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1 Introduction
In this contribution we discuss the open issues of the RRM impact of UE power saving WI based on the agreements from last meeting. Good progress was made in some areas while the progress in other areas was limited, but the number of options were reduced.
2 Discussions
Measurement requirements
It was agreed to use fixed scaling factor for scenario #1 and #2, and the current requirements for Tdetect, Tmeasure and Tevaluate are to be scaled by the agreed scaling factor [1]. There has been different proposals on what scaling factors to use, and whether they are same or different for the different scenarios remain open. 
	· Fixed scaling factor of measurement interval is used for scenario#1 and scenario#2

· FFS the same value is used for scenario#1 and scenario#2

· Option 1: the same value (Nokia, CATT, vivo, MTK, Qualcomm, CMCC, ZTE)

· Option 1: 2 times (CMCC, ZTE)
· Option 2: 4 times (Nokia, CATT, MTK, vivo, Qualcomm, NEC)
· Option 2: different value (Nokia, CATT, Ericsson, CMCC)

· 4 times for scenario#1 and 2 times scenario#2 (Ericsson, Nokia, CATT, CMCC, NEC


One important difference between scenario #1 and #2 is the UE mobility. The UEs operating in scenario #2 can be of high-speed than UEs operating in scenario #1. The measurement performance typically depends on the Doppler, and with higher Doppler the number of cell changes also increases for the UEs in not-at cell edge than for the UEs in the low mobility scenario. It is noted that RAN4 has not yet performed any system level study on the impact on the moblity impact due to relaxed measurements. Our view is therefore to allow carefully allow the relaxation for the high-mobility UEs, while the UEs in the low mobility scenarios can be allowed to relaxed the measurements more. In other words, requirements of UEs in scenario #2 should not be relaxed to the same or similar level as UEs in scenario #1 where they completely stationary or have low mobility. Therefore we support option 2 which means to use scaling factor 4 in scenario #1 and 2 in scenario #2. 
· Proposal #1: Use scaling factor 4 for low mobility scenario and 2 for not-at cell edge scenario.
Another open issue is related to what requirements UE shall fulfil when both criteria are configured with AND condition. If both criteria are fulfilled, the scenario is equivalent to scenario #3 and it reasonable to apply scenario #3 requirements. 
· Proposal #2: A UE which is configured with both relaxation methods and AND condition, shall apply the relaxation method and requirements corresponding to scenario #3 when both relaxation criteria are fulfilled.

Requirements during the transition period

The transition period is referred to the period when UE switches from one operating scenario to another, e.g. from scenario #1 or #2 to scenario #3, scenario #3 to scenario #1 or #2, scenario #1 to scenario#2 etc. It is important to note the measurement requirements are going to be different at least for scenario #1 or #2 and scenario #3 since the UE is required to measure with a certain periodicity in scenario #1 or #2 but it may not measure anything in scenario #3. This means, in some cases the UE may move from a scenario with more relaxed requirements to a scenario where stricter requirements apply and vice versa. 

In a first example, the UE is moving from scenario #3 where the requirements are expected to be more relaxed to a scenario #1 or #2 where the requirements are expected to be more stringent. In this case, the new requirements shall apply directly upon fulfilling the criteria associated with scenario #1 or #2. The reason is that the UE may no longer be stationary or it may have started to move faster for different reasons.

 In a second example, the UE is moving scenario #1 or #2 to scenario #3, i.e. from a scenario where the requirements are stringent to a scenario where the requirements are more relaxed. In this case, the UE shall not switch to the new requirements directly, instead it shall continue operating requirements corresponding to scenario #1 or #2 at least for a certain time Tx. Tx can be expressed in terms of number of DRX cycles. 
The motivation is that the UE is moving from a scenario where measurements are done periodically to account for the UE mobility and geographical location to a scenario where UE is not performing any measurements at all. This is a big change and should be done very carefully to not degrade the performance of other procedures that depend on these measurements. This also gives an opportunity for the UEs to complete already ongoing measurement activities as UE does not have to discard samples taken just prior to the new criteria is fulfilled, which in turn may also improve the power consumption. It is noteworthy that similar transition requirements were also introduced in LTE relaxed measurement requirements where the UE is required to fulfil the legacy requirements for time duration T0 after certain type of switchings.  

Based on the above explanation, we support option 2. 
· Proposal #3: 

· When switching from scenario #1 or #2 to scenario #3, the UE shall fulfil the requirements corresponding to scenario #1 or #2 for N DRX cycles and thereafter switch to requirements corresponding to scenario #3
· When switching from scenario #3 to scenario #1 or #2, the UE shall fulfil the requirements corresponding to scenario #1 or #2 upon fulfilling the switching criteria. 
· When switching from normal mode to scenario #1/#2/#3, the UE shall fulfil the requirements corresponding to normal mode for N DRX cycles and thereafter switch to requirements corresponding to scenario #1/#2/#3
· When switching from scenario #1/#2/#3 to normal mode, the UE shall fulfil the requirements corresponding to normal mode upon fulfilling the switching criteria.
Triggering RRM relaxation mode

Another open issue is related to how often the UE shall evaluate the relaxation criteria as brought up in [2]. The measurement relaxation criteria are defined in terms of serving cell signal strength/quality, and the neighbour cell measurements are triggered based on the serving cell evaluation using S criterion once every M1*N1 DRX cycle. This is the periodicity for evaluating whether to enter or exit the relaxation criteria. We do not agree to introduce factor K to the periodicity of evaluating the serving cell criterion as proposed in [2] because implicitly relaxes the serving cell measurements also which is not part of the WI. Factor K was motivated to reduce the “ping-pong” effect of the UEs frequently switching between normal measurement mode and relaxed measurements modes. In our view, the transition requirements already being discussed addresses this issue.
· Proposal #4: No impact on the serving cell evaluation periodicity due to evaluation the relaxation criteria.  
EMR impact

The impact of power saving methods on EMR has been discussed in the last two meetings. We have explained our view in [R4-1915295] and our position is to support option 2 in [R4-2005330].
· Proposal #5: The UE is not allowed to enter any relaxed measurement modes if UE is configured with early measurement reporting (EMR) and T331 timer is running.
Carrier specific thresholds for measurement relaxation
Following was agreed on carrier specific thresholds for measurement relaxation [1]:
	· RRM measurement relaxation threshold for inter-frequency measurement
· Option 1: It is up to RAN2’s decision on whether to introduce carrier specific threshold for inter-frequency measurement relaxation. (Apple, CATT, CMCC, Huawei, Ericsson, Qualcomm, NEC)
· Option 2:  Introduce carrier specific search thresholds for measurement relaxation. (LGE, Nokia, vivo)
· Companies are encourage to provide analysis of performance impact due to measurement relaxation.


In our understanding measurement relaxation using carrier specific threshold have been discussed in RAN2 earlier without any progress. This method does not reduce the effective power consumption in the UE, which remains the same. We therefore support option 1 as it is a RAN2 decision. If this procedure is agreed in RAN2, RAN4 can work on developing the corresponding requirements. 

· Proposal #6: RAN4 shall develop requirements for relaxation using carrier specific threshold only if the procedure is agreed in RAN2. 
Another open issue is related to treating of inter-frequency- and inter-RAT carriers of different priorities. More specifically, the consequences of having different relaxation requirements for inter-RAT carriers with certain priority and inter-frequency carriers of same priority was discussed, and concern was raised that UE may perform the inter-RAT cell change before attempting inter-frequency cell changes. It needs to be noted that the requirements of inter-frequency and inter-RAT carriers are already different. However, if relaxation to higher priority carriers are allowed, then same relaxation shall be allowed for both inter-frequency carriers and inter-RAT carriers of certain priority. 

· Proposal #7: The measurement relaxation requirements for higher priority or equal/lower priority applies to inter-RAT measurements with higher priority or equal/lower priority.

3 Summary
In this contribution we have discussed the open issues of UE power saving modes and its impact on RRM requirements. Based on the discussions, we have made following observation and proposals:

· Proposal #1: Use scaling factor 4 for low mobility scenario and 2 for not-at cell edge scenario.
· Proposal #2: A UE which is configured with both relaxation methods and AND condition, shall apply the relaxation method and requirements corresponding to scenario #3 when both relaxation criteria are fulfilled.
· Proposal #3: 

· When switching from scenario #1 or #2 to scenario #3, the UE shall fulfil the requirements corresponding to scenario #1 or #2 for N DRX cycles and thereafter switch to requirements corresponding to scenario #3
· When switching from scenario #3 to scenario #1 or #2, the UE shall fulfil the requirements corresponding to scenario #1 or #2 upon fulfilling the switching criteria. 
· When switching from normal mode to scenario #1/#2/#3, the UE shall fulfil the requirements corresponding to normal mode for N DRX cycles and thereafter switch to requirements corresponding to scenario #1/#2/#3
· When switching from scenario #1/#2/#3 to normal mode, the UE shall fulfil the requirements corresponding to normal mode upon fulfilling the switching criteria.
· Proposal #4: No impact on the serving cell evaluation periodicity due to evaluation the relaxation criteria.  

· Proposal #5: The UE is not allowed to enter any relaxed measurement modes if UE is configured with early measurement reporting (EMR) and T331 timer is running.

· Proposal #6: RAN4 shall develop requirements for relaxation using carrier specific threshold only if the procedure is agreed in RAN2. 

· Proposal #7: The measurement relaxation requirements for higher priority or equal/lower priority applies to inter-RAT measurements with higher priority or equal/lower priority.
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