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1. Introduction
For the UE power saving work item at RAN4, the following agreements have been achieved at RAN4 94e bis meeting [1]: 
· 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 
· Option 1: 2 times 
· Option 2: 4 times
· Option 2: different value 
· 4 times for scenario#1 and 2 times scenario#2
· The scaling factor of RRM measurement relaxation with longer intervals shall apply to Tdetect, Tevaluate, and Tmeasure.
· The time interval for measurement relaxation since last measurement for cell reselection for scenario#3 (Low mobility and Not in cell-edge scenario) is 1 hour
· When network configures the parameters of both low mobility and not-at-cell-edge criteria,
· If network indicates option a,  
· the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled
· If network indicates option b,
· the relaxation method corresponding to scenario #1 when only low mobility criteria is fulfilled
· the relaxation method corresponding to scenario #2 when only not-at-cell-edge criteria is met.
· FFS the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled
· RRM measurement relaxation for inter-frequency layer with higher priority
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, no relaxation of the current measurement delay requirement is expected for inter-frequency measurement with higher priority. 
· The agreement is only applicable when condition of scenario 2 is fulfilled and condition of scenario 1 is not fulfilled or not configured.
· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements in scenario 3. 
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the relaxed requirement for the frequency layer of higher priority shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
· FFS the measurement relaxation method for higher priority carriers or equal/lower priority carriers applies to inter-RAT carrier with higher priority or equal/lower priority.
· RRM measurement relaxation by reducing the number of frequency layer to be measured
· No consensus to introduce the RRM measurement relaxation by reducing the number of frequency layer. 
· No further discussion in RAN4.
· Transition period requirement
· Option 1: 
· When the intra/inter-frequency measurement transitions between any of two scenarios during one cell-reselection or measurement period, the cell re-selection or measurement requirements shall be the maximum of corresponding to the first mode before transition and the second mode after transition.
· Option 2: 
· 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.
· Option 3: 
· Define transition requirement between normal mode to relaxed mode (scenario 1/2/3) and vice versa
· Not define transition period between scenario 1/2 and 3 and vice versa
· FFS the triggering RRM relaxation mode
· FFS the threshold mismatch between not at cell edge condition and cell centre condition
· Not to introduce idle mode measurement accuracy requirements
· EMR impact in power saving mode
· Option 1: Measurements on EMR carriers should not be relaxed if T331 is running. 
· Option 2: Measurements on EMR carriers shall be relaxed if T331 is running

· 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.
· Option 2:  Introduce carrier specific search thresholds for measurement relaxation.
· Companies are encouraged to provide analysis of performance impact due to measurement relaxation.
· RRM impact due to cross-slot scheduling power saving technique
· Option 1: no RRM impact 
· Option 2: RAN1 will resolve the issue in RAN1 spec 
· Agreement: no further discussion in RAN4.
In this contribution we will provide analysis and solutions for the highlighted issues.
2. Discussion

2.1 Discussion on the value of scaling factor
Regarding on how to extend the measurement interval during RRC idle/inactive state, we think the reasonable way to get a good tradeoff between UE power saving and impact on UE mobility performance, although it maybe marginal. At previous meeting we provided a summary regarding the simulation results which have been done [2-6] to investigate the tradeoff, with the intention to find a reasonable way to determine the scaling factor. The summary is provided at the following table. It should be noted that we only show data obtained under similar simulation environment, for example, results with the assumption where the SMTC window and the start of DRX ON is not aligned in order to get a fair comparison. More detailed information can be found in [7].
Table 1 Power saving gain against scaling factors
	Scaling factor
	2
	4
	5
	6
	8
	Extra info

	Source 1 [2]
	11.91%
	17.83%
	
	
	
	DRX-cycle=160ms

	Source 2 [3]
	24%
	36%
	
	
	
	Case 2 results in [3]

	[4]
	14.1%


	21.2%
	22.6%
	
	24.7%
	

	[5]
	19.2%
	28.8%  
	
	
	
	Case 2 results in [5]

	[6]
	
	27.9% [DRX 0.32S]

24.7% [DRX 0.64S]
19.7% [DRX 1.28S]

14.2% [DRX 2.56S]
	
	
	32.5% [DRX 0.32S]
28.6% [DRX 0.64S]

23.0% [DRX 1.28S]

16.5% [DRX 2.56S]
	3km/h and 30km/h

NLOS


From the summary we can have the following observations:
1. Comparing the power saving gain achieved by using different scaling factors, it can be found that the improvement of the power saving gain is saturated with the scaling factor increasing. The largest power saving gain increase happens when the scaling factor is increased from 2 to 4. 
2. With the increase of DRX cycle length, the power saving gain potential is decreased.  
Hence, based on the design target that the scaling factor should guarantee enough UE power saving gain to ensure the new introduced UE RRM relaxation feature make senses, 4 should be used as the scaling factor. 
On the other hand, the tradeoff between the power saving gain and the impact on UE mobility performance should be considered as another dimension to limit the scope of the scaling factor. As mentioned at [8], under LTE Rel-12 IncMon scenario, when the predefined triggering criteria is satisfied, the RRM requirement can be relaxed 6 times to the normal requirement. Note that the IncMon is already an implemented feature in LTE, and the mobility performance is not seriously impacted when requirement on some frequency is relaxed, even though there is no restriction of ‘low mobility’ or ‘not-in-cell-edge’. 
Based on former analysis we have the following observation:

Proposal 1: Use the same scaling factor for scenario 1 and 2, use 4 as the scaling factor. 
However we also note that the value of scaling factor has been discussed for a few meetings and the proposed value at previous RAN4 meeting is either 4 or 2. To make progress, here we suggest that the scaling factor could be DRX length dependent. Using the performance requirement table below (only for illustration purpose, to indicate possible DRX length), for small DRX cycle length such as 0.32s, no issue can be identified to use a scaling factor 4 since 1.28s (0.32*4) is already a valid configuration. For large DRX cycle such as 2.56s, scaling factor 2 can be considered.  
Table 4.2.2.3-1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x M2 (36 x N1 x M2)
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:
Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.
Note 2:
M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.


Proposal 2: If there is no consensus on proposal 1, we suggest to consider the value of scaling factor is DRX cycle length dependent. Again, same scaling factor is configured for scenario 1 and 2. 


Proposal 3: If proposal 2 is acceptable, we suggest to use 4 for DRX cycle length 0.32s, 0.64s and 1.28s, use 2 for DRX cycle length 2.56s.
2.2 Discussion on the explanation on option b “OR” of scenario 3

At [9], RAN2 provides further clarifications on scenario 3 and the corresponding text is copied here for reference. 
When network configures the parameters of both low mobility and not-at-cell-edge criteria. UE can perform measurement relaxation according one of the following options, which is indicated by the network:

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

· Option b: UE uses either low mobility criterion or not-at cell-edge criterion (the selection can be left to UE implementation), i.e. UE can perform relaxation when either low mobility or not-at-cell-edge criterion is fulfilled. And detailed relaxation behaviours are same as case that network only configures the criterion fulfilled (either low mobility or not-at-cell-edge criterion);

The corresponding part of section “5.2.4.9.0 Relaxed measurement rules” in TS38.304 is copied here for reference. 
-
The UE has performed intra-frequency or inter-frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and,

-
if relaxedMeasCondition is configured and set to lowMobilityAndNotAtCellEdge,

-
the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP and, the criterion in clause 5.2.4.9.2 is fulfilled;

-
otherwise,

-
the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; or, the criterion in clause 5.2.4.9.2 is fulfilled.

Regarding option b, from the current RAN2 specification, under the clause “otherwise” part, it clearly mentions that a UE will determines whether to enter relax stage based on either the scenario 1 (low mobility criterion) or the scenario 2 (not at the cell edge) is satisfied. However the situation when the two conditions are both satisfied is not included within the “otherwise” part. The option a of scenario 3 is specified under the clause “ if relaxedMeasCondition is configured and set to lowMobilityAndNotAtCellEdge”.
We think the logic is quite clear here and if a UE considers to use scenario 3 relaxation requirement, it could be simply configured with option a “AND” of scenario 3. 
The corresponding UE behaviour of option b of scenario 3 could be when a UE enters RRM relaxation mode through a particular criterion, for example through low mobility criterion. During RRM relaxation mode, that UE will only monitor that particular criterion (here is the low mobility criterion) to determine whether to stay or leave RRM relaxation mode and will not check the other criterion. If a UE leave RRM relaxation mode it will monitor the two criteria (low mobility/not-at-cell-edge) again to determine when enters into RRM relaxation mode. Hence when option b is used, from the behaviour point of view, a UE looks like using either scenario 1; or scenario 2; or using scenario 1 or 2 in turn.    
Proposal 4: UE will not consider scenario 3 performance relaxation when option b of scenario 3 is configured.
2.3 Discussion on the transition period between different scenarios
To facilitate the discussion, we can identify three stages of the idle state neighbour cell measurement:

1. Normal measurement stage: when normal measurement requirements apply for neighbour cell measurement;
2. Relax measurement stage: when relaxed measurement requirements apply for neighbour cell measurement;
3. No requirement stage: when no requirement applies for neighbour cell measurement except for higher priority frequency layer search; 

In current RAN4’s specification, there is no transition period when a UE transfers from normal measurement stage to no measurement stage and vice versa. However this “no transition” may have different explanations depending on whether a UE transfers from a tight requirement stage to a loose requirement stage, or transfers from a loose requirement stage to a tight requirement stage. When a UE transfers from a tight requirement stage to a loose requirement stage, there is no exactly deadline on when that UE should apply loose requirement, which means that UE can either stay at the tight requirement stage for a period as it likes, or immediately turn into no measurement requirement stage. On the other hand, when a UE transfers from a loose stage to tight stage, it should follow the tight stage requirement immediately in order to satisfy performance requirement. 

Observation 1: There is no transition period defined in the current RAN4 specifications when a UE transfers from normal measurement stage to no measurement stage and vice versa
Observation 2: When a UE transfers from a tight requirement stage to a loose requirement stage, actually there is no exactly deadline on when that UE should apply the corresponding loose requirement. On the other hand, when a UE transfers from a loose stage to tight stage, it should follow the tight stage requirement immediately in order to satisfy performance requirement.
The relationship between the scenarios defined at UE power saving WI and the stage of requirements are summarized as below:

Relax measurement stage: scenario 1, 2 and option b of scenario 3
No measurement stage: option a of scenario 3

Based on above analysis and following current RAN4’s principle, no transition period need be defined between any normal and relax measurement stages and no requirement stage, i.e., no transition period need be defined between normal stage, scenario 1, scenario 2, option b of scenario 3 and option a of scenario 3 and vice versa. 
Proposal 5: no transition period need be defined between normal measurement stage/relax measurement stage and no requirement stage, i.e., no transition period need be defined between normal stage, scenario 1, scenario 2, option b of scenario 3 and option a of scenario 3 and vice versa.
For the transition period between scenario 1, scenario 2, option b of scenario 3, firstly we need identify whether that transition between different scenarios happens frequently or the transition is just a one-off event over a relative long period. We believe when a network is configured with a particular scenario, this network configuration will last for a relative long period. It is unlikely that a network is configured by a scenario and updated to another scenario at second level scale. Therefore defining the transition period, which targets for different stages over second scale, provides little benefit for a large time scale.   
Proposal 6: It is not necessary to define transition period when a UE transfers between scenario 1, 2 and option b of scenario 3.  
At [10], it proposed that a transition period could be defined when a UE moves between RRM relaxation stage and normal stage. At [11], the question on how to determine when to enter RRM relaxation stage has been raised and it is for FFS, i.e., FFS the triggering RRM relaxation mode. Based on the item 3, 4 of option 2 (copied here for convenience), we find similarity between the two questions. Using item 3 below as an example, a UE firstly detects it can switch from normal mode to scenario #1/#2/#3, then it will stay at normal mode for N DRX cycles whereas the intention of triggering RRM relaxation mode is simply to use N DRX cycles to determine whether a UE can switch from normal mode to scenario #1/#2/#3 or not.      
· 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.

Observation 3: There is similarity between the question on the triggering RRM relaxation mode and the item 3, 4 of option 2 on how to define the transition period between normal mode and relax mode. 

Back to the question whether to define the transition period between the RRM relaxation measurement stage and RRM normal stage, we think the necessity depends on whether a UE can stably stay at a particular mode. For the scenario where there are a lot of “ping-pong” between RRM relaxation and RRM normal stage, a transition period could be defined and the transition period applies for the following cases: 1. transition between RRM relaxation caused by scenario 1 and normal RRM stage; 2 transition between RRM relaxation caused by scenario 2 and normal RRM stage; 3 transition between RRM relaxation caused by option b of scenario 3 and normal RRM stage. 

Proposal 7: A transition period could be defined when a UE moves between RRM relaxation stage and normal stage; the transition period applies for the following cases: 1. transition between RRM relaxation caused by scenario 1 and normal RRM stage; 2 transition between RRM relaxation caused by scenario 2 and normal RRM stage; 3 transition between RRM relaxation caused by option b of scenario 3 and normal RRM stage.

A single rule can be designed to be used in transition period for the all these cases. The rule could be: when switching from RRM normal stage to RRM relaxation stage, UE shall fulfill the requirements corresponding to RRM normal stage for N DRX cycles; when switching from RRM relaxation stage to RRM normal stage, UE shall use the requirements corresponding to RRM normal stage immediately. 
Proposal 8: If the transition period requirements are defined, the principle could be: when switching from RRM normal stage to RRM relaxation stage, UE shall fulfill the requirements corresponding to RRM normal stage for N DRX cycles; when switching from RRM relaxation stage to RRM normal stage, UE shall use the requirements corresponding to RRM normal stage immediately.

2.4 RRM relaxation threshold for inter frequency layers

This question has been discussed for a few meetings however no consensus can be achieved. As we mentioned at [11] for inter-frequency measurement relaxation, based on operator’s input, multi-frequency deployment would be a general case in NR. However, from UE perspective, the power consumption due to inter-frequency measurement would be quite high. Basically a UE can determine whether to have RRM measurement relaxation or not based on a threshold. That threshold could be: 

i) same as the threshold for intra-frequency layer RRM relaxation; 

ii) a new threshold for UE to determine whether have RRM relaxation on all inter-frequency layer or not; 

iii) a particular threshold for a particular frequency layer to define a region at that frequency layer where a UE can move between relaxed and normal RRM measurement mode. 

In addition at current specifications two sets of parameters SIntraSearchP /SIntraSearchQ and SnonIntraSearchP /SnonIntraSearchQ are introduced to handle IDLE state intra-frequency measurement and inter-frequency measurement, following the same principle we think a separate threshold to handle inter-frequency scenario can be considered. 
Proposal 9: RRM relaxation on different inter frequency layers could be treated separately. Alternatively, a separate threshold to handle inter-frequency scenario can be considered.
2.5 EMR impact on UE power saving  
The EMR is introduced at the CA/DC enhancement work item with the intention to reduce the CA/DC setup when UE enters to connected mode. Whether measurement on EMR carriers can be relaxed or not has been discussed for a few meetings and no conclusion was achieved. 

The design principle of UE power saving is a UE only enters UE power saving mode when the radio environment is good, based on it the UE mobility performance will not be impacted and the accuracy of samples for measurement purpose is not degraded. Hence the quality or the statistical properties of the sample set should be good enough for a UE to fulfil other purposes, including targets of EMR, especially the EMR functionality does not require any urgent action. Therefore we still support option 2.

Proposal 10: support option 2 for the item EMR impact on UE power saving, i.e., measurements on EMR carriers shall be relaxed if T331 is running
2.6 RRM measurement relaxation for inter-frequency layer with higher priority

At previous RAN4 meeting agreements on how to handle higher priority frequency layer measurement were achieved however we have some concerns regarding a UE can stop higher priority frequency layer measurement in scenario 3. 
The current design principles on higher frequency layer measurement back to LTE are:
· When the serving cell quality is good enough the higher priority frequency layer is measured with a rate Thigher_priority_search(60s for each higher priority frequency layer)
· When the serving cell quality is not good enough the higher priority frequency layer is measured with a rate the same as that of equal or low priority frequency layers.
In summary the higher priority frequency layer is always measured, in addition even the serving cell quality is very good it will still be measured to provide opportunities for a UE switches to a higher priority frequency layer.  

Based on agreements on RAN4 94bis e the design principles for the higher priority frequency layer were changed and the corresponding justification could be the purpose of UE power saving. However it is still possible to keep the same design principle back to LTE era with slight update on the previous RAN4 agreement as below:  
- When Srxlev > SnonIntraSearchP  and Squal > SnonIntraSearchQ:

· No relaxation measurements on higher priority carriers further than Thigher_priority_search is expected, when the criteria of low mobility is not configured or not fulfilled.

· RAN4’s assumption is that criteria of not in cell edge must be fulfilled in this scenario;
· UE can stop equal/low priority measurements and the UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search, when criteria of low mobility and not in cell edge are both fulfilled.

- When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ: 
· The relaxed requirement for the frequency layer of higher priority uses the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
· For scenario 3, i.e., when both relaxation criteria are fulfilled, the UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7
With such updates the design principles for higher priority frequency layer measurement are consistent with slight reduction on the UE power saving gain. 
Proposal 11: update on the measurement rules on the higher priority frequency layers in [12] to align with legacy design principles. 
Proposal 12: if proposal 11 is acceptable, the measurement rules on the higher priority frequency layer in [12] is updated to:

- When Srxlev > SnonIntraSearchP  and Squal > SnonIntraSearchQ:

· No relaxation measurements on higher priority carriers further than Thigher_priority_search is expected, when the criteria of low mobility is not configured or not fulfilled.

· RAN4’s assumption is that criteria of not in cell edge must be fulfilled in this scenario;
· UE can stop equal/low priority measurements and the UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search, when criteria of low mobility and not in cell edge are both fulfilled.

- When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ: 
· The relaxed requirement for the frequency layer of higher priority uses the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
· For scenario 3, i.e., when both relaxation criteria are fulfilled, the UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7
2.7 Triggering RRM relaxation mode
The criteria and scenarios on how to execute RRM measurement relaxation have been clearly defined however another question, how to determine when to enter RRM relaxation stage has not been widely discussed. The criteria to determine when triggering RRM measurement relaxation is based on the comparison between serving cell quality and network configured threshold. However how frequently the comparison should be done at the time domain has not been discussed. At the current specification it mentions:

The UE shall measure the SS-RSRP and SS-RSRQ level of the serving cell and evaluate the cell selection criterion S defined in TS 38.304 [1] for the serving cell at least once every M1*N1 DRX cycle
Hence the default comparison period is once per M1*N1 DRX cycle, or once per DRX cycle when M1=1 and N1 =1. Based on this rate, the comparison may be too many and if the quality of serving cell has a large variation, there maybe “ping-pong” issue, i.e., a UE moves between normal RRM measurement mode and relaxed RRM measurement mode frequently. One possible solution is to allow one comparison over K* M1*N1 DRX cycle where K is not less than 1. 

Proposal 13: The triggering rate on whether enters RRM relaxed mode can be K times of serving cell measurement period where K≥1.  
3 Conclusion
In this contribution, we provide our further considerations on remaining issues for UE power saving and have he following observations and proposals:
Observation 1: There is no transition period defined in the current RAN4 specifications when a UE transfers from normal measurement stage to no measurement stage and vice versa
Observation 2: When a UE transfers from a tight requirement stage to a loose requirement stage, actually there is no exactly deadline on when that UE should apply the corresponding loose requirement. On the other hand, when a UE transfers from a loose stage to tight stage, it should follow the tight stage requirement immediately in order to satisfy performance requirement.

Observation 3: There is similarity between the question on the triggering RRM relaxation mode and the item 3, 4 of option 2 on how to define the transition period between normal mode and relax mode. 

Proposal 1: Use the same scaling factor for scenario 1 and 2, use 4 as the scaling factor. 
Proposal 2: If there is no consensus on proposal 1, we suggest to consider the value of scaling factor is DRX cycle length dependent. Again, same scaling factor is configured for scenario 1 and 2. 


Proposal 3: If proposal 2 is acceptable, we suggest to use 4 for DRX cycle length 0.32s, 0.64s and 1.28s, use 2 for DRX cycle length 2.56s.
Proposal 4: UE will not consider scenario 3 performance relaxation when option b of scenario 3 is configured.

Proposal 5: no transition period need be defined between normal measurement stage/relax measurement stage and no requirement stage, i.e., no transition period need be defined between normal stage, scenario 1, scenario 2, option b of scenario 3 and option a of scenario 3 and vice versa.

Proposal 6: It is not necessary to define transition period when a UE transfers between scenario 1, 2 and option b of scenario 3.  
Proposal 7: A transition period could be defined when a UE moves between RRM relaxation stage and normal stage; the transition period applies for the following cases: 1. transition between RRM relaxation caused by scenario 1 and normal RRM stage; 2 transition between RRM relaxation caused by scenario 2 and normal RRM stage; 3 transition between RRM relaxation caused by option b of scenario 3 and normal RRM stage.

Proposal 8: If the transition period requirements are defined, the principle could be: when switching from RRM normal stage to RRM relaxation stage, UE shall fulfill the requirements corresponding to RRM normal stage for N DRX cycles; when switching from RRM relaxation stage to RRM normal stage, UE shall use the requirements corresponding to RRM normal stage immediately.

Proposal 9: RRM relaxation on different inter frequency layers could be treated separately. Alternatively, a separate threshold to handle inter-frequency scenario can be considered.
Proposal 10: support option 2 for the item EMR impact on UE power saving, i.e., measurements on EMR carriers shall be relaxed if T331 is running
Proposal 11: update on the measurement rules on the higher priority frequency layers in [12] to align with legacy design principles.

Proposal 12: if proposal 11 is acceptable, the measurement rules on the higher priority frequency layer in [12] is updated to:

- When Srxlev > SnonIntraSearchP  and Squal > SnonIntraSearchQ:

· No relaxation measurements on higher priority carriers further than Thigher_priority_search is expected, when the criteria of low mobility is not configured or not fulfilled.

· RAN4’s assumption is that criteria of not in cell edge must be fulfilled in this scenario;
· UE can stop equal/low priority measurements and the UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search, when criteria of low mobility and not in cell edge are both fulfilled.

- When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ: 
· The relaxed requirement for the frequency layer of higher priority uses the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
· For scenario 3, i.e., when both relaxation criteria are fulfilled, the UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7
Proposal 13: The triggering rate on whether enters RRM relaxed mode can be K times of serving cell measurement period where K≥1.  
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