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1. Introduction
This document provides a report for the following email discussion:
· [Post109e#44][PowSav] RRM open issues (CATT, Vivo)
Address known stage-3 remaining open issues from 109e.  NOTE: EMR will not be treated and it is left up to RAN4 (section 3.3 of R2-2002383 except UE capabilities) (CATT)

Capture identified NEW, if any, stage-3 corrections/issues.  Issues that have already been discussed and not pursued should not be brought up again.  

      Intended outcome: Set of agreeable proposals (CATT).  CR for 38.304 will be provided by Vivo (including editorials received offline)

2. Discussion
2.1. Scope of this email discussion
[1] provides a list of open issues identified from the various editor’s notes or open issue lists from the current RAN2 specifications CRs. For RRM, is it captured from in Section 3.3 as follows (with below typo fix, and removing capability issue):
	Open issues
	Related specs

	FFS on the UE behavior if T330 is running.
	38.304

	FFS on RAN4 - if and what parameters we need (e.g. time interval for measurement relaxation since last measurement for cell reselection and the value range for the time interval)
	38.304

38.331


	LS to RAN4 in R2-2002198: FFS how to configure whether higher priority frequencies can be relaxed, and behavior of relaxation of higher priority carriers pending RAN4 decisions.
	38.304
38.331

	FFS whether the configuration for relaxed measurement is a constant value for all relevant frequencies or a per-frequency configured value
	38.304

38.331

	FFS whether detailed methods for relaxed measurements is captured in TS 38.133
	38.331133

	FFS whether the parameter SsearchThresholdP and/ or SsearchThresholdQ is optional or mandatory.
	38.331


However, from the above open issues, the following FFSs do not need to be addressed in this email discussion as they are pending RAN4 discussion/decision.
FFS on RAN4 - if and what parameters we need (e.g. time interval for measurement relaxation since last measurement for cell reselection and the value range for the time interval)
LS to RAN4 in R2-2002198: FFS how to configure whether higher priority frequencies can be relaxed, and behavior of relaxation of higher priority carriers pending RAN4 decisions
FFS whether detailed methods for relaxed measurements is captured in TS 38.133
Indeed, In terms of RAN4 conclusions, they made good progress since they have now agreed the relaxation methods for all scenarios as follows [2]:

	Scenarios
	Applicable RRM relaxation methods

	Scenarios #1
	Allow RRM measurements with longer intervals

	Scenarios #2
	Allow RRM measurements with longer intervals

	Scenarios #3
	UE is not required to meet the intra-frequency and inter-frequency neighbor cell measurement requirements


 

And the leftover FFSs are [2]:

 

	Open issues

	FFS on the scaling factor of measurement interval

	FFS on the transition period between scenarios

	FFS on RRM measurement relaxation for inter-frequency layer with higher priority

	FFS on EMR impact in power saving mode

	FFS on RRM measurement relaxation threshold for inter-frequency measurement

	FFS on RRM impact due to cross-slot scheduling power saving technique


And RAN4 also need to address the FFSs in our LS [3].
As a result, it is preferred to let RAN4 complete their work, answer RAN2 LS, and check their resulting 38.133 CR to assess if anything else needs to be captured in RAN2 specification (e.g. 38.304).  
2.2. Open issue #1: UE behavior if T330 is running

Logged MDT procedure is introduced in NR Rel-16 to collect measurement results with UEs in IDLE/INACTIVE state for network performance optimization. According to TS 38.331, the UE in IDLE/INACTIVE state shall collect Logged MDT measurement if timer T330 is running.

During the offline email discussion #506 “RRM relaxation (Huawei)” [4] in RAN2#109e, the issue whether the UE should not perform relaxed RRM measurement if timer T330 is running was discussed: 

· 8/12 companies don’t support it. Reasons include: 1) The measurement logging is performed by multiple UEs so there is no significant problem from NW usage point of view. 2) The UE radio conditions won’t change much during the relaxed monitoring. 3) From UE point of view, the general principle of Logged MDT is that this should not require extra measurement effort from the UE.
· 2/12 companies support it. If the UE would prioritize relaxation over logged measurements, the NW may not get much result. Furthermore, the NW would get biased results from UE that have been relaxing.
· 2/12 companies need more time to study.
After giving more time to study, we can revisit this issue again, and select among the following options.

Option 1: If timer T330 is running, relaxed RRM measurement is not allowed. Instead, the existing measurement rules in R15 are applied.

Option 2: If timer T330 is running, relaxed RRM measurement can be performed. No further specification impact.
Question 1: Which option do you prefer?
	Company
	Option
	Comments

	OPPO
	Option2
	As majority, there should be no critical problem from NW perspective since measurement logging is performed by multiple UEs.

	Qualcomm
	Option 2
	We support all three arguments listed above  

	Ericsson
	Option 1
	Option 2 does not work, i.e. the NW receives skewed measurements when the UE has performed RRM relaxation, without the NW knowing this. Because the measurement logging is only performed on a small subset of UEs for some time, there is no big impact on UE power saving.

	Sony
	Option 2
	MDT measurements are collection of many UE’s measurements, so we don’t see any impacts on the performance. Also, UE measurements might not change much while in relaxed mode, so we prefer option 2

	CATT
	Option 2
	Agree with all three arguments listed above.

	Huawei, HiSilicon
	Option 2
	

	Panasonic
	Option 2
	We agree the arguments from the companies who didn’t support it.

	LG
	Option 2
	We also have same understanding with three reasons listed above.

	Intel
	Option 2
	As explained in above reasoning. If there were large concerns on network impact due to a UE relaxing its measurements when having to do MDT measurements, a new network indication could be defined to control whether relaxed measurement is applicable or not when configured to log MDT measurements.

	Vivo
	Option 2
	We have the same understanding as the reasons listed above. Network anyway can acquire the measurement logging from the UEs with (partially, depends on the options decided in RAN4) and without relaxation. 

	Samsung
	Option 1
	We support Ericsson’s view. We do not agree with the assumption that the measurement logging is always performed by a large number of UEs. NW can configure a small group of UEs to log measurement. In this case, if some UEs relax measurement and the others do not relax measurement, the NW will get biased results within the configured set of UEs. In addition, since whether to relax measurement is determined by UEs, NW cannot know it, just believing the reported results are based on measurements which are not relaxed. As a result, it can cause NW to make wrong decision/action for network optimization. 

	Apple
	Option 2
	We agree with all the three arguments listed abvove. 

	Nokia
	Neither
	Network can disable relaxed RRM measurements when MDT is performed.


Outcome:
10/13 companies prefer option 2. The 2 companies preferring option1 argue that option 2 will result in biased MDT results in the configured set of UEs, which is not shared by other companies since UE radio conditions are not expected to change much during the relaxed monitoring. 1 company also argues that Network can disable relaxed RRM measurements when MDT is performed. 
Given this outcome confirms the trend from the previous email discussion, it is proposed to agree the following:

Proposal 1 (10/13): If timer T330 is running, relaxed RRM measurement can be performed. No further specification impact.  

2.3. Open issue #2: The configuration for relaxed measurement is a constant value for all frequencies or a per-frequency configured value
This issue was already discussed in the email discussion [108#79] [Power Saving] Running 38.304 phase 2 – Open issues [5] and introduced as follows:

“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.”
During this email discussion, 9/14 companies supported per-frequency configuration of RRM measurement relaxation criteria while 4 companies preferred a global configuration. In the per-frequency option, some companies commented that per-FR could be sufficient. Thus, this time, we split further the option “per-frequency” into two sub-options, “per-frequency” and “per-frequency-range”, to better capture this trend. 
This issue was also discussed in RAN4 without conclusion (slide 6 of [2]) and where one of the options with significant support was to leave it to RAN2. And this is reasonable since it is about the configuration of the relaxation criteria, so it falls into RAN2’s domain. After giving more time to study, we can revisit this issue again and select among the following options: 
Option 1a: Per-frequency indication
Option 1b: Per-frequency-range indication (per FR)
Option 2: Global indication (no change to current spec CRs)
Question 2: Which option do you prefer?
Note: different possibilities exist for capturing Option 1, for example a single set of parameters, as currently, but applicable on a per-frequency/per-FR basis, or a per-frequency/per-FR set of parameters, or else… Therefore companies supporting option 1 are invited to describe how they see this implemented.
	Company
	Option
	Comments

	OPPO
	Option2
	UE measures the serving cell with measured RSRP/RSRQ to perform the criteria checking, if there are frequency specific criteria, it would cause extra complexity from UE perspective, e.g., UE needs to perform frequency specific criteria checking with the same measured serving RSRP/RSPR. We thus think a “Global configuration” which would make things easy to implement.

	Qualcomm
	Option 1b
	We acknowledge that different frequencies may have different RSRP/RSRP measurements. But we think per frequency range is the right granularity. Gains from going beyond that to per frequency are limited and do not justify the extra complexity for UE implementation. 

	Ericsson
	None
	PS: in our recollection we have discussed this during online webinar, and this was not agreed? Also given that RAN4 discussed, but did not agree, should we re-discuss this in RAN2?
PS2: we are not sure if we understood the proposal correctly, i.e. there is/are additional threshold(s) defined on serving cell, i.e. e.g. when serving cell is above “FR2 threshold” and triggers conditions (low mobility, not-at-cell-edge) are fulfilled the UE may relax RRM measurements on FR2? Option 2 means a single threshold for inter-frequency measurements in general?
In our understanding for the example given above, low frequency providing full coverage and high frequency providing spotty coverage, is already covered in legacy by configuring the spotty coverage layer as a higher priority frequency layer. 

	Sony
	Option 1a
	Per frequency indication provides more flexibility, if something needs to be specified in rel-16. We don’t see much value in per FR indication because FR2 deployment will be limited and the benefit of whole RRM power saving feature becomes questionable. 



	CATT
	Option 2
	We agree with Ericsson that high frequency can be configured as a higher priority frequency if both high frequency and low frequency co-exist and low frequency is used for coverage purpose. Considering RAN4 are discussing whether different RRM relaxation behaviors need to be defined for high priority frequencies, we don’t need to introduce another mechanism to achieve different RRM relaxation behaviors or criteria between high frequency and low frequency.

	Huawei, HiSilicon
	Option 2
	

	Panasonic
	Option 2
	If the desired behaviour is to not relax the RRM measurement on certain frequency carriers, it can be achieved by assigning higher priorities to these carriers.  

	LG
	Option 1a
	Relaxed measurement configuration and cell reselection parameters in SIB are cell-specific value. Also higher-priority frequency list is same for all the UEs camping on a cell, except dedicated priority case.
However, UEs camping on a cell may have different measurement results of each configured frequency. Regarding that basic assumption of measurement relaxation is that it should not affect the mobility performance of UEs, we think measurement relaxation should be performed on a neighbour frequency if it is not under good condition. In order to evaluate whether a frequency is under good condition or not, we think per-frequency threshold needs to be introduced.

For example, if cell quality of a frequency is bad (e.g. highest ranked cell of the frequency is lower than the threshold), UE may be allowed to extend measurement period of the frequency. If it is good, the UE should not relax the measurement on the frequency, or slightly extend the measurement period.
From network perspective, when relaxation on higher-priority frequency is allowed, the network may configure low threshold for a higher-priority frequency so that UE can relax the measurement on the frequency only if the cell quality of the frequency is very poor. If increases network’s flexibility for providing the measurement relaxation parameters.
 

	Intel
	Option 1b
	We are also ok with option 1a, however we see more critical to have at least differentiation per frequency range indication (i.e. FR1 vs FR2)

	vivo
	Option 1a or 1b
	First, we share the same understanding as LG. 
We think the listed scenario is a typical use case: 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.
At least flexibility with per-frequency range measurement relaxation should be kept. Otherwise, network will always configure/not configure relaxation for scenarios with multiple frequencies/frequency ranges. If the network vendors don’t want to have such flexibility, same threshold can be configured for the relaxation for all frequencies/frequency ranges. 
Regarding the comments from some companies that RAN4 is discussing the relaxation for higher priority frequency, our understanding is (based on the majority in RAN4) that higher priority frequency will be same as other frequencies in low channel condition, while no relaxation for higher priority frequencies in good channel condition. In this case, there will be no differentiation between high priority frequency and other frequencies in measurement relaxation. 

	Samsung
	Option 2
	When both high and low frequencies co-exist, RRM measurement relaxation can be applied only for high frequency cells, by giving higher priority to low frequencies with highpriorityMeasRelax unset.

	Apple
	Option 1b
	Per Frequency Range distinction seems to be a reasonable granularity. 

	Nokia
	Option 1a or 1b
	Per frequency indication provides more flexibility, but per-frequency-range could be sufficient. 


Outcome:

Option 1 (a or b): 7/13 companies 

Option 2: 6/13 companies (one company said “none” but from the comment we interpret it as option 2).
Then, within option 1, there are split views between 1-a and 1-b (2 vs 2) and 3 companies would be OK with either option.
Given the split views on this issue, we propose to further discuss this during the e-meeting.

2.4. Open issue #3: Whether the parameter SsearchThresholdP and/ or SsearchThresholdQ is optional or mandatory
The current RRC CR is as follows:
    [[

    relaxedMeasurement-r16              SEQUENCE {

        lowMobilityEvalutation-r16          SEQUENCE {

            s-SearchDeltaP-r16                  ENUMERATED {

                                                    dB3, dB6, dB9, dB12, dB15, 

                                                    spare3, spare2, spare1}                 OPTIONAL,     -- Need S
            t-SearchDeltaP-r16                  ENUMERATED {

                                                    s5, s10, s20, s30, s60, s120, s180,

                                                    s240, s300, spare7, spare6, spare5,

                                                    spare4, spare3, spare2, spare1}         OPTIONAL      -- Need S
        }                                                                                   OPTIONAL,     -- Cond OptMandatory
        cellEdgeEvalutation-r16             SEQUENCE {

            s-SearchThresholdP-r16              ReselectionThreshold                        OPTIONAL,     -- Need R
            s-SearchThresholdQ-r16              ReselectionThresholdQ                       OPTIONAL      -- Need R
        }                                                                                   OPTIONAL,     -- Cond OptMandatory
        relaxedMeasCondition-r16            ENUMERATED {

                                                lowMobilityOrNotAtCellEdge,

                                                lowMobilityAndNotAtCellEdge}                OPTIONAL,     -- Cond MultRelaxCriteria
        highPriorityMeasRelax-r16           ENUMERATED {true}                               OPTIONAL      -- Need R
    }                                                                                       OPTIONAL      -- Need R
    ]]

And the current 38.304 CR reads as follows:
	The relaxed measurement criterion for UE not at cell edge is fulfilled when:

-
Srxlev > SSearchThresholdP, if SSearchThresholdP is configured, and,

-
 Squal > SSearchThresholdQ, if SSearchThresholdQ is configured,


Therefore, in their current state, the specifications assume that SSearchThresholdP and SSearchThresholdQ can be optional but at least one should be configured when cellEdgeEvalutation is configured to allow the current 38.304 implementation. The above FFS aims at clarifying this. We see 3 options resulting from the email discussion [Offline-515][PowSav] 38.304 Running CR (Vivo):
When cellEdgeEvalutation is configured:

· Option 1: both SSearchThresholdP and SSearchThresholdQ are mandatory fields
· Option 2: at least one SSearchThresholdP or SSearchThresholdQ of should be configured
· Option 3: SSearchThresholdP should be mandatory while SSearchThresholdQ is optional
Companies are invited to provide their preferred option.

Question 3: Which of the above options do you prefer?
	Company
	Option
	Comments

	OPPO
	Option3
	At least one of the threshold should be configured, i.e., both option 2/3 are fine to us. However, considering RSRP is more related to “no-at-cell-edge” criteria, we slightly prefer to option 3.

	Qualcomm
	Option 3
	Because this is the criteria for determining whether UE is located in cell center. RSRQ may matter only in dense deployment scearios.

	Ericsson
	Option 3/4
	RSRP threshold could be mandatory, or optional with default value infinite. And RSRQ threshold could be optional, with default value 0.

	Sony
	Option 3
	One criterion should be mandatory, and we think quality could be optional in this case.

	CATT
	Option 3
	For the not-at-cell-edge criterion, RSRP needs to be mandatorily considered. Whether to consider interference is optional which is dependent on deployment scenarios.

	Huawei, HiSilicon
	Option 3
	

	Panasonic
	Option 3
	We share the same view as OPPO.

	LG
	Option 3
	We think RSRP is the baseline.

	Intel
	Option 3
	We have slightly preference towards option 3, however we could also be ok with option 2 (which leaves final decision up to network implementation).

	vivo
	Option 1

Option 3 is acceptable
	In the existing cell selection and reselection procedure, the evaluation of both Srxlev and Squal are mandatory to decide whether a candidate cell is suitable.
In the existing measurement procedure for cell re-selection, the evaluation of both Srxlev and Squal are mandatory to decide the intra-frequency/inter-frequencies/inter-RAT measurements can be relaxed.
Thus, we think both parameter should be mandatory. 

But if majority prefer option 3, we also agree. 

	Samsung
	Option 2/3
	Either Option 2 or Option 3 is fine.

	Apple
	Option 3
	RSRP threshold should be mandatory

	Nokia
	Option 3
	


Outcome:

All 13 companies are OK with option 3.

Proposal 2: When cellEdgeEvalutation is configured, SSearchThresholdP should be mandatory while SSearchThresholdQ is optional.  

2.5. Open issue #4

It has been agreed that the UE may choose to perform relaxed measurements when the UE has performed intra-frequency or inter-frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell. However, it has not been discussed what is the UE behaviour after system information change. Network may change relaxed measurement parameters e.g. for load balancing purposes in which case it is important that the UE re-evaluates relaxation criteria. This needs to be captured in TS 38.304.

Question 4: Should it be captured in TS 38.304 that UE should re-evaluate the relaxation criteria when network changes the relaxed measurement parameters in system information?
	Company
	Option
	Comments

	Sony
	Not sure
	On the new issue added by Nokia, we think parameters may change with SI update and UE should re-evaluate the criteria. At this stage, we are not sure if something needs to be captured.

	CATT
	No
	In current TS 38.304, there is no similar description for existing measurements. For example: During NR Inter-frequency and inter-RAT Cell Reselection criteria (i.e. 5.2.4.5 in TS 38.304), there are some parameters (including threshold and a time interval TreselectionRAT) which also change. But there is no description what is the UE behavior after parameters change in section 5.2.4.5 in TS 38.304. Similarly, nothing similar is currently captured for legacy relaxation parameters in 36.304. So we understand that it is dependent on UE implementation how to deal with related estimation procedure when corresponding parameters change due to SI update in RRC idle/inactive state. Then for relaxation parameters update in NR, we can also follow the same principle?

	Huawei, HiSilicon
	No
	SI change is not a frequent event and change of relaxation parameters would be rare. Even so, in case the parameters would be updated then it would make little or no difference whether UE re-evaluates, or continues to evaluate with the new parameters applied. No need to include special handling for this corner case.

	Panasonic
	No
	We think it is up to UE implementation when and how to re-evaluate the relaxation criteria when the relevant parameters are updated in SI. We agree with CATT that since it is not specified in 38,304 on other Idle/Inactive “evaluation” procedures when parameters are updated, we don’t need to specify it particularly for the RRM measurement relaxation procedure.

	LG
	No
	If TSearchDeltaP value is changed before expiry of original value, we think it is up to UE implementation whether to follow the new value or old value. So we don’t need to specify further.

	Intel
	No
	We share similar view as explained by CATT. 

	vivo
	No
	We have the similar understanding as CATT. Beside, SI change will not happen frequently. There is no need to define a specific UE behaviour to deal with this case. We can leave to UE implementation. 

	Samsung
	No
	We agree with CATT’s view.

	Apple
	No
	This should be left to UE implementation. Also, how frequently is this scenario expected to happen ?

	Nokia
	Yes 
	The UE should respect system information configurations provided by the network and this should not be left UP to UE implementation. 


Outcome:

8/10 companies do not see the need to support the proposal, as it is not supported in both NR and LTE legacy specifications.

Proposal 3 (8/10): It is left up to UE implementation whether to re-evaluate the relaxation criterion when network changes the relaxed measurement parameters in system information. No specification change to capture any UE behavior.
2.6. New issues
Companies are invited to share any new issue on RRM measurements for Power Saving that has not been discussed so far. 
Question 4: Please describe any new open issue on RRM measurements for Power Saving that has not been discussed so far.
	Company
	New issue description

	Nokia
	It has been agreed that the UE may choose to perform relaxed measurements when the UE has performed intra-frequency or inter-frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell. However, it has not been discussed what is the UE behaviour after system information change. Network may change relaxed measurement parameters e.g. for load balancing purposes in which case it is important that the UE re-evaluates relaxation criteria. This needs to be captured in TS 38.304.

	Ericsson
	The agreed CR for 38.304 (R2-2002414) says
When the UE is required to perform measurements of intra-frequency or NR inter-frequencies or inter-RAT frequency cells according to the measurement rules in sub-clause 5.2.4.2, the UE may choose to perform relaxed measurements [FFS according to TS 38.133 [8]] 

-
for measurements of intra-frequency, NR inter-frequencies of equal or lower priority, and inter-RAT frequency cells of equal or lower priority; or, 

-
for measurements of NR inter-frequencies or inter-RAT frequency cells of higher priority, if highPriorityRelax is configured with value true, 

In our understanding it should say “and” instead of “or”, 
i.e. the UE may relax measurements on all frequency layers, when the relaxation conditions are met, and highPriorityRelax is set. 

	Sony
	On the new issue added by Nokia, we think parameters may change with SI update and UE should re-evaluate the criteria. At this stage, we are not sure if something needs to be captured.


3. Conclusion
The following proposals capture the outcome suggested by the rapporteur of this email discussion:

Proposal 1 (10/13): If timer T330 is running, relaxed RRM measurement can be performed. No further specification impact.  
Proposal 2 (13/13): When cellEdgeEvalutation is configured, SSearchThresholdP should be mandatory while SSearchThresholdQ is optional.  

Proposal 3 (8/10): It is left up to UE implementation whether to re-evaluate the relaxation criterion when network changes the relaxed measurement parameters in system information. No specification change to capture any UE behavior.
The following issue could not be resolved and should be continued on-line during next e-meeting:

The configuration of the relaxation criteria is constant for all frequencies (6) or is per-frequency (or per-FR) configured (7).
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