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During the RAN2#105bis meeting, RAN2 had online discussion about NR power saving for RRM measurements. RAN2 made the following agreements.
	Agreements 
1. Measurement relaxation criteria can consider both low mobility and UE location in the cell (e.g. whether the UE is in cell-edge).    
2. UE may activate relaxed measurement criteria if at least any of the following conditions are met:   
a) Serving Cell measurement does not change more than a relative threshold during a time period
-  LTE relaxed monitoring criteria in 36.304 is considered as a baseline.  Additional enhancements to address aspects that are specific to NR can be considered. 
	b) UE is not a cell edge, meaning that serving cell/beam RSRP/RSRQ/SINR is above a threshold
	FFS: Whether neighbour cell RSRP should also be considered.


During the RAN2#107bis meeting, the above agreements were further elaborated:
	1. Network can configure the triggering criteria independently (i.e. either cell-edge or low mobility or both) 
2. Cell-edge criteria will not consider neighbour cell measurements


To progress for further details, RAN2 also set up the following email discussion:
	[107bis#68][PowerSaving] RRM measurement relaxation (Mediatek)
	Intended outcome: Report, possibly Draft LS
	- Stage 3 details for the triggering criterion based on papers from RAN2#107bis
	- Summarize and discussion of RRM measurement relaxation based on papers from RAN2#107bis
	- Agreeable proposals and possible LS to RAN4 
	Deadline: Next Meeting


[bookmark: OLE_LINK110][bookmark: OLE_LINK109]In this email discussion, we invite companies to share their views on further details NR power saving for RRM measurements.
Remaining issues and structure of the email discussion
RAN2 has agreed to support RRM measurement relaxation for low mobility UE and UE not at cell edge. For each situation, we need to decide the detailed relaxation criteria and the UE measurement behaviour when the criteria are satisfied.
For low mobility UEs, we have agreed to use LTE measurement relaxation as baseline, which can be summarized as follows: If the UE supports relaxed monitoring and s-SearchDeltaP is present in SIB3, the UE may further limit the needed measurements in RRC_IDLE, even when serving cell RSRP is below S-thresholds. The UE may choose not to perform intra-frequency or inter-frequency measurements for up to 24 hours, when the relaxed monitoring criterion, i.e., (SrxlevRef – Srxlev) < SSearchDeltaP for a period of TSearchDeltaP, is fulfilled. However, we haven’t discussed potential changes needed in multi-beam operation.
For UEs not at cell edge, RAN2 agreement on the triggering criteria is that a UE is not at cell edge if the serving cell/beam RSRP/RSRQ/SINR is above a threshold. The detailed criteria (cell or beam, measurement quantity) needs to be further confirmed. Also, the RRM measurement relaxation mechanism (UE measurement behaviour) needs to be discussed.
The email discussion is divided into two phases:
In Phase 1, we discuss about some remaining issues:
· Beam measurements in triggering criteria
· Measurement quantity in triggering criteria
· UE measurement behaviour when it’s not at cell edge
In Phase 2, we discuss the stage-3 details and potential LS to RAN4, based on meeting agreements and conclusion from Phase 1. 
· TS 38.331 text proposal, including configurations need for the two RRM measurement relaxation criteria. 
· TS 38.304 text proposal, including measurement rule changes and UE measurement behaviours when RRM measurement relaxation is applied. The draft will be provided by vivo.
· Potential LS to RAN4.
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Phase 1: Remaining issues (Deadline: 10/31)
NR-specific issues
The first issue to be discussed is the NR-specific design for RRM measurement relaxation. This should be considered for both scenarios (low mobility UEs and UE not at cell edge). From RAN2 contributions in R2#107bis, we see the following major options:
· Opt. 1: Beam measurement is integrated in cell quality derivation (i.e. average of beams above a threshold), and measurement relaxation criteria is evaluated using cell quality only. Examples can be found in [1][2][11].
· Opt. 2: In multi-beam operation, beam-based conditions are considered separately. For example, measurement relaxation criteria is evaluated using serving (best) beam quality [3][4], or the change of beams used in cell quality derivation is considered [5] or number of detected beams considered in setting of the threshold criteria for measurement relaxation [14].
Q1: How should beam measurements be considered in RRM measurement relaxation criteria? 
	Company name
	Comments

	Nokia
	We prefer Opt2.
Change of beams used for serving cell quality derivation. Beam based condition (beam measurements) could be evaluated together with the cell quality based condition: both cell quality (serving cell RSRP as in 2a.) and beams used to derive the serving cell quality. 

When UE obtains the reference level for the serving cell quality, it obtains the reference value for beams used to derive the cell quality. Within the evaluation period, UE determines if the beam or beams used to derive cell quality are changed.

In one option, whether both conditions are used can be up to network configuration. 

Cell quality (in Opt1.) alone is not a sufficient metric for determining the UE mobility status because the observed cell quality may be relatively static even for non-stationary UEs. 

	Sony
	We think that relaxed monitoring won’t be useful with opt 1 e.g. UE in the coverage of single beam may relax measurements for longer time compared to a UE in the coverage of say 4 beams. However, cell quality derivation may result in the same level in both the cases. 
So, we prefer modified opt 2 with the condition that the delta threshold is related to the number of detected beams. Since network is not aware of detected beams by the UE, so a relationship (e.g. between 0 to 3 beams, the delta threshold should be 6 dB and so on) between the number of beams and the delta threshold should be broadcasted by the network. 

	LG
	We think opt 1 is enough. As beam level measurement in idle/inactive state does not process Layer 3 filtering, its variation may be too dynamic. Therefore, our understanding is that beam level evaluation is not necessary. Additionally, beam quality evaluation is not RAN2’s scope.

	CATT
	We prefer Opt1.
With multi-beam operation on high frequency, quality of one certain beam changes rapidly. Even if the UE only changes its direction slightly without moving, the best detected beams and the qualities of these beams may change. It is hard to consider beam-related conditions. On the other hand, cell quality is more stable than beam info and cell quality derivation has already been considered with beam. It is enough to consider cell quality only to evaluate RRM relaxation criteria.

	Huawei, HiSilicon
	Option 1 is sufficient for both cell edge detection and low mobility detection.

	Panasonic
	We think the same measurement framework should be used in both cell reselection and measurement relaxation cases, in order to reduce the UE complexity and also the work load in Rel-16. According to TS 38.304, option 1 is used in cell reselection case, and hence we think option 1 should be also used in measurement relaxation case in Rel-16. 

	ZTE
	We prefer Opt1.
Beam quality may changes rapidly even though UE keeps stationary. 

	Ericsson
	Option 1 (for both cell edge and low mobility)
We also think that beam quality may change rapidly, and thus is not be suitable as basic input. Beam management in our view should not be visible in RRM relaxation. 
Also note that even when option 2 is chosen, RRM relaxation should work with single beam deployments.

	Intel
	Option 2 is preferred. For multi-beam NR operation, UE would need to check both relaxed monitoring criterion “(SrxlevRef – Srxlev) < SSearchDeltaP” (similar to LTE one) and a new criterion to check whether “the highest beam measurement quantity value does not change more than a relative threshold during a time period”. This part is mainly related to “low mobility” criterion. 

For criterion on “UE’s location in cell”, there are two aspects to considered:
· RAN4 input is required to define the optimum threshold range in terms of serving cell RSRP, RSRQ and/or SINR above which UE is in good conditions to potentially relax its RRM measurements (assuming other required conditions were also met).
· Under multi-beam operation, when relaxing RRM measurements feature, it is important to discuss whether when having to find the best beam, a new scaling factor should be associated to each SSB(s) of a given cell during cell reselection mechanism. 
The motivation (as explained in R2-1912789) is that in multiple TRPs deployment, the criterion to determine if the UE is at the cell edge or not may not be enough. When the UE are in low mobility and changing from one TRP to another TRP, even though the UE is still within the same cell, the measurement value may be varying from one TRP to another. Therefore, when using “RRM measurement relaxation” feature under multi-beam operation, it may be desirable to allow the network to configure a scaling factor to each SSB(s). This will allow the network to scale up the center TRP. The UE then applies the measurement with the scaling factor when having to trigger cell reselection mechanism to find the best beam where a cell measurement quantity is derived (as specified in TS 38.304) by choosing the highest beam measurement quantity value or by the linear average of the power values of up to nrofSS-BlocksToAverage of highest beam measurement quantity values above absThreshSS-BlocksConsolidation.


	Samsung
	It’s fine with option 1. In NR, there is already the cell quality derivation considering beam, and it can be easily reused.

	MediaTek
	· For low mobility UE:
We prefer Opt 1.　In multi-beam operation, relatively static cell quality does not mean UE is stationary. However, beam management is not considered in IDLE mode, and UE may not have the L3-filetered measurements for individual beams. Thus, the rapidly changing beam measurements make it very hard to find a stationary UE for RRM measurement relaxation. When UE is moving from the coverage of one beam to another, the cell quality should vary, even not a significant variation. We can use cell quality in the formula and set a reasonably small SSearchDeltaP.
· For UE not at cell edge:
We prefer Opt 1. A UE should be considered not at cell edge if its cell quality is above threshold, no matter which beams are used to derive the cell quality.

	Qualcomm
	We prefer Option 1 for both cell edge and low mobility scenarios. 
We also think that beam quality may change too rapidly to be suitable for RRM in RRC Idle, as some companies mentioned above. Moreover, in NR the measurement quantity in RRC Idle is already based on beam level measurements (either the best beam or average of best beams). There is no need to consider individual beam quality for relaxation criteria.

	vivo
	We prefer Option 2.
We think option1 may not be enough for some scenarios. E.g. in multi-TRP case, the cell quality derived from measured beams is quite similar, but the UE channel quality for the UE has changed already, which may not be suitable to perform RRM relaxation. On the other hand, the good beam number also needs to be considered for cell reselection in idle mode, With the same reason and logic, it should also be considered for RRM relaxation in idle mode here, 

	OPPO
	We prefer Option 1 for both cell edge and low mobility scenarios. We agree the views that beam quality may change rapidly, thus not desired to be used as RRM relaxation. 



Measurement quantities
In LTE solution, we determine if a UE is stationary based on serving cell RSRP drop. In NR, the relaxation criteria for low mobility UE consider LTE solution as baseline. The measurement quantities for “not at cell edge criteria” is not confirmed.
Q2: What measurement quantities should be considered for RRM measurement relaxation criteria in NR? 
	Company name
	Comments

	Nokia
	Same measurement quantity as for the SIntraSearch  and SnonIntraSearch i.e. RSRP&RSRQ. The criteria for measurement relaxation could be another absolute threshold (lower than e.g. SIntraSearchP/Q). It could be also signalled as offset to the configured SIntraSearchP/Q. 


	Sony
	We think RSRP should be sufficient

	LG
	Same view with Nokia. We think four absolute threshold can be introduced. For example: SIntraSearchP_relax, SIntraSearchQ_relax, SnonIntraSearchP_relax, SnonIntraSearchQ_relax

	CATT
	Both RSRP and RSRQ need to be considered for the measurement quantities for ‘not at cell edge criteria’. If RSRP is good while RSRQ is bad, the UE is suffering downlink interference. In this case, the UE needs to perform measurements for cell reselection. Hence, Same as quantities SIntraSearch and SnonIntraSearch, both RSRP and RSRQ need to be considered.

	Huawei, HiSilicon
	RSRP and RSRQ need to be considered for cell edge criteria threshold, as Nokia, LG, CATT proposed. 
For detection of low mobility delta RSRP is sufficient.

	Panasonic
	The criteria for determining whether an UE is at cell edge or not is very similar to the measurement rules for cell reselection defined in TS 38.304. We think the same measurement quantities (i.e., RSRP and RSRQ) can be reused in the criteria for determining whether an UE is at cell edge. On the other hand, we understand that RSRP is more relevant to UE’s location in a cell, as RSRQ also reflects the congestion situation. 

	ZTE
	Same view with Huawei and CATT
For cell edge criteria threshold, we’d like to consider both RSRP and RSRQ.
For low mobility criteria, we prefer to consider RSRP only.

	Ericsson
	Both RSRP and RSRQ should be considered in case of cell edge. 
RSRP should be the baseline for low mobility. RSRQ can be considered in addition (i.e. add SSearchDeltaQ). 

	Intel
	RSRP looks enough similarly as for LTE.

	Samsung
	For the measurement quantities for “not at cell edge criteria”, Srxlev can be considered. Srxlev is then compared with a configurable threshold so that UE can identify if it is in cell edge or not.

	MediaTek
	For low mobility criteria, we can have RSRP only.
For UE not at cell edge, we should allow both RSRP and RSRQ (similar to current s-thresholds).

	Qualcomm
	We agree with companies above that both RSRP and RSRQ should be considered for the cell-edge case. And for low mobility case, RSRP alone is enough.

	vivo
	We agree with Nokia. Same measurement quantity as for the SIntraSearch  and SnonIntraSearch i.e. RSRP&RSRQ. Another two thresholds should be configured by network. 

	OPPO
	For low mobility, UE considers LTE as baseline, i.e., RSRP looks enough. For “not at cell edge”, we share the majority views that both RSRP and RSRQ can be considered.



How to relax neighbour cell measurements for UEs not at cell edge
Regarding RRM measurement relaxation for UEs not at cell edge, the following methods are proposed by contributions in R2#107bis meeting.
· Time domain relaxation: UE performs less frequent measurements [4][6][16], or we configure minimum frequency with which the UE is required to perform neighbour cell measurements [11].
· Frequency domain relaxation: UE measures less frequency carriers [6][10][15][16], or UE does not perform inter-RAT measurements [4].
· Number of cells: UE measurement fewer cells [6][7].
Notice that RRM measurement relaxation may affect RAN4 measurement requirements [3][12]. However, we suggest that RAN2 achieve consensus on potential methods, and then send LS to RAN4 the check the feasibility.
Q3: When RRM measurement relaxation criteria are satisfied, how should RRM measurement on neighbour cells be relaxed?
	Company name
	Comments

	Nokia
	Time domain: when the relaxed monitoring criteria is fulfilled UE is allowed to have relaxed measurement or evaluation period (as per 38.133) for intra and/or inter-frequency measurements.
Frequency domain: When criteria is fulfilled UE can relax the inter-frequency measurements i.e. by stopping the inter-frequency measurements.
When the criteria is not met, UE shall meet the existing RAN4 requirements.

	Sony
	Time domain relaxation is in RAN4 remit. 
Regarding the number of cells/frequencies, we slightly prefer to start with the number of carriers to be relaxed as during the initial deployment, frequencies may not have ubiquitous presence. UEs may end up performing unnecessary measurements and RAN1 study has already indicated the power saving of around 20% for inter frequency measurements.  

	LG
	First of all, we think per-frequency measurement relaxation needs to be considered, because each UE has different measurement results on each frequency. As the network is not aware of the measurement results, the UE could perform measurement relaxation efficiently based on the given parameters by the network if the UE can independently relax the measurement on each frequency.

For the time domain solution, UE may apply extended measurement period.
For the frequency domain solution, the UE may not perform measurement on some frequencies during measurement relaxation.

	CATT
	The same relaxation method(s) should apply irrespective of the triggering criterion (low mobility criterion and/or not at cell edge criterion). For the relaxation method, we leave it to RAN4.

	Huawei, HiSilicon
	
When the relaxation criteria is met, UE may perform measurements at a lower rate – the exact requirement is up to RAN4, as usual. We think that this type of relaxation can apply for both the cell edge threshold criteria and the stationary criteria (as opposed to, for example, reducing measurement rate when above the cell edge threshold, and stopping altogether when stationary).

For reducing the number of cells and frequencies to measure, the criteria should be independent to the relaxed monitoring criteria we have been discussing here. We don’t think it is useful to reduce the number of cells based on cell edge or low mobility criteria. In [7] we have proposed 2 potential approaches. One approach allows UE to limit the total number to monitor, and another approach limits based on the current serving SSB. 

	Panasonic
	Time-domain as well as frequency-domain relaxation can be considered. RAN2 can discuss whether the relaxation criteria can further distinguish the UE in multiple states (using multiple thresholds) instead of binary state (yes or no). If RAN2 can achieve consensus on this aspect then we can send an LS to RAN4 to check feasibility.

	ZTE
	We’d like to consider time domain in measurement relaxation. The detail relaxation behaviour (e.g. measurement periodicity) can be up to RAN4.Regarding reducing the number of cells, we think the maximum monitored cells per measurement occasion was defined by RAN4. So whether it is beneficial for power saving, and whether it can be reduced should be determined by RAN4.

	Ericsson
	Reduction of #cells to monitor has shown to provide limited gains (e.g. 5-7% gain in R2-1912335), i.e. should therefore not be considered further. Furthermore in our understanding there is no existing requirement for number of cells to monitor in Idle/Inactive.

We should not change the RAN4 requirement of the maximum number of inter-frequencies the UE shall be able to measure (see section 4.2.2.1 in 38.133). Furthermore it is noted that the NW can configure as few as frequencies that are needed, i.e. a smart NW configuration can reduce the inter-frequency measurements. In case priority based cell re-selection is used, then measurements for higher priority frequencies are already relaxed (see section 4.2.2.7 i.e. Thigher_priority_search = (60 * Nlayers) seconds in 38.133). But in case the NW has the need to configure a certain number of frequencies for a specific deployment scenario, the UE should measure those frequencies in our view. We can potentially relax the inter-frequency measurements when e.g. frequencies are co-located (this would require RAN4 feedback) or when a frequency is known to provide limited/spotty coverage. Most gains are expected from inter-frequency measurement relaxation, if any. 

We see benefits of not changing the RAN4 requirements, i.e. also not for the time domain. We prefer to follow the approach in NB-IoT/LTE where the UE is not required to measure neighbouring cells when the relaxed monitoring criteria is met. We also foresee problems how independent trigger discussions in RAN2 and time relaxation in RAN4 will work out, even when RAN2 manages to agree on trigger condition first, and then RAN4 continues to discuss timer relaxation details. We wonder if RAN2 will be able to agree on trigger conditions in this email discussion. We also suspect that the amount of relaxation in time in RAN4 not only depends on the RAN2 trigger condition, but also on the actual value configured for the trigger condition. And we also do not understand why it is a good idea the RRM measurements “a little bit”, e.g. RRM is relaxed every second or fourth DRX cycle, i.e. ½, ¼, and based on RAN2 configuration. Also given that Idle mode measurement only contribute as a few percent to the power consumption, which is then again slashed with a factor ½, ¼,? A lot of complexity to specify and configure with little gain. We also think this an additional effort/complexity for NW to configure. Given the overall limited gains in Idle mode, we are moving into a direction that this feature is less likely to be deployed….Simplicity and re-use as much as possible is the possible way forward in our view.

	Intel
	From RAN2 perspective, these three relaxations (on time, on freq. and on cells) are feasible and RAN4 input is desirable on this.

	Samsung
	It’s fine with time domain, frequency domain and number of cells.

	MediaTek
	· Reducing the maximum number of frequencies to be measured: Usually UE does not see that many carrier frequencies. Also, RAN4 requirements on cell reselection delays are scaled by the number of frequency layers. If the number of layers is reduced, the delay requirements reduces correspondingly. There is no any power saving gain. (e.g., measuring 3 layers within 3 sec vs. measuring 5 layers within 5 sec)
· Number of cells: we do not see the benefit.
· Time domain relaxation: We think this is beneficial.
· Inter-RAT: UE not at cell edge should be allowed to skip measurements on inter-RAT frequencies. This is a measurement rule change, not affecting measurement requirements. 

We understand the concern of violating RAN4 requirements. However, the LTE/NB-IoT solution, in which the UE is not required to measure neighbouring cells when the relaxed monitoring criteria is met, is designed for stationary IoT UEs constantly under poor channel conditions (e.g., meters installed on the wall in a basement). In NR, in addition to the low mobility criteria, where LTE/NB-IoT solution is adopted, we also agreed to introduce the “not at cell edge” criteria, aiming at further power saving for moving UEs. For moving UEs not at cell edge, the UE cannot possible to skip all neighbour cell measurements, but time-domain measurement relaxation does help save some power. At least we can ask RAN4 for the feasibility.   


	Qualcomm
	We prefer that when relaxation criteria are met, UE is not required to perform intra- and inter-frequency measurements (as in LTE’s relaxed monitoring) and it is up to UE implementation to determine when to exit relaxed monitoring. Although LTE was motivated by stationary UEs, we think that regardless of the scenarios, as long as the relaxation criteria are met UE behaviors can and should be the same.
If that is not agreeable, then we are fine with relaxation in time domain and max number of neighbour cells. If priority based cell reselection is configured, then at least low priority frequencies can be skipped.  

	vivo
	We agree with Intel. From RAN2 perspective, these three relaxations (on time, on freq. and on cells) are feasible and RAN4 input is desirable on this. Thus, it is better to just ask RAN4 to make the decision. RAN2 should only focus on the criteria definition. 

	OPPO
	We can at least consider time domain relaxation like LTE and send LS to RAN4. We also think when RRM relaxation criteria is met, UE is not required to perform intra and inter frequency with lower re-selection priority. However, we don't think iner-frequency with higher reselection priority should not be relaxed as it serves for different purpose, e.g., load balancing.



Moreover, several companies suggest that measurements on frequencies with higher priorities should not be relaxed [8][9]. Although we do not have such a constraint in LTE solution, it is possible to add it to NR and thus we’d like to know companies’ views on this. 
Q4: When RRM measurement relaxation criteria are satisfied, should measurements on frequencies with higher priorities also be relaxed? 
	Company name
	Comments

	Nokia
	UE should always measure frequencies with higher priority

	Sony
	If a UE satisfies the criteria, then all measurements should be relaxed. However, exact relaxation should be upto UE implementation.

	LG
	When measurement relaxation is triggered, we don’t think higher priority frequencies needs to be excluded for measurement relaxation.

	CATT
	No. The network may configure frequencies with high priority for load balancing. Hence, UE should always measure frequencies with higher priority.

	Huawei, HiSilicon
	When the serving cell quality is high the measurement requirements for higher priority carriers are already “relaxed” while lower priority carriers measurements may be skipped – this is to enable service based reselection. When the serving cell quality is low then higher priority carriers are measured with the same requirements as lower priority carriers – this is for coverage based reselection. Depending on how relaxation is performed (Q3) there might be no specific impact and no need to make an exception – higher priority carriers will still be measured when the serving cell quality is high according to the current requirements, and for coverage based measurements we think the same relaxation rules can apply when UE is stationary.

	Panasonic
	No. Same operation as in legacy NR/LTE, UE should always measure the frequencies with higher priority.

	ZTE
	No. We prefer to not consider higher priority frequencies in measurement relaxation. In addition, when serving cell quality is high (e.g. does not fulfill SnonIntrasearch), according to TS38.133 section 4.2.2.7. The search period is 60s per carrier, which seems relaxed enough for UE.   
“The UE shall search every layer of higher priority at least every Thigher_priority_search = ([60] * Nlayers) seconds, where Nlayers is the total number of higher priority NR and E-UTRA carrier frequencies broadcasted in system information.”


	Ericsson
	No, higher priority frequency measurements are already relaxed, see Q3. Furthermore RMM relaxation should not impact load balancing in the NW.

	Intel
	We are OK to allow that high priority frequencies could be configured a different (or none) relaxation of their RRM measurements.

	Samsung
	The inter-frequency measurement for higher priority is not only for mobility but also for NW deployment/policy, e.g. load balancing. It is reasonable that the higher priority inter-/inter-RAT frequencies are excluded from the relaxed measurements.

	MediaTek
	Measurement on frequencies with higher priority can be relaxed in the same way as for other frequencies, e.g. measurements with 2x intervals. The “Thigher_priority_search = (60 * Nlayers)” in TS 38.133 seems another thing?

	Qualcomm
	We think higher priority frequency measurements should not be relaxed even when relaxation criteria are met, as they are important for cell reselection.  

	vivo
	We think it is not necessary to exclude the measurement relaxation higher priority frequencies. But we are OK to allow a different relaxation for their measurement. In our understanding, higher priority frequency is configured for load balance from network deployment. But this is for all UEs in this cell. RRM measurement relaxation is not for all UEs, only for UEs fulfil the relaxation criteria. 

	
	

	OPPO
	No, we don't think iner-frequency with higher reselection priority should not be relaxed as it serves for different purpose, e.g., load balancing.



In addition to the transmitting/not transmitting broadcast information, it could be beneficial to have a mechanism for network to configure the measurement relaxation in dedicated manner. For example, network could provide UE the parameters in the RRC Release. [13]
Q5: Should the network be able to control the UE RRM measurement relaxation in dedicated manner ? 
	Company name
	Comments

	Nokia
	Yes, the merit of applying RRM measurement relaxation can be dependent observed CONNECTED mode behaviour of the UE (e.g. mobility statistics) or allowing relaxation for selected UEs. 

	Sony
	Yes

	LG
	We also think dedicated manner can be considered that the network refer the connected mode measurement results for providing measurement relaxation configuration.
On the other hand, we could consider indicating to the network that the UE has been performing measurement relaxation. If UE has been performing measurement relaxation until connection setup/resume, the network may refer it to providing connected mode measurement configuration.

	CATT
	Not clear which parameters will be provided in the RRC Release message. For the criteria of RRM measurement relaxation, thresholds, such as RSRP or RSRP/RSRQ, will be configured. As different cells may configure different thresholds, the thresholds configured in RRC Release message are not valid after cell reselection. The benefit of providing parameters in RRC Release for RRM measurement relaxation is unclear.

	Huawei, HiSilicon
	No. Broadcast configuration is sufficient, same as existing relaxation methods such as Ssearch.

	Panasonic
	No. Broadcast manner should be sufficient. Different Ues can still have different relaxation behaviours if UE’s mobility state is taken into account while evaluating the relaxation criteria.

	ZTE
	No.  Same view with Huawei and Panasonic.
We think the broadcast configuration is sufficient for UE in INACTIVE and IDLE status.

	Ericsson
	No, we do not see a clear motivation to do so. In our understanding mobility of the UE is very variable in time (e.g. mobility when going to work, and then stationary during working hours, but even when going to work, the UE may be stationary for some time). Furthermore observed mobility in the past, is no guarantee for future UE mobility. We are not sure why certain Ues should be eligible for relaxation why others are not. In short the use case is not clear to us. 

	Intel
	FFS. The motivation for a network to control UE RRM measurement relaxation in dedicated needs to be justified. 
Moreover, the usage of this feature does not impact network behaviour, and a UE in IDLE/INACTIVE could only enable this feature when the cell that UE camps on indicates the support of this feature by providing the required configuration. In addition, a UE may be released by a cell that does not support/enable the feature but later camp on a new cell that does.

	Samsung
	No

	MediaTek
	No. We prefer to have broadcast configuration only. Notice that the actual measurement behaviour is decided by UE. With all these measurement relaxation mechanisms, we only say UE is “not required” to perform measurements, but UE can still do it if necessary.   

	Qualcomm
	For R16, we do not see strong use case for dedicated signalling.

	vivo
	We are OK to configure the RRM relaxation by broadcast or dedicated manner. We think it is up to network to choose which way to provide such configuration. 

	OPPO
	No, we don't see strong motivation to have dedicated manner.



Other issues
There are also some other issues mentioned by individual companies, e.g. TTT, mobility state. We invite companies to list the issues on RRM measurement relaxation below.
Q6: Is there any other issue about RRM measurement relaxation that needs to be discussed? 
	Company name
	Comments

	Nokia
	We need to define the criteria/condition to cancel/stop the measurement relaxations and resume normal measurement activity (i.e. meet the normal RRM requirements). As serving cell measurements are not to be relaxed, this could be evaluated continuously based on serving cell measurements. For MBB type of devices the fixed time duration for relaxing measurements is not acceptable (as for NB-IoT)

	CATT
	We also need to address the additional enhancements to LTE relaxed monitoring criteria in 36.304 to address aspects that are specific to NR (per RAN2#107 agreement). From contributions at RAN2#107bis, different proposed options are:
· Have TsearchDeltaP configurable
· Shorter value than 24H for cell reselection (e.g. a few minutes)
· Upgrade SrxlevRef adaptation algorithm
· Consider serving cell signal strength variation (up and down), instead of RSRP drop (down) only
· Other?
 We would support the first two enhancements in the above list.

	LG
	In our contribution submitted to last meeting [17], we propose to discuss following issue:
· Coexistence with early measurements
 Measurement relaxation can be performed on neighbour cell frequencies which is provided in SIB4, and early measurement target frequencies can be provided separately via particular SIB or RRCRelease. There can be overlapping frequencies between them, so the issue is that whether a UE performing early measurement in idle/inactive state needs to perform measurement relaxation on the overlapping frequencies which are configured to perform both early measurements and measurement relaxation. This inter-WI issue needs to be clarified before preparing stage-3 text proposal.

	Huawei, HiSilicon
	As CATT stated above, we also need to address the additional enhancements to LTE relaxed monitoring criteria in 36.304 to address aspects that are specific to NR 

We think the following should be possible:
· Have TsearchDeltaP configurable. 5 minutes fixed value is too long for NR.
· No 24H timer for periodic search is necessary if the relaxation is performed by reducing the rate of measurements in RAN4. The timer exists in LTE because measurements can be completely stopped, the timer is for detection of deployment changes. In case we agree that UE may skip measurements altogether when UE is stationary then 24H timer is needed and no reduction of the time is necessary because the purpose is the same for LTE and NR.
· SrxlevRef adaptation algorithm needs to be updated. The LTE approach only allows to “exit” relaxed monitoring after TsearchDeltaP. For NR we need to be able to enable measurements as soon as UE becomes mobile, therefore it is better to monitor as suggested in [12] – i.e. compare the highest measured Srxlev within a time window, then we don’t need to wait for the full time before exiting relaxed monitoring. This addresses Nokia comment regarding the exit criteria – it is an implicit part of “entering” conditions, and similarly with the cell edge threshold it is implicit.
· We need to discuss the values for SsearchDeltaP. In LTE the values are 6, 9, 12, 15dB. We think 3, 6, 9, 12 would be more suitable in NR.


	Panasonic
	It seems our contribution R2-1912691 was missed in this discussion. R2-1912691 further considers to take into account UE’s mobility state in the relaxation criteria. In case if an UE is a high-mobility UE, we think the UE shouldn’t relax the RRM measurement even if it is not at the cell edge, as the mobility performance shouldn’t be compromised.

	ZTE
	We also need to address the additional enhancements to LTE relaxed monitoring criteria in 36.304 which is similar to Huawei and CATT. 
- Shorter value than 24 hour for cell reselection.
- S-thresholds and TsearchDeltaP may be onfigured by NW.

We also prefer to discuss further about coexistence with the early measurement.


	Ericsson
	We identified the following topics:
· We agree with the LG comment (R2-1913940) that it needs to be discussed what to do when both early and relaxed meausrements are configured. We agree that the UE should not relax measurement on a frequency when requested to provide early measurements for that frequency. 
· We also think that the possible impact of RRM relaxation on ETWS/CMAS should be evaluated. We have some concern that reliability or delay for ETWS/CMAS is compromised when RRM measurements are relaxed. Idle mode measurements are relatively relaxed compared to connected mode already, because the impact of not being on the strongest cell is lower than losing the connection. However in case of live saving ETWS/CMAS alerts we have some worries that UE is not camped on the cell inside the warning area, and misses the alert. 
· We agree with CATT/Huawei comments to that we need to discuss the NR specific changes to the LTE relaxed monitoring criterion? We think that TSearchDeltaP and minimum frequency with which the UE is required to perform neighbour cell measurements should be configure. Furthermore RSRQ could potentially be added. We thought that these details would be discussed in phase 2 of the email discussion. 

	Intel
	It would be good to confirm the understanding that legacy cell (re-)selection mechanism is not impacted by the network/UE support of “RRM measurement relaxation” feature.

	MediaTek
	· Low mobility UE: We agree with CATT, Huawei and ZTE that some details of the LTE/NB-IoT baseline may be reconsidered. Let’s discuss this with the draft TS 38.304 / TS 38.331 text proposal. 
· [MTK2] Regarding the leaving condition, we think the LTE method do have a leaving condition: a UE in relaxed monitoring still measures serving cell, and whenever it detects serving cell RSRP drop more than SSearchDeltaP, UE returns to normal monitoring mode; it needs not to wait for TSearchDelatP. 
· [MTK2] The LTE method for SrxlevRef adaptation needs to be updated if we consider RSRP variation (up and down) instead of RSRP drop only. Otherwise we can live with the LTE method.
· Early measurement: We agree with LG and Ericsson that this is an issue. It seems a simple way to agree that UE should not relax measurement on a frequency when requested to provide early measurements for that frequency.


	Qualcomm
	We agree with companies above that we should discuss NR specific enhancements to T_searchDeltaP and the 24-hr limit.

	OPPO
	We are open to discuss the stages issues proposed by CATT.


	vivo
	1. We agree with Nokia that we should define a mechanism to cancel the RRM measurement relaxation or fallback to the normal measurement. 
2. We agree to discuss the TsearchDeltaP and shorter value than 24H for cell reselection.



Phase 2: Stage-3 details and potential LS
In Phase 2, we discuss the TS 38.304 and TS 38.331 text proposals, and potential LS to RAN4. The draft text proposals are provided in the Appendix. If you have any comment on the text, please add it in the appendix. Also, please put your general suggestions in the tables below.
Q7: Comments on the draft TS 38.304 proposal?
	Company name
	Comments

	MediaTek
	Low mobility UE: 
· TSearchDeltaP should be configurable
· For low mobility UE, both up and down variations are considered, i.e. not only RSRP “drop”.
· Reference level and exit condition: We agree to Huawei’s comment in Q6.

	Intel
	I-1) For section “5.2.4.7.0  General reselection parameters”
1. RAN4 input required on the value/range selection for the SSearchDelta, SSearchThresholdP, SSearchThresholdQ
1. For TSearchDeltaP, it should be discussed whether 5min value is defined in spec or a range of values can be configured to the UE. For relaxed measurement feature in IDLE/INACTIVE, 5min threshold looks sufficient similarly as in other scenarios (e.g. for the max. time to exclude a barred cell as a candidate for cell (re)selection/reselection) understanding that there is no paging DRX cycles above 5minutes supported for IDLE or INACTIVE.
I-2) For section “5.2.4.X.0 Relaxed measurement rules”:
I-2.a) For the “Editor’s Note: FFS whether to introduce other conditions for relaxed measurements, e.g. shorter value than 24H for cell reselection like in LTE”,  we support on defining a new configurable kind of time threshold as fixing it to 24 hours since the last performed neighboring measurements for cell reselection (when relaxing its RRM measurements in neighboring cells) mainly targeted stationary MTC/NB-IoT devices which would not be applicable for NR use cases. Therefore, we suggest the threshold time passed since last measurements for cell reselection is defined as a new configurable value (where a default setting could be potentially defined). This time threshold could be provided as (1) a cell-specific value or (2) as a value that could vary based on a given condition (such as UE’s beam of operation, UE’s power class, etc). In addition, this time could also be set differently for intra-frequency vs inter-frequency vs inter-RAT measurements, and could also account for its network actual deployment (e.g. cell size or allocation of frequencies).
I-2.b) For the “Editor’s Note: FFS whether measurements on frequencies with higher priorities can be relaxed”, we support that network may configure a UE with different relaxation of RRM measurements for high priorities frequencies (where not enabling any relaxation should be one of the possible options).
I-2.c) Editorial – there is no need to add “NR” on TP when referring to inter-frequency measurements e.g. “perform measurements of intra-frequency or NR inter-frequencies or inter-RAT frequency cells [of equal or lower priority”
I-3) For section “5.2.4.X.1  Relaxed measurement criterion”
1. We are OK to define the both criteria (1) “low mobility” and (2) “cell edge location of UE” within the same section, however in our understanding, UE should meet all the criteria configured by the network ( i.e. only (1), only (2) or ((1) and (2)). Therefore the OR condition between the criteria should be an AND (dependent on whether network provided or not its configuration. E.g. 
The relaxed measurement criterion is fulfilled when:
-    If SSearchDeltaP is configured, (SrxlevRef – Srxlev) < SSearchDeltaP, [FFS for a period of TSearchDeltaP]; and or,
-    If SSearchThresholdP is configured, Srxlev > SSearchThresholdP [FFS or/and] If SSearchThresholdQ is configured, Squal > SSearchThresholdQ.
1. As explained in our comment, we support considering SINR similarly as it is done for MTC UEs when having to get a trustable measurement while being in IDLE and in poor signal conditions to determine their CE level. An alternative could be to check with RAN4 on whether using RSRP, RSRQ and/or SINR are all suitable or if there is any preference/input from their side on this.
1. For “Editor’s Note: FFS whether TSearchDeltaP is fixed or configurable”, see previous comment on I-1.b)
1. For “Editor’s Note: FFS whether beam-based conditions are considered separately”, Intel’s preference is to also support measurement relaxation during multi-beam operation. However majority of companies explained in Q1 that this operation/behavior is not needed. To support measurement relaxation during multi-beam operation, the following changes could also be considered:
0. Include an additional new criterion to check whether “the highest beam measurement quantity value does not change more than a relative threshold during a time period”. 
0. Under multi-beam operation, when relaxing RRM measurements feature, to define a new scaling factor to be associated to each SSB(s) of a given cell and to be used by UE during cell reselection mechanism when having to find the best beam. Motivation details are explained within our response to Q1 in this email discussion
I-4) General editorial comment – We share the view that the terminology on how to refer to this feature across TS(s) and related parameters needs to be aligned e.g. “relaxed measurement” vs “relaxed monitoring” vs “relaxedMeasurementReselectionParts”


	Ericsson
	We included our comments in the running CR, but our comments can be summarized by “copy the LTE solution”, but add some configuration options. In our view nothing new is needed, i.e. we will have similar (confusing) discussions again for NR. 

	MediaTek
	For low-mobility scenario, we would like to consider RSRP variation (up and down) instead of RSRP drop only. In this way, we may even remove the SrxlevRef adaption procedure.
· TSearchDeltaP is a moving window. Every time the UE measures serving cell, it checks the earlier measurements within the window.
· If UE is in normal monitoring mode and the relaxation criteria are satisfied, UE enters relaxed monitoring mode.
· If UE is in relaxed monitoring mode, and the RSRP variation within the window exceeds SSearchDeltaP, UE returns to normal monitoring mode.



Q8: Comments on the draft TS 38.331 proposal?
	Company name
	Comments

	MediaTek
	· TSearchDeltaP: We would like to discuss the need of a configurable TSearchDeltaP (i.e., timer for determining a stationary UE).

	Intel
	I-5) The required parameters will depend on how the relaxation feature is specified in 38.321 and which parameters are under network control/configuration. For example some of the parameters to consider may be:
1. Which relaxation criterion the network configure the UE to use by providing SSearchDelta, SSearchThresholdP, and/or SSearchThresholdQ
1. Whether the network configures a UE with different relaxation of RRM measurements for high priorities frequencies (where not enabling any relaxation should be one of the possible options)
1. The value of the threshold time passed since last measurements for cell reselection when a UE is relaxing its measurements


	Ericsson
	Included minor comment in appendix.
 




Q9: Should we send LS to RAN4? What should we tell or ask RAN4?
	Company name
	Comments

	MediaTek
	· Yes, we should send LS to RAN4.
· RRM measurement relaxation for low mobility UE, since this is a change of measurement rule, we can simply inform RAN4 of this RAN2 decision.
· RRM measurement relaxation for UE not at cell edge: The proposed measurement behaviour may affect RAN4 requirements, we should ask RAN4 to check the feasibility of having (1) longer measurement interval (time domain relaxation), and (2) fewer measured frequency (frequency domain relaxation). 

	Intel
	I-6) Yes we support sending an LS where it can be asked e.g.
1. RAN4 input is required on the value/range selection for the SSearchDelta, SSearchThresholdP, SSearchThresholdQ
1. RAN4 input is required on whether using RSRP, RSRQ and/or SINR are all or not suitable/trustable measurement for a UE in IDLE/INACTIVE and in relatively poor signal conditions as a condition that involve on determining whether a UE can relax its measurements.
1. RAN4 input is required on the three possible relaxations under consideration by RAN2: on time, on # freq. and on # cells for UE in IDLE/INACTIVE that meets the relaxation criteria under discussion.


	Ericsson
	· We would like to avoid RAN4 core requirement changes, i.e. when the relaxed monitoring criterion is fulfilled in 38.304, the UE is not required to measure neighbour cells. But we can inform about RAN2 agreements, as suggested by Mediatek above and indicate a possible change to 38.133 for the low mobility scenario, e.g. for NB-IoT the 36.133 just refers to the 36.304:
4.6.2.1A	Measurement and evaluation of serving NB-IoT cell for HD-FDD UE category NB1 in normal coverage when configured with WUS
The UE which supports wakeUpSignal [2] shall meet the requirement defined for the DRX cycle length of N*DRX_cycle in Section 4.6.2.1, provided the following conditions are met:
-	WUS has been configured in the serving NB-IoT cell using WUS-Config-NB-r15 [2], and
-	The serving cell measurement relaxation is signalled as n by the network using numDRX-CycleRelaxed-r15, and
-	Serving cell S criteria is met with at least 2 dB margin.
-	the relaxed monitoring criteria for neighbour cells in TS 36.304 [1] clause 5.2.4.12.1 is fulfilled, and
· We do not see a strong need to ask RAN4 input for low mobility related parameters (s-SearchDeltaP-r16, t-SearchDeltaP-r16) input. 
· But for the threshold based approach evidently RAN4 would need to introduce new (relaxed) RRM requirements, otherwise it would be an existing measurement thresdhol. In our view for the low mobility approach no change to RAN4 RRM requirement is needed, i.e. when the relaxed monitoring criterion is met the UE is not required to measure. 
 




Conclusion
Totally 14 companies participated in this email discussion. Their comments are summarized as follows.
[Phase 1: Remaining issues]
NR-specific issues
Q1: How should beam measurements be considered in RRM measurement relaxation criteria? 
Summary: 10 companies think that beam measurement is integrated in cell quality derivation (i.e. average of beams above a threshold), and measurement relaxation criteria is evaluated using cell quality only. 4 companies thinks that we need beam-specific conditions when UE is in multi-beam operation. Note: This applies to both low-mobility and not-at-cell-edge scenarios.
Conclusion: Following majority view, measurement relaxation criteria is evaluated using cell quality only, and we do not define beam-specific conditions for RRM measurement relaxation.
Measurement quantities
Q2: What measurement quantities should be considered for RRM measurement relaxation criteria in NR? 
Summary: For not-at-cell-edge scenario, 11 companies think that RSRP and RSRQ should both be considered, and 3 companies think we need RSRP only. For low-mobility scenario, all companies expressed their view (separated from cell-edge scenario) think RSRP is enough.
Conclusion: For not-at-cell-edge scenario, the thresholds can be set based on RSRP or RSRQ. For low-mobility scenario, the thresholds are set only based on RSRP.
How to relax neighbour cell measurements for UEs not at cell edge
Q3: When RRM measurement relaxation criteria are satisfied, how should RRM measurement on neighbour cells be relaxed?
Summary: The following methods are considered by companies:
· Time-domain relaxation: 10 companies support time-domain measurement relaxation, e.g., UE performs measurements with longer periodicity. Companies are ware that this may impact RAN4 measurement requirement and we need to consult RAN4.
· Frequency-domain: 2 companies think that UE satisfying RRM measurement relaxation criteria can skip inter-frequency measurements; 1 company thinks that UE can skip intra-frequency measurements; 5 companies think that the number of frequencies required to be measured can be reduced; 1 company thinks that UE can skip measurements on inter-RAT 
· Number of cells: 3 companies think that reducing number of cells to be measured can save power.
· Other opinions: One company does not want any change, so as to avoid affecting RAN4 requirements. One company thinks that we should rely on RAN4.
Conclusion: RAN2 considers RRM measurement relaxation in time-domain and frequency-domain. Further confirmation by RAN4 is needed.
Q4: When RRM measurement relaxation criteria are satisfied, should measurements on frequencies with higher priorities also be relaxed? 
Summary: 5 companies think that When RRM measurement relaxation criteria are satisfied, should measurements on frequencies with higher priorities also be relaxed. 8 companies think that measurements on frequencies with higher priority should not be relaxed. 1 company thinks that different relaxation mechanism can be configured for frequencies with higher priority. 
Conclusion: For not-at-cell-edge scenario, measurements on frequencies with higher priority is not relaxed.
Note: In LTE mechanism (for low-mobility scenario), UE can skip measurements on all neighbour frequencies, regardless of the priority. Here most companies do not want measurement relaxation for frequencies with higher priority. We suggest that this be applied to UE not at cell edge.
Q5: Should the network be able to control the UE RRM measurement relaxation in dedicated manner? 
Summary: 4 companies think that network be able to control the UE RRM measurement relaxation in dedicated manner. 9 companies do not support this. 1 company prefers FFS.
Conclusion: Following majority view, we do not allow the network to control UE RRM measurement relaxation in a dedicated manner. In other words, network configures RRM measurement relaxation via broadcast only.
Other issues
Q6: Is there any other issue about RRM measurement relaxation that needs to be discussed?
Summary: The following issues are mentioned by companies:
For low-mobility scenario, companies suggested several modifications
· Configurable TSearchDeltaP.
· Adaptation of SrxlevRef (e.g., set as the highest measured Srxlev value of the serving cell (dB) within TSearchDeltaP)
· Consider RSRP variation (up and down)
· Leaving condition of relaxed monitoring
· Need of 24H periodic search interval
· Value ranges of related parameters
Other issues include:
· Co-existence with early measurement
· Impact of RRM measurement relaxation on ETWS/CMAS 
Conclusion: 
For modifications of low-mobility scenario, we propose to agree that TSearchDeltaP is configurable in NR. The following issues can be further discussed
· Consider RSRP variation (up and down)
· Adaptation of SrxlevRef
· Leaving condition of relaxed monitoring
· Need of 24H periodic search interval
· Value ranges of related parameters
RAN2 can also discuss the following issues: (1) co-existence with early measurement, and (2) impact of RRM relaxation on ETWS/CMAS.
[Phase 2: Stage-3 details and potential LS]
Q7: Comments on the draft TS 38.304 proposal?
Summary: Companies expressed their views based on the draft running CR provided by vivo.
Conclusion: We can have online discussion based on the running CR [19].
Q8: Comments on the draft TS 38.331 proposal?
Summary: Companies expressed their views based on the text proposal by MediaTek.
Conclusion: The modified text proposal can be considered as baseline for online discussions.
Q9: Should we send LS to RAN4? What should we tell or ask RAN4?
Summary: Three companies answered this question and all think that we need LS to RAN4. However, companies have different understanding about what to inform RAN4.
Conclusion: MediaTek will prepare draft LS during the meeting, based on the agreements made online. 

Based on the discussions, we have the following proposals:
Proposal 1:	Measurement relaxation criteria is evaluated using cell quality only, and we do not define beam-specific conditions for RRM measurement relaxation.
Proposal 2:	For not-at-cell-edge scenario, the thresholds can be based on RSRP or RSRQ. For low-mobility scenario, the thresholds are only based on RSRP.
Proposal 3:	RAN2 considers RRM measurement relaxation in time-domain and frequency-domain. Further confirmation by RAN4 is needed.
Proposal 4:	For not-at-cell-edge scenario, measurements on frequencies with higher priority is not relaxed.
Proposal 5:	Network configures RRM measurement relaxation via broadcast only; dedicated control is not supported.
[bookmark: _GoBack]Proposal 5:	For modifications of low-mobility scenario, TSearchDeltaP is configurable in NR. The following issues can be further discussed:
· Consider RSRP variation (up and down)
· Adaptation of SrxlevRef
· Leaving condition of relaxed monitoring
· Need of 24H periodic search interval
· Value ranges of related parameters
Proposal 6:	RAN2 to discuss the following issues: (1) co-existence with early measurement, and (2) impact of RRM relaxation on ETWS/CMAS.
Proposal 7:	RAN2 to discuss the changes in TS 38.304 based on the running CR.
Proposal 8:	RAN2 to discuss the changes in TS 38.331 based on the text proposal in the Appendix.
Proposal 9:	RAN2 to send LS to RAN4, inform RAN4 of RAN2 agreements, and ask RAN4’s opinions about RRM measurement relaxation in time domain and frequency domain. 
Reference
[1] R2-1912113	Considerations on the criterions of RRM measurement relaxation, CATT
[2] R2-1913202	RRM measurement relaxation	Ericsson
[3] R2-1912789	Relaxation of RRM measurements	Intel Corporation
[4] R2-1913002	Power Saving for RRM Measurements in NR	MediaTek Inc.
[5] R2-1913108	Further details on RRM measurement relaxation	Nokia, Nokia Shanghai Bell
[6] R2-1912334	RRM measurement relaxation criteria	vivo
[7] R2-1913569	Reducing the number of neighbour cells/carriers to measure	Huawei, HiSilicon
[8] R2-1912094	RRM relaxation for power saving	OPPO
[9] R2-1912459	On Triggering RRM Measurement Relaxation	Samsung
[10] R2-1912959	Discussion on power saving in inter-frequency measurements	CMCC
[11] R2-1913202	RRM measurement relaxation	Ericsson
[12] R2-1913568	Remaining issues on time domain measurement relaxation	Huawei, HiSilicon
[13] R2-1913106	On Dedicated RRM Measurement Relaxation	Nokia, Nokia Shanghai Bell
[14] R2-1913361	Details of Relaxed monitoring for NR UE power saving	Sony	discussion	Rel-16	NR_UE_pow_sav-Core
[15] R2-1913359	UE power saving for inter frequency measurements	Sony	discussion	Rel-16	NR_UE_pow_sav-Core
[16] 
[17] R2-1913340	Considerations on performing and criteria of performing measurement relaxation
[18] R2-1913940	Further considerations on RRM relaxation about reporting and coexistence with early measurements
[19] RAN2#107bis Chairmen’s Notes (Diana)
[20] R2-1914689, 38.304 Running CR on UE Power saving in NR, vivo
Appendix: TS 38.304 and TS 38.331 text proposals


23

TS 38.304 Text Proposal (To be provided by vivo)
We will provide it later based on the previous agreements and above discussion. 
TS 38.331 Text Proposal
	[bookmark: _Toc510018567][bookmark: _Toc510018577]Start of Change


[bookmark: _Toc20425920]6.3.1	System information blocks
[bookmark: _Toc20425921]–	SIB2
SIB2 contains cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.
SIB2 information element
-- ASN1START
-- TAG-SIB2-START

SIB2 ::=                            SEQUENCE {
    cellReselectionInfoCommon           SEQUENCE {
        nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)          OPTIONAL,       -- Need S
        absThreshSS-BlocksConsolidation     ThresholdNR                                     OPTIONAL,       -- Need S
        rangeToBestCell                     RangeToBestCell                                 OPTIONAL,       -- Need R
        q-Hyst                              ENUMERATED {
                                                dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,
                                                dB12, dB14, dB16, dB18, dB20, dB22, dB24},
        speedStateReselectionPars           SEQUENCE {
            mobilityStateParameters             MobilityStateParameters,
            q-HystSF                        SEQUENCE {
                sf-Medium                       ENUMERATED {dB-6, dB-4, dB-2, dB0},
                sf-High                         ENUMERATED {dB-6, dB-4, dB-2, dB0}
            }
        }                                                                                   OPTIONAL,       -- Need R
    ...,
		[[	Comment by Ericsson (Martin): Minor comment: you should not use “tabs” but “spaces”, and I think everything should be 1 tab to the left?	Comment by MediaTek: We actually want to add relaxedMonitoringReselectionPars to cellReselectionInfoCommon, so the indentation should be correct? 
The ‘tab’ issue will be fixed.
        relaxedMonitoringReselectionPars    SEQUENCE {	Comment by Ericsson (Martin): In LTE the s-SearchDeltaP is added to CellReselectionInfoCommon, i.e. 	Comment by MediaTek: (See above)
            s-SearchDeltaP-r16                  ENUMERATED {dB3, dB6, dB9, dB12}    OPTIONAL,      -- Need R
            t-SearchDeltaP-r16                  ENUMERATED {FFS}                    OPTIONAL,      -- Need R	Comment by MediaTek: In LTE, TSearchDeltaP is fixed as 5 seconds. Here we suggest a configurable value 
            s-SearchThresholdP                  ReselectionThreshold                OPTIONAL,      -- Need R
            s-SearchThresholdQ                  ReselectionThresholdQ               OPTIONAL   	   -- Need R
	    }                                                                           OPTIONAL       -- Need R
    	]]
    },
    cellReselectionServingFreqInfo      SEQUENCE {
        s-NonIntraSearchP                   ReselectionThreshold                            OPTIONAL,       -- Need S
        s-NonIntraSearchQ                   ReselectionThresholdQ                           OPTIONAL,       -- Need S
        threshServingLowP                   ReselectionThreshold,
        threshServingLowQ                   ReselectionThresholdQ                           OPTIONAL,       -- Need R
        cellReselectionPriority             CellReselectionPriority,
        cellReselectionSubPriority          CellReselectionSubPriority                      OPTIONAL,       -- Need R
        ...
    },
    intraFreqCellReselectionInfo        SEQUENCE {
        q-RxLevMin                          Q-RxLevMin,
        q-RxLevMinSUL                       Q-RxLevMin                                      OPTIONAL,       -- Need R
        q-QualMin                           Q-QualMin                                       OPTIONAL,       -- Need S
        s-IntraSearchP                      ReselectionThreshold,
        s-IntraSearchQ                      ReselectionThresholdQ                           OPTIONAL,       -- Need S
        t-ReselectionNR                     T-Reselection,
        frequencyBandList                   MultiFrequencyBandListNR-SIB                    OPTIONAL,       -- Need S
        frequencyBandListSUL                MultiFrequencyBandListNR-SIB                    OPTIONAL,       -- Need R
        p-Max                               P-Max                                           OPTIONAL,       -- Need S
        smtc                                SSB-MTC                                         OPTIONAL,       -- Need S
        ss-RSSI-Measurement                 SS-RSSI-Measurement                             OPTIONAL,       -- Need R
        ssb-ToMeasure                       SSB-ToMeasure                                   OPTIONAL,       -- Need S
        deriveSSB-IndexFromCell             BOOLEAN,
        ...,
        [[
        t-ReselectionNR-SF                  SpeedStateScaleFactors                          OPTIONAL        -- Need N
        ]]
    },
    ...
}

RangeToBestCell    ::= Q-OffsetRange

-- TAG-SIB2-STOP
-- ASN1STOP

	SIB2 field descriptions

	absThreshSS-BlocksConsolidation
Threshold for consolidation of L1 measurements per RS index. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].

	cellReselectionInfoCommon
Cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection. The fields absThreshSS-BlocksConsolidation and nrofSS-BlocksToAverage are only applied to intra-frequency cell reselection.

	cellReselectionServingFreqInfo
Information common for non-intra-frequency cell re-selection i.e. cell re-selection to inter-frequency and inter-RAT cells.

	deriveSSB-IndexFromCell
This field indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell. If this field is set to true, the UE assumes SFN and frame boundary alignment across cells on the serving frequency as specified in TS 38.133 [14].

	frequencyBandList
Indicates the list of frequency bands for which the NR cell reselection parameters apply. The UE behaviour in case the field is absent is described in subclause 5.2.2.4.3.

	intraFreqCellReselectionInfo
Cell re-selection information common for intra-frequency cells.

	nrofSS-BlocksToAverage
Number of SS blocks to average for cell measurement derivation. If the field is absent the UE uses the measurement quantity as specified in TS 38.304 [20].

	p-Max
Value in dBm applicable for the intra-frequency neighbouring NR cells. If absent the UE applies the maximum power according to TS 38.101-1 [15]. 

	q-Hyst
Parameter "Qhyst" in TS 38.304 [20], Value in dB. Value dB1 corresponds to 1 dB, dB2 corresponds to 2 dB and so on.

	q-HystSF
Parameter "Speed dependent ScalingFactor for Qhyst" in TS 38.304 [20]. The sf-Medium and sf-High concern the additional hysteresis to be applied, in Medium and High Mobility state respectively, to Qhyst as defined in TS 38.304 [20]. In dB. Value dB-6 corresponds to -6dB, dB-4 corresponds to -4dB and so on.

	q-QualMin
Parameter "Qqualmin" in TS 38.304 [20], applicable for intra-frequency neighbour cells. If the field is absent, the UE applies the (default) value of negative infinity for Qqualmin.  

	q-RxLevMin
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for intra-frequency neighbour cells.

	q-RxLevMinSUL
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for intra-frequency neighbour cells.

	rangeToBestCell
Parameter "rangeToBestCell" in TS 38.304 [20]. The network configures only non-negative (in dB) values.

	s-IntraSearchP
Parameter "SIntraSearchP" in TS 38.304 [20].

	s-IntraSearchQ
Parameter "SIntraSearchQ2 in TS 38.304 [20]. If the field is absent, the UE applies the (default) value of 0 dB for SIntraSearchQ.

	s-NonIntraSearchP
Parameter "SnonIntraSearchP" in TS 38.304 [20]. If this field is absent, the UE applies the (default) value of infinity for SnonIntraSearchP.

	s-NonIntraSearchQ
Parameter "SnonIntraSearchQ" in TS 38.304 [20]. If the field is absent, the UE applies the (default) value of 0 dB for SnonIntraSearchQ.

	s-SearchDeltaP
Parameter "SSearchDeltaP" in TS 38.304 [20]. Value dB3 corresponds to 3 dB, dB6 corresponds to 6 dB and so on.

	s-SearchThresholdP
Parameter "SSearchThresholdP" in TS 38.304 [20].

	s-SearchThresholdServingQ
Parameter "SSearchThresholdQ" in TS 38.304 [20].

	smtc
Measurement timing configuration for intra-frequency measurement. If this field is absent, the UE assumes that SSB periodicity is 5 ms for the intra-frequnecy cells.

	ssb-ToMeasure
The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]). When the field is absent the UE measures on all SS-blocks.

	t-ReselectionNR
Parameter "TreselectionNR" in TS 38.304 [20].

	t-ReselectionNR-SF
Parameter "Speed dependent ScalingFactor for TreselectionNR" in TS 38.304 [20]. If the field is absent, the UE behaviour is specified in TS 38.304 [20].

	threshServingLowP
Parameter "ThreshServing, LowP" in TS 38.304 [20].

	threshServingLowQ
Parameter "ThreshServing, LowQ" in TS 38.304 [20].

	t-SearchDeltaP
Parameter "TSearchDeltaP" in TS 38.304 [20]. Value s1 corresponds to 1 second, s2 corresponds to 2 seconds and so on.




	End of Change




