM relaxation: 1) The granularity at which a criteria is reported and 2) the granularity at which relaxation is applied. The answers from other companies seem to focus/assume the granularity at which the relaxation is applied. And indeed RRM measurement framework already has many tools the network can use to apply it. 
Nonetheless, the network cannot decide about something it doesn`t know about. Therefore, we need to discuss the granularity of information which is reported. An example, which would allow to have relaxation and power saving much more frequently, is that the UE report cells or measurement objects which are below a margin. Then, the network may decide to remove such objects and this could be done without any penalty to mobility performance. 
Also in our view, the proposal from OPPO (see Q2.7) to relax bad beams could also be applied to RRC_Connected mode with great benefits. As the network should have control of relaxations (as already agreed), the network could provide a 1 bit indication when enabling relaxation that discarding these bad beams is allowed. 

   


 
5. Phase-1 Conclusion
Based on the outcome of the discussion, the rapporteur would like to suggest the following set of proposals:
For agreement by email:
Proposal 1. 	(20/20) UE is not allowed to relax its RRM measurements if both stationarity criterion and R17 not-at-cell-edge criterion are configured but UE meets only the R17 not-at-cell-edge criterion.
Proposal 4.  (20/20) UE reports to network when it no longer meets relaxation criteria.
Proposal 8.	(19/20) No additional signaling is introduced for network to tell UE whether and which criteria for RRM relaxation is considered satisfied when leaving RRC_CONNECTED state.
Proposal 9.	(18/20) No need for UE to send UE Assistance Information to request network configuring it with relaxation criteria.
Proposal 7.  (16/20) UE does not report its history/state of RRM relaxation when transitioning from RRC Idle/Inactive to RRC Connected.  
Proposal 3. 	(17/19) Relaxation criteria for UEs in RRC Connected are configured by only dedicated signaling.
For possible agreements during online:
Proposal 10.	(15/20) For the purpose of continued discussions, RAN2 assume that the existing RRM measurement framework can be used as baseline for enabling and disabling UE’s RRM relaxations in RRC Connected, unless RAN4 introduce different or additional methods.
Proposal 11. (4/20) RAN2 continue to wait for RAN4’s progress before deciding on UE’s behaviors when UE meets both R16 and R17 relaxation criteria.
Proposal 12. (16/20) R17 RRM relaxation can be applied to both RedCap and non-RedCap UEs. 
Proposal 2.  (11/19) (working assumption) Introduce an indication similar to combineRelaxedMeasCondition-r16, if RAN4 confirm that RRM relaxation level can be different depend on whether only stationary criterion or both criteria are met. 
Proposal 6.  If measurement reporting framework is used by UE to report its relaxation status, no prohibit timer is needed. If UE Assistance Information is used by UE to report relaxation status, RAN2 discuss further whether prohibit timer is needed. 
Proposal 5. 	(11 vs 8) Continue discussion on whether UAI or measurement reporting framework should be reused for UE to report its relaxation status. 

5. Phase-2 Conclusion
TBD
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