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1 Introduction

At RAN2#107 the topic of early measurements was discussed. Some agreements were made:

Agreements

1: 
For per-frequency SSB measurement configuration reuse the IE structure that is currently used in SIBs for cell reselection purposes.

2: 
The legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 are reused for NR early measurements performed in frequencies which are candidates of cell selection/reselection, i.e. not introduce new measurement configurations in NR/LTE SIB for these SSBs.

3: 
Same as LTE euCA, NR frequency list (not the SSB measurement configuration) can be different between RRC release and SIB. The frequency list, if provided, in RRC release message overrides the one provided in SIB.

4 For per frequency SSB measurement configuration for purpose of only early measurements, it can be included in both RRC release message and SIB. If provided in RRC release message, it overrides the one provided in SIB in the cell where the RRC Release message is received. (

FFS How UE manages the situation when an SSB measurement configuration for a given frequency is provided in SIB of the current cell and was also provided RRC Release (in an earlier cell).

Agreements:

1
Upon the reception of the RRCSetup message in response to RRCSetupRequest or RRCResumeRequest (while T331 is running), the UE stops T331, and deletes the dedicated idle mode measurement configuration, if any.

2:
Upon the reception of the RRCReject message in response to RRCSetupRequest or RRCResumeRequest (while T331 is running), the UE keeps performing the idle mode measurements.

3: 
During a 2-step resume (i.e. RRCRelease in response to RRCResumeRequest), the network can release or reconfigure the idle mode measurements.

FFS whether this is delta or complete replace

4:
Upon the expiry of T331 while in IDLE or INACTIVE mode, the UE deletes the dedicated idle mode measurement configuration, if any.

5: The UE deletes the early measurement results after it has successfully reported them to the network (i.e. in UEInformationResponse or RRCResumeComplete).

However, it still remains to discuss some details of early measurements such as, how UE manages the situation when an SSB measurement configuration for a given frequency is provided in SIB of the current cell and was also provided in RRC Release (in an earlier cell), also the details on the validity area. Thus, the following email discussion was agreed to continue the discussion on early measurements:

· [107#35][NR] Remaining aspects of early measurement configuration (vivo)


To at least address the FFS points and the validity area


Intended outcome: Report to next meeting


Deadline:  Thursday 2019-10-03 
This email discussion looks at the following aspects as mentioned above:

1) How to manage the double SSB measurement configurations. 
2) How to work with the validity area.
3) How to reconfigure the idle mode measurements during a 2-step resume.
2 Discussion
2.1 Potential mismatch configurations for a given frequency
According to the possible configuration methods for per frequency SSB measurement configuration for purpose of only early measurements, i.e., configured in both RRC release and SIB, there could be the potential mismatch configurations.
Take the blow figure as an example, F2 is a frequency for only early measurement (not in NR SIB2/4 and LTE SIB24) according to both the RRCRelease message from the source cell and the system information from the target cell. But the RRCRelease message from the source cell and the system information from the target cell have different configurations for F2 (e.g. different ssb-ToMeasure, or different SMTC). 
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Figure 1: scenario of mismatch configuration
If the UE with SSB measurement configuration in RRC release moves to the cell which is broadcasting early measurement configuration, how the UE handles the mismatch configurations? 
The below figure2 gives one possible early measurement configuration case. 

[image: image2.emf]validity area


Figure2: early measurement configuration 
Mismatching can happen for 1) per-freq SSB measConfig, 2) Common control signaling, 3) the list of SSB frequencies for early measurement, 4) associated cell list with early measurement frequency. We already agreed that 2) and 3), if provided, in RRCRelease message overrides the one provided in SIB, see the below agreements.
	7:            As in LTE euCA, the indication whether to report RSRP, RSRQ or both can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.( for Common control signaling )
3: 
Same as LTE euCA, NR frequency list (not the SSB measurement configuration) can be different between RRC release and SIB. The frequency list, if provided, in RRC release message overrides the one provided in SIB. For (the list of SSB frequencies for early measurement)


We still need to discussion how to handle the 1) per-freq SSB measConfig and 4) associated cell list with early measurement frequency in case of mismatching 
Solution 1) per-freq SSB measConfig (not in NR SIB2/4 and LTE SIB24) can be included in both RRCRelease and SIB, UE follows the configuration in the RRCRelease message upon cell reselection
1-a) without validity area configuration 

Since for per frequency SSB measurement configuration for purpose of only early measurements, it can be included in both RRC release message and SIB. Once reception of RRC release including SSB configuration for F2, the UE can use these obtained from RRCRelease even after cell reselection until validity timer expiry / stopping. 

[image: image3.emf]Source Cell

Target Cell

RRCRelease

SSB frequency F2 

configuration(configura-

tion A:ssb-

ToMeasure/SMTC a) for 

early measurements

Etc.

SIB

SSB frequency F2 

configuration(configura-

tion B:ssb-

ToMeasure/SMTC b) 

Etc.

Target Cell

SSB frequency F2 

configuration(configura-

tion A:ssb-

ToMeasure/SMTC a) for 

early measurements

Etc.

SIB

SSB frequency F2 

configuration(configura-

tion B:ssb-

ToMeasure/SMTC b) 

Etc.

UE configuration for 

early measurements


Figure 3: Solution 1-a) follow the configuration in the RRCRelease message
1-b) with validity area configuration
Further, validity area is configured in RRCRelease, and the target cell is in the validity area. So the UE will just use the configuration in RRC release message in the validity area. The UE (in the validity area), which has been configured with early measurement by RRCRelease are not required to read early measurement SIB, i.e., NR new SIB10. It is assumed that within the validity area, for 1) per-freq SSB measConfig and 4) associated cell list with early measurement frequency, the dedicated signaling have higher priority than the broadcast signaling. The UE is not required to do early measurement based on RRC release configuration any more if the UE moves out of validity area. 
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Figure 4: scenario of mismatch configuration with consideration of validity area
Solution 2) per-freq SSB measConfig (not in NR SIB2/4 and LTE SIB24) can be included in both RRCRelease and SIB, UE follows the configuration in the SIB upon cell reselection 
In this solution, the UE always needs to acquire 1) per-freq SSB measConfig and/or 4) associated cell list with early measurement frequency from new SIB of target cell after cell reselection, then the UE replaces the old one which has been received in RRCRelease in source cell with the new one. The UE may need to request early measurement SIB if the target cell provides the SIB via on-demand manner. Further we also need to discuss if some frequencies is in dedicated signalling but not per-freq SSB measConfig of the frequency in SI, what the UE will do.
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Figure 5: Solution 2) follow the configuration in SIB
Solution 3) per-freq SSB measConfig (not in NR SIB2/4 and LTE SIB24) can only be included in SIB
There is also an offline solution [3] which is 1) per-freq SSB measConfig of target cell can only be configured in SIB.  If these configurations are only configured in SIB, mismatching issue between SIB and RRC release does not exist anymore. The UE may need to request early measurement SIB if the target cell provides the SIB via on-demand manner. Further we also need to discuss if some frequencies is in dedicated signalling but not per-freq SSB measConfig of the frequency in SI, what the UE will do. If this solution is selected, we firstly need to revert agreement 4 of RAN2#107. Reverting the previous agreement is not a good choice if there is no strong argument. 
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Figure 6: Solution 3) the early measurement configured only in SIB
Solution 4) per-freq SSB measConfig can be included in both RRCRelease and SIB, but no UE requirements for what to do when configurations differ (i.e. network should use only in synchronous deployments, as UE may stop early measurement reporting for concerned frequency)

This solution allows network to use dedicated signaling at least for frequencies for which configuration is same in the area UE may enter while the timer runs.  If a UE configured with SSB config received in Release camps on a cells broadcasting a different SSB config for the concerned frequency, UE is not required to continue early measurement reporting for the concerned frequency. Network can however avoid that UE may stop early measurement reporting by not using dedicated signaling for frequencies requiring different SSB configurations in different areas. As SMTC is part of the SSB configuration, this implies that network should only use dedicated signaling in synchronous deployments (of both SFN and slot boundary).
According to the above summary of the potential solutions are:
Q1: which solution(s) is preferred when an SSB measurement configuration (not in NR SIB2/4 and LTE SIB24) and associated cell list with early measurement frequency are provided in SIB of the current cell and was also provided RRC Release (in an earlier cell)?
· Solution 1-a): UE follows the configuration in the RRCRelease message provided in earlier cell.
· Solution 1-b): UE follows the configuration in the RRCRelease message provided in earlier cell within the validity area;
· Solution 2): UE follows the configuration in the SIB provided in the current cell.
· Solution 3): SSB measurement configuration (not in NR SIB2/4 and LTE SIB24) and associated cell list with early measurement frequency are only provided in SIB in the current cell, i.e. never provided in RRCRelease from earlier cell.
· Solution 4): If configured by Release, following reselection UE is not required to continue early measurements reporting for frequency for which broadcasted SSB config differs (i.e. network should use dedicated signalling only in synchronous deployments)
· Other solution

	Company
	Solution(s) for per-freq SSB measConfig
	Solution(s) for associated cell list with early measurement frequency
	Comment

	Huawei, HiSilicon
	1
	1
	For EN-DC deployments, LTE SIB24 is not broadcast. If broadcast signalling is the only solution (solution 3), increase of LTE SIB5 size can also affect legacy LTE UEs.

Besides, for idle/inactive measurements of LTE carriers (already in Rel-15), except for duration, the same IE is used in dedicated signalling and SI, and the UE ignores SI if it has stored dedicated signalling. Doing the same for NR carriers makes the feature simpler.

About timing offset of NR SSBs to measure: before every cell reselection, the UE reads the MIB and the SIB1 of the target cell, to make sure it is suitable. Therefore, the UE knows the time difference between SFN 0 of source and SFN 0 of target cell and can know the timing offset of every NR SSB to measure relatively to the new serving cell. Still, it would be acceptable for us to specify that if the UE is unable to continue performing certain idle/inactive NR measurements after reselection to another cell because the UE is not able to determine the timing offset between the new serving cell and the NR SSBs to be measured, the UE does not perform these measurements.

	Nokia
	Solution 1 – see details in the comment field 
	Solution 1 – dedicated information overrides
	Whichever solution we choose should not mandate NW to broadcast all the information in the SIBs. Of course already now we broadcast information for reselection carriers but we are talking here about CA/DC carriers which can (and likely in many deployments will) be different compared to the ones used for reselection purposes. 

Anyway cell carriers to be measured should be possible to signal by dedicated signalling and that should override configuration in the system information if any – To our understanding this is what is also already agreed by RAN2. 

Then regarding SSBmeasConfig – For regular reselection carriers SMTC configuration already exists in the system information. Thus there should not be need to duplicate that in the dedicated signalling. But as not all the carriers are used for reselection purposes it is not good idea to mandate broadcasting information for such a carriers but they should be possible to be given by dedicated signalling.  The situation regarding UE being given information both in dedicated and broadcast (can happen due to mobility) we assume the one in broadcast is more up to date and it could be used by the UE. Although we are OK also to prioritize dedicated signalling if that is more desired by RAN2. 

	Docomo
	Solution1
	Solution1
	Same as 2) common control signalling and 3) list of SSB frequencies for early measurement, 1)SSB measConfig and 4)associated cell list with early measurement frequency in dedicated signalling should override broadcast signalling. 

	Samsung
	Solution 3
	Solution 3
	We think there is no real need to support dedicated signalling for the SSB configuration. We further think that additional UE complexity related to this should really be avoided. I.e. we should not introduce UE requirements for handling differences between dedicated and broadcast.

We understand Huawei shares this view. If UE is not required to continue early measurement for such frequency upon detecting a different SSB config, we don’t see why we would specify that SSB config in Release becomes invalid upon leaving validity area (solution 1) or upon reselecting to another cell (solution 2). I.e. we think a UE provided with a dedicated SSB config should not be required to revert back to using broadcast (although such UE behaviour is allowed)

Given the previous, we assumed that solution 4 as added above was more in line with what proponents of dedicated signalling had in mind. 

	LG
	Solution 3
	Solution 3
	According to our last agreement, overriding the SSB measurement configuration in the SIB by dedicated configuration would be reasonable solution, but we share the view with Samsung that it is complicating to solve the problem if UE reselects to a neighbour cell and its SSB measurement configuration is different.

Therefore, we think it is the simplest and efficient way to not include the per-frequency SSB configuration in the dedicated configuration and refer the SSB configuration included in the SIB. In this case, to perform the early measurement on the frequencies in the dedicated configuration, they needs to be included in the frequency list in SIB. If not (i.e. the frequency in the dedicated configuration is absent in the SIB), the UE does not perform early measurement on the frequency.

Same operation can be adopted after reselecting to neighbour cells. Among the frequencies included in the dedicated configuration provided by the source cell, the UE performs early measurement on only the frequencies which SSB configuration is provided in the SIB by the new serving cell.

	Qualcomm
	Solution 3 preferred,

Solution 4 is acceptable
	Solution 1
	For per frequency SSB configuration:  

Basically, we think including it only in SIB (solution 3) is most clean solution:
· In our understanding, SSB configuration (including camping and non-camping frequency) is cell specific configuration (not UE specific). From just functionality view (indicating UE how to perform SSB measurement), it is straight forward to include it in SIB. Therefore, we agree with Samsung that there is no usage scenario that the UE is configured by both RRC release and SIB

· Furthermore, from UE perspective, including SSB configuration in UE dedicated RRC release message will bring complex mismatch issues after cell reselection at least list below: 

· Timing of SMTC is based on timing reference of PCell sending RRC release. However, the UE may move to other cells not synchronized with the original PCell.
· Source cell and target cell may configure different actually transmitted SSB (i.e. different ssb-ToMeasure) for same SSB frequency to avoid SSB collision. Then in this case, the UE may have two sets of configurations for L1 RSRP/RSRQ measurements.
· Based on above two points, we think solution 3 is cleanest solution from UE perspective, i.e. after cell reselection, the UE needs to acquire SSB configuration from SIB of target cell and replace the old SSB configuration.* 
Meanwhile, we also understand the concern from Huawei (ENDC SIB) and Nokia (mandating NW broadcast SSB configuration). As compromise, we can accept the solution 4 with below key points:

· NW can send RRC release message with SSB configuration only in synchronous NW, so that the SMTC issue is resolved.   
· UE is not required to continue early measurements if conflicted SSB configuration between RRC release and SIB. We agree with Samsung that it is an invalid case for the UE, and thereby no UE requirement is required to be specified.

For associated cell list with early measurement frequency:

Different from cell-specific SSB configuration, associated cell list with early measurement frequency can be UE dedicated configuration. Thus, we think we can follow the same principle to handle frequency list (i.e. RRC release overrides SIB) agreed in last RAN2 meeting:

“Same as LTE euCA, NR frequency list (not the SSB measurement configuration) can be different between RRC release and SIB. The frequency list, if provided, in RRC release message overrides the one provided in SIB” 

	CATT
	Solution 1-b
	Solution 1
	In LTE, when the UE reselects to another cell, the received idle mode measurement configuration from RRC release message can be used in the new cell as the parameters don’t need to change from source cell to target cell.

But in NR, there is a parameter that may change after cell reselection which is different from LTE. The calculation of SMTC occasions, including SFN and subframe, are based on the timing of a cell. If the source cell and target cell are synchronous, the SMTC configuration in RRC release message can be reused in the new cell, while the SMTC configuration will change after cell reselection if the source cell and the target cell are not synchronous. The network can indicate the validity area of SMTC configuration in RRC release message. The validity area can be:

· An indicator to indicate it is valid in the whole network;

· An indicator to indicate it is valid only in the cell;

· An indicator to indicate it is valid in the RAN node.

After cell reselection, the UE determines whether it is still in the validity area of SMTC configuration. If the UE moves out of the validity area of SMTC configuration after cell reselection, the UE needs to re-acquire a new SMTC configuration. How the UE acquires new SMTC parameters can depend on the UE implementation, for example the UE can require the new SMTC parameters from SIB in target cell, or the UE derives SMTC configuration based on the time offset between the two cells, or the UE does not perform early measurements on this SSB if valid SMTC configuration can not be required. 

For the parameters in the SSB measurement configurations which don’t need to change after cell reselection, the parameters in RRC release message can be used.

In addition, the associated cell list with early measurement frequency(i.e. 4)in the email) don’t need to change after reselection either. Following the agreed principle for 2) and 3), we suggest to use the configurations(i.e. 4)) in RRC Release message after cell reselection. Ie. Configuration in RRC Release overrides the configuration in SIB.

	MediaTek
	Solution 3
	Solution 1
	For SSB configuration, we have similar view as Qualcomm.  

For SMTC configuration or ssb-toMeasure, it is not feasible to overwrite the configuration in SI. (As also pointed out by Nokia, the configuration in SI is more up to date). However, we understand the concern of SI size, and thus we could also accept solution 4.

For cell list, it is not a mandatory configuration for measurement, we have no strong view on this and assuming that per-UE control is fine.  

	Ericsson
	
	
	We think question needs to be clarified, as explained in email text.

	ZTE
	Solution 3
	Solution 1
	We also think Solution3 is the simplest and cleanest solution. 
With solution3, UE can obtain the SSB configuration from the SIB of each camping cell, the conflict issue (e.g. different configuration between dedicated signalling and SIB) will not happen at all, then no need to discuss the complex solutions (e.g. recalculate SMTC window, overrides dedicate by SIB, stops measurement…), and note that different solution might be taken for different cases (e.g. synchronous/ asynchronous, from non-camping frequency to camping frequency…), which will make spec more complex.    

Regarding the concern from Nokia, we think this does not ask the network to provide all informations in SIB, because network can still use dedicated signalling to deliver measured frequency/cell list and all other early measurement control parameters (e.g. reporting threshold, beam reporting configuration…), and NW only need to provide per-frequency SSB configuration (e.g. SMTC) in SIB, it won’t cause much signalling burden, especially if the number of non-camping frequency is not to much.  

For cell list, we didn't see any problem to follow the principle in LTE euCA

	vivo
	Solution1,

Solution1b is good sub-solution if validity is agreed.


	Solution1,

Solution1b is good sub-solution if validity is agreed.


	We think the dedicated signalling and broadcast signalling methods are totally parallel methods for early measurement.  The method that is always combining the dedicated signalling and broadcast signalling (solution3) is not good choice.  
Further, Reverting the previous agreement is also not a good choice.

Solution 1 is simple, the network can use the validity area in solution 1 for SFN-de-synch deployment to solve the mismatching issue. 

There is also mismatching issue for Common control signalling part, because the Cell1 will give different RSRP threshold with Cell2. However we had agreed that the dedicated signalling would override the broadcast signalling.  
“As in LTE euCA, the indication whether to report RSRP, RSRQ or both can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.”


	OPPO
	Solution 1
	Solution 1
	Agree with Huawei.

	NEC
	Solution 3
	Solution 1
	For 1) per-freq SSB measConfig, we agree with the SMTC timing issue raised by Qualcomm. To make the function simpler, the Solution 3 might be better, although this is reverting the previous agreement as Rapporteur pointed out. If not agreeable, the solution 2 may be workable even in non-synchronized network, by ensuring the SIB broadcasting where or when necessary. But this requires some UE complexity upon cell reselection. Thus, the solution 4 can be a compromise solution (if not solution 3)..

For 4) associated cell list, we are fine with LTE euCA approach basically. On the other hand, if the solution 3 is applied for 1), the same solution for 4) could be also fine, unless there is strong need of dedicated control.

	Spreadtrum
	Solution 1
	Solution 1
	We can follow LTE euCA principle. If per-freq SSB measurement configuration and cell list with early measurement frequency are provided in SIB of the current cell and dedicated signaling of earlier cell, UE can still use the contents of the dedicated signaling and need not read the SIB. If UE can not continue performing early measurement on some frequencies after reselection, UE can stop the measurements on these frequencies, or read SIB from the new cell (just depending on UE implementation).


Summary for Q1
14 companies give their views for Q1. 
For per-freq SSB measConfig, 7 companies selected solution 1, 6 companies selected solution 3. 1 company thought that solution 4 is preferred. 1 company provided some comments in the email text, which seems to support solution 2, in the email rapporteur understanding.
Considering solution 3 reverts the previous agreements and does not have strong support, the email rapporteur suggests that solution 1 is used for per-freq SSB measConfig.
Proposal 1: per-freq SSB measConfig (not in NR SIB2/4 and LTE SIB24) can be included in both RRCRelease message and SIB, and UE follows the configuration in the RRCRelease message upon cell reselection i.e. stick to RAN2 current agreement.
For associated cell list with early measurement frequency, 11 companies selected solution 1. 2 companies selected solution 3. The email rapporteur suggests that solution 1 is used for associated cell list with early measurement frequency.
Proposal 2: Associated cell list with early measurement frequency can be included in both RRCRelease and SIB, and UE follows the configuration in the RRCRelease message upon cell reselection.
2.2 Validity area
In last meeting, validity area was shortly discussed based on the email discussion [1]. However the discussion was changed to mismatching issue because some companies thought that validity area issue coupled with mismatching issue. From rapporteur understanding, validity area can help to solve the mismatching issue, i.e., the solution 1-b in section 2.1.  Furthermore, we have agreed that the frequency list for early measurement and Common control signaling, if provided, in RRC release message overrides the one provided in SIB. The validity area is still available to control the frequency list and Common control parameters for early measurement under the network control, e.g., the below cases 
· Scenario A1’: the source gNB is deployed in hotspot, while some of its neighbors are not. Hence the neighbors may only work on one frequency. 
· Scenario A2’: the source gNB is deployed by operator, while some of its neighbors are cells of private networks (e.g. NPN).  The source gNB does not know the frequencies used by private networks. 
· Scenario A3’: While upgrading the network, if the source gNB is upgraded earlier than some of its neighbor gNBs, the source gNB may configure UEs to perform IDLE state measurement on some frequencies which are supported by its neighbors which have not been upgraded.
The email discussion [1] has collected companies’ opinions for the below questions 

· Question 1: Do companies agreed that deployment scenarios, such as scenarios A1’, A2’, A3’ described above, are also valid NR deployment scenarios and validity area configuration may be useful in such deployment scenarios?
· Question 2: Do companies agree that validity area can avoid wasting UE power with regard to UE performing early measurement?  

· Question 3: Companies are invited to comment on the content of the validity area, if configured:

· Question 4: Companies are invited to comment on the handling of measIdleDuration and the configuration when UE reselects to a cell that is not part of the validity area (for any of the configured frequencies/cells) while measIdleDuration is running:

· Question 5: If the answer to Q4 is b) or c), companies are invited to comment on the behavior when UE reselects back to a cell that is part of the validity area while measIdleDuration is running:

As rapporteur, we assume that the questions and companies inputs are still valid for further discussion even we agree that solution 2 or 3 in section 2.1 is used to solve mismatching issue.  We will collect if companies change their mind or have more inputs comparing inputs in email discussion [1].
Solution x) While timer runs, UE is required to perform early measurement for a frequency configured in Release if SI indicates the frequency is locally deployed

It is already clear that SI will include information for camping frequencies as well as for non-camping frequencies for which SSB cofig is broadcast. The solution implies that for that non-camping frequencies for which SSB config is not broadcast, a field is broadcast indicating that frequency is locally deployed.

Question 2: Do companies change their mind or have more inputs comparing inputs in email discussion [1]:

	Company
	Comment (change views or have more inputs per below Questions)

· Question 1: Do companies agreed that deployment scenarios, such as scenarios A1’, A2’, A3’ described above, are also valid NR deployment scenarios and validity area configuration may be useful in such deployment scenarios?
· Question 2: Do companies agree that validity area can avoid wasting UE power with regard to UE performing early measurement?  

· Question 3: Companies are invited to comment on the content of the validity area, if configured:

· Question 4: Companies are invited to comment on the handling of measIdleDuration and the configuration when UE reselects to a cell that is not part of the validity area (for any of the configured frequencies/cells) while measIdleDuration is running:

· Question 5: If the answer to Q4 is b) or c), companies are invited to comment on the behavior when UE reselects back to a cell that is part of the validity area while measIdleDuration is running:

	Huawei, HiSilicon
	One aspect not previously discussed: when the UE in LTE RRC_INACTIVE/RRC_IDLE configured with R15 measIdleCarrierListEUTRA including validityArea goes out of the validity area, T331 is stopped and VarMeasIdleConfig (including all configuration) is deleted.

If the R16 NR idle/inactive measurement configuration received from RRCConnectionRelease is added to R15 VarMeasIdleConfig, it will also be discarded.

This would create a validity area for NR idle/inactive measurements in LTE RRC_INACTIVE/RRC_IDLE with negligible specification impact.
This could be a compromise, at least for LTE RRC_IDLE/RRC_INACTIVE.

	Nokia
	Q1: We do not see really any benefit of validity area if configuration is done in system information. If configuration is done via RRCRelease it seems to be very difficult to know how to limit the area.

Q2: Like mentioned in Q1 it seems very difficult for network to know how to limit measurements in area. In theory there could be some benefit but it is almost impossible to realize that in real life situation.

Q3: If anything comes to validity area, then we could follow euCA as much as possible euCA 

Q4: If UE reselects outside the validity area, T331 is stopped in euCA. This may not be optimal but for analogous behaviour we would propose to use this principle. 

Q5: In euCA T331 is stopped and thus UE does not resume measurement when reselecting back. Although this does not seem to be optimal as it would be better to continue measurements if UE reselects back but to be analogous with euCA we propose to follow same principles as in LTE.

	docomo
	Q1: Agree with the deployment scenario A1’, A2’, A3’discussed in euCA is also valid in NR deployment scenarios and validity area configuration may be useful for such deployment scenario.
Q2: Agree. NR beam measurement will impose much more burden to UE compared with LTE euCA. It is also difficult for network to configure the area.
Q3: contents can be cellList 
Q4: If UE reselects to a cell that is not part of validity area, idle measurement timer is stopped. UE can keep the configuration.

Q5: idle measurement timer is stopped, UE does not continue measurement even reselect back to a cell that is part of the validity area.



	Samsung
	We think that for camping frequencies for which SSB config is broadcast, the validity area does not seem to have any benefit. In fact, the solution x described above is more versatile as UE can avoid measurements for one frequency while it continues another. I.e. there is per frequency control, which we assume to be preferable as operators may use different deployment areas for different frequencies.
We think it is undesirable to introduce another solution merly for frequencies for which SSB config is not broadcast. As indicated in our reply to the previous question, such signalling option is something we prefer to avoid. We hence clearly don’t want to introduce any additional UE (and network) complexity specifically for such case. I.e. noting that it seems quite a burden on network to properly configure the validity areas, so it does not seem very likely this will be used in real deployments.
BTW: we added a description of our proposal as we think it is difficult to conclude the discussion without listing the actual solution details.

	LG
	Q1 & Q2: We agree to reuse the euCA mechanism and agree with Nokia that the validity area is empty of meaning if included in the broadcast system information.

Q3: One problem of validity area mechanism in euCA is that the dedicated configuration provided by serving cell may not be able to reflect all the capable band combinations of neighbour cells. If the UE storing dedicated configuration reselects to a neighbour cell, early measurement on some of the configured frequencies may not be required by the new serving cell.
Therefore, for the enhancement of euCA validity area mechanism, we think it would be beneficial to provide validity area as frequency list in configuration each frequency. In other words, frequency list is provided in which the UE needs to perform early measurement for the corresponding frequency. Therefore, the UE does not need to perform early measurements on all the configured frequencies and network has much flexibility to configure early measurements.

Q4: As it does in euCA, we think discarding entire early measurement configuration upon leaving the validity area is the simplest solution.

	Qualcomm
	We don’t change our opinion to validity area. Since LTE euCA has introduced it, we are fine to reuse it in NR, to avoid further specification work to handle the misalignment between LTE and NR, especially for EN-DC fast setup.

	CATT
	For Q1&Q2, we think that validity area configuration can avoid UE’s unnecessary early measurement and thus save power in some cases and scenarios. 

For Q3, the euCA mechanism can be reused. However, we have a little sympathey on the complexity of validity area configuration with the euCA mechanism. Maybe an indicator of early measurement support can be used with some power reduction with the above three scenarios. For example, the neighbour cells with one frequency in scenarios A1’and the neighbour cells without upgraded in scenarios A3’ will not broadcast an indicator that early measurement is supported. The UE will not perform the early measurement if it camps on the above cells.
For Q4&Q5, we think that the behaviour of clearing the whole early measurement configuration when UE leaves the validity area needs further discussions, we prefer to keep the timer running and keep the entire early measurement configuration so that the UE can continue early measurement when it goes back to validity area again.

	MediaTek
	We haven’t discussed the validly area concept for NR early measurement in LTE IDLE/INACTIVE mode (as pointed out by Huawei). We however disagree that reusing the original validity area to NR early measurement is a minor specification change.

The validly area could only be configured together with LTE early measurement based on current 36.331 ASN.1 define. It is kind of strange that LTE early measurement need to be configured in order to have validity area for NR early measurement. 
MeasIdleConfigDedicated-r15 ::= SEQUENCE {


measIdleCarrierListEUTRA-r15
EUTRA-CarrierList-r15



OPTIONAL,
-- Need OR


measIdleDuration-r15
ENUMERATED {sec10, sec30, sec60, sec120,








sec180, sec240, sec300, spare},


...

}

EUTRA-CarrierList-r15 ::= SEQUENCE (SIZE (1..maxFreqIdle-r15)) OF MeasIdleCarrierEUTRA-r15

MeasIdleCarrierEUTRA-r15::=


SEQUENCE {


carrierFreq-r15



ARFCN-ValueEUTRA-r9,


allowedMeasBandwidth-r15
AllowedMeasBandwidth,


validityArea-r15


CellList-r15
OPTIONAL,
-- Need OR

measCellList-r15


CellList-r15
OPTIONAL,
-- Need OR


reportQuantities

ENUMERATED {rsrp, rsrq, both},


qualityThreshold-r15
SEQUENCE {



idleRSRP-Threshold-r15
RSRP-Range
  OPTIONAL,
-- Need OR



idleRSRQ-Threshold-r15
RSRQ-Range-r1 OPTIONAL
-- Need OR


}
















OPTIONAL, 
-- Need OP


...

}

One possible WF is to have validity area used for LTE early measurement in both LTE IDLE/INACTIVE mode and NR IDLE/INACTIVE mode. The LTE measurement configuration is much simple and does not have complicate SMTC issue as in Q1. For NR early measurement in both LTE IDLE/INACTIVE and NR IDLE/INACTIVE mode, we are fine to have the solution proposed by Samsung.

	Ericsson
	As Nokia has also pointed out, if the configuration is to be done via SIB signalling, the usage of the validity area is questionable (i.e. the current cell knows which frequencies are relevant for CA/DC, so could only configure the UE to measure those frequencies). For configurations done via dedicated signalling, validity area may have some merit.

In LTE Rel-15, the validity area is signalled per carrier in the measIdleCarrierListEUTRA, but the validity area is considered as the union of all validity areas for all frequencies, i.e. it is sufficient to signal a cell in the validity area for a single carrier, and it will apply to all carriers.

If a single validity area should be applied for all carriers, this should not be signalled per carrier, but instead be placed outside the carrier list alongside the measIdleDuration.

However, the ASN.1 design in LTE Rel-15 could be interpreted to support non-congruent validity areas for different carriers, which would imply that if the UE leaves the validity area for a specific carrier it stops measuring that particular frequency, but continues to measure any other carrier which is still within its validity area.

If a carrier is not configured with a validity area, this frequency should be measured wherever the UE camps as long as T331 is running.

This interpretation (separate validity areas per carrier) should be adopted for NR, and the LTE Rel-16 should be updated to adhere to this as well.

In LTE Rel-15 the UE stops the idle mode measurements when it leaves the validity area, including a release of the VarMeasIdleConfig. The idle mode measurements will thus be stopped even if the UE only leaves the validity area temporarily. This behaviour should be changed so that the UE is not required to perform measurements when outside the validity area but that timer T331 is kept running and the VarMeasIdleConfig remains stored and if the UE returns to the validity area of a frequency it resumes measurements for that frequency.

	ZTE
	Agree with above companies that providing validity area in SIB is meaningless.
For dedicated approach, agree with Nokia that it is difficult for network to provide such area in real deployment, especially when adding new sites/cells. Note that this requires OAM to maintain neighbour’s neighbour’s neighbour… to know the entire deployment in an area.
In our understanding, the solution X proposed by Samsung is easier to implement if we want to save UE’s power consumption for early measurement. 
However, if anything comes to validity area, we perfer to follow LTE euCA as much as possible.

	vivo
	In addition to the deployment scenario A1’, A2’, A3’, We also see that validity area is useful for the below Scenarios  
· Scenario 1: use the validity area to solve the mismatching issue between dedicated signalling and broadcast signalling for SFN-de-synch deployment 
· Scenario 2:operator didn’t want UE to measure cells from another operators

· Scenario 3: infra-vendor didn’t want UE to measure cells from another infra-vendor (e.g. one vendor didn’t want UE to measure non-camping frequency deployed by another vendor)

As the validity area email rapporteur, we think the below proposals in [1] are still valid.
Proposal 1: Validity area configuration is supported for early measurement.

Proposal 2: Validity area is configured by means of dedicated RRC signaling (i.e. not included in SIB)
Proposal 3: Validity area can be configured per frequency
Proposal 4: validity area can be configured by means of:

i. Lists of PCIs

ii. Lists of CellIdentity

iii. RAN notification area, in case of INACTIVE mode
Proposal 5: While measIdleDuration is running, when UE reselects to a cell that is not part of the validity area (for any of the configured frequencies/cells), UE should stop measurement and RAN2 to further consider one of the following alternative UE behaviors:

· Alt1: UE should keep the timer running and keep the entire early measurement configuration and UE should resume the early measurement when UE reselects back to a cell that is part of the validity area while measIdleDuration is running 
· Alt2: UE should stop the timer and clear the entire early measurement configuration



	OPPO
	For our understanding, the cell in validity area will be the future serving cell, e.g. PCell in CA and MN in DC. The frequency list to be measured will be configured as SCells or SN. So the network can configure the validity area according to the network deployment and network capability. So we agree the above questions and agree to introduce the validity area. We also think the validity area should be per frequency. If UE went out of the validity area, the UE should only stop or suspend the this frequency measurement, not all the frequency list. 

	NEC
	Q1: basically agree with possible scenario As (although need more considerations for A2’), where validity area may be beneficial.

Q2: Similar view as Nokia. The validity area could potential be useful to avoid wasting the UE power, while the network may not well control / configure the validity area especially for the scenarios A1’-A3’.. 

Q3: Cell list, RNA for Inactive (but no need to repeat contents. just to indicate “same as RNA” is sufficient)

Q4 and Q5: agree with Nokia

	Spreadtrum
	We don’t change our opinion to validity area. Validity area can reduce UE power consumption in some scenarios. However the network is required to configure proper validity area.


Summary for Q2
14 companies give their views for Q2. 
Based on this round feedback, 11 companies still thought that the validity area is still useful for NR early measurements, with some changes compared to LTE, i.e., only configuration in dedicated signaling, and separated validity areas per carrier. 
Huawei raised a cross RAT configuration issue, however the email rapporteur thought that the separated validity areas per carrier can also solve the cross RAT configuration issue. The email rapporteur suggests the below proposals. 
Proposal 3: Validity area is configured by means of dedicated RRC signaling (i.e. not included in SIB), and the separated validity areas per carrier is used in R16.

Proposal 4: validity area can be configured by means of:

· Lists of PCIs;
· Lists of CellIdentity;
· RAN notification area, in case of INACTIVE mode.
Proposal 5: When UE reselects to a cell that is not part of the validity area (for any of the configured frequencies/cells) while measIdleDuration is running, UE should stop measurement. RAN2 further considers one of the following alternative UE behaviors:

· Alt1: UE keeps the timer running and keeps the entire early measurement configuration. UE resumes the early measurement when reselects back to a cell that is part of the validity area while measIdleDuration is running; 

· Alt2: UE stops the timer and clears the entire early measurement configuration.
2.3 Reconfiguration of the idle mode measurements during a 2-step resume
It has been agreed that during a 2-step resume (i.e. RRCRelease in response to RRCResumeRequest), the network can release or reconfigure the early measurements. But whether the configuration is delta or complete replace if reconfiguration is included in the RRCRelease is not decided. According to the email discussion [2], the size of the MeasIdleConfig may be a critical factor when deciding it is delta or complete replace. For example, the size of CarrierFreqNR-r15 (per NR SSB frequency) which is used in LTE SIB24, is between 57 bits and 6048 bits (assuming all optional parameters specific to cell reselection are absent). Some companies also think that it is too complicate and no clear benefit to support this kind of delta configuration RAN2 had the long discussion on how to support the delta configuration of ran-NotificationAreaInfo and several CRs try to clarify it in history. Therefore, to make it clear, the options are listed.
Question 3: Do companies agreed that the early measurements during a 2-step resume can be:
a) Delta configuration
b) Complete replace  
c) Like in R15, i.e. 
- if RRCConnectionRelease does not include idle/inactive measurement configuration, the UE keeps the configuration and T331 continues running (i.e. no action);
- if f RRCConnectionRelease includes idle/inactive measurement configuration, the new configuration completely replaces the old configuration.
	Company
	Option(s)
	Comments (Please also add some clarifications about the pros and cons if any)

	Huawei, HiSilicon
	c)
	The easiest is not to diverge for euCA behaviour if it is good enough.  This behaviour allows not to resend the configuration before T331 is expired, which can reduce signalling overhead so this looks good.

	Nokia
	
	Unless there is some complexity issues with delta configuration we would prefer to support it. But it is not important as anyway always we need to be able to support complete replace as well (e.g. with setup/release structure) as NW may not always be able to get UE context. So from UE point of view if support delta it is extra behaviour.

	Docomo
	c)
	For 2-step resume, same behaviour is preferred as rel-15 euCA.

	Samsung
	
	No strong view. As indicated before, we have some sympathy for introducing delta signalling provided this can be done in a simple/ straightforward manner. E.g. by a bit in the release message indicating whether the received configuration concerns the full configuration/ whether the stored configuration (if any) is to be released before applying the received configuration.

	LG
	c)
	The benefit of delta configuration may be partly reducing signalling load, (e.g. if the network wants to modify the part of the frequency list), however, the benefit of signalling reduction seems not enough considering that it would increase the complexity and function of the delta configuration is covered by replacing the configuration.

Maintaining (if not included) and replacing (if included) are enough during 2-step resume.

	Qualcomm
	c)
	We are not convinced the necessity of applying delta configuration for early measurement configuration.

· We understand c) is same behaviour as rel-15 LTE euCA.

· From RAN4 requirement of LTE euCA in Rel-15, it has a restriction of number for measured frequency and cells  i.e. at most 3 inter-frequencies and at most 8 cells per carrier frequency are supported. Considering similar restriction will be introduced in NR, we don’t think the configuration will have large enough overhead to apply delta configuration similar to RNA configuration. 

· And as mentioned by some companies, RAN2 had the long discussion on how to support the delta configuration of ran-NotificationAreaInfo and several CRs try to clarify it in history. We don’t want to complicate things.
Meanwhile, we think it is necessary that the source gNB saves measurement configuration in the INACTIVE AS context, which is passed to the target gNB among other source RRC configurations during UE context retrieval.

This is necessary in NR INACTIVE UE early measurement because no availability indication was introduced in msg3.  If UE resumes in a cell different form source gNB, the resumed cell may not know whether the UE is configured with early measurements by previous cell (if can’t retrieve from source cell). Then the resumed cell will configure UL resource for early measurement reporting blindly, which will lead to wastage of air interface resources if the UE was not configured early measurement configuration.

	CATT
	Modified C)
	We prefer c which is similar to what is used in R15 and seems simpler.   We add a supplement for Option c as follows:

- if RRCConnectionRelease does not include idle/inactive measurement configuration, the UE keeps the configuration and T331 continues running (i.e. no action);

- if RRCConnectionRelease includes idle/inactive measurement configuration, the new configuration completely replaces the old configuration;

- if the network doesn’t want to configure early measurement configurations,  it will send a release indicator to UE to release the early measurement configurations in inactive UE.

	MediaTek
	c)
	Agree with Huawei, option c) looks like a good compromise.

	Ericsson
	a)
	Delta signaling like in RNA Update should be used:


if RRCConnectionRelease does not include idle/inactive measurement configuration, the UE keeps the configuration and T331 continues running (i.e. no action);


if RRCConnectionRelease includes idle/inactive measurement configurations with only measIdleDuration, the UE stops T331 and starts it with the new value, continuing measuring using the stored measurement configurations.


- if RRCConnectionRelease includes idle/inactive measurement configuration including measIdleCarrierList, the new configuration completely replaces the old configuration.


- if RRCConnectionRelease includes an empty idle/inactive measurement configuration (no measIdleCarrierList or measIdleDuration), the UE stops idle/inactive measurements and releases the stored configurations.

This would allow the network to restart the T331, without the need to signal the whole idle mode measurement configuration again.

For instance, if the UE attempts to resume in the cell but receives an RRCRelease with waitTime (i.e. the cell is temporarily barred), it would be beneficial if the UE could continue to perform idle mode measurement while it is barred, even if the T331 is about to expire.

Alternatively, if the UE is rejected when it tries to resume the connection after T331 has expired, the network can instruct the UE to start idle mode measurements while it is waiting without the need to signal the whole measIdleConfig

The whole measIdleConfig should be Need M, i.e. if RRCRelease does not include anything the UE keeps the old configuration and keep the T331 running.

In order to stop the idle/inactive measurements, the RRCRelease message could include an empty idleMeasConfig (ie. no measIdleCarrierList or any measIdleDuration)

	ZTE
	c)
	Agree with Huawei. 

For adding explicit/implicit indication in RRCRelease to inform UE to stop early measurement. It is a bit unclear in which cases NW would like to stop the measurement? If the cell does not support early measurement, it can set the switch bit in SIB. But we have no strong view, the suggestion from Ericsson seems sufficient to cover this (i.e. by including an empty idleMeasConfig).

	vivo
	c)
	 Agree with Huawei. 

Delta configuration seems too complex. 

	OPPO
	c)
	LTE baseline.

	NEC
	c)
	do not see a need of delta in this case.

	Spreadtrum
	c)
	Option c) is OK. The NW can decide to keep the old configuration or use new configuration. In addition NW should be able to indicate to UE to just release the old configuration.


Summary for Q3
14 companies give their views for Q3. 
12 companies thought that option c is better. 1 company supported option a. The email rapporteur suggests the below proposals.
Proposal 6: For the early measurements during a 2-step resume: 
· if RRCConnectionRelease does not include idle/inactive measurement configuration, the UE keeps the configuration and T331 continues running (i.e. no action);
· if RRCConnectionRelease includes idle/inactive measurement configuration, the new configuration completely replaces the old configuration.

3 Summary and Proposals

This email discussion is summarized with the following proposals:
Proposal 1: per-freq SSB measConfig (not in NR SIB2/4 and LTE SIB24) can be included in both RRCRelease message and SIB, and UE follows the configuration in the RRCRelease message upon cell reselection i.e. stick to RAN2 current agreement.
Proposal 2: Associated cell list with early measurement frequency can be included in both RRCRelease and SIB, and UE follows the configuration in the RRCRelease message upon cell reselection.
Proposal 3: Validity area is configured by means of dedicated RRC signaling (i.e. not included in SIB), and the separated validity areas per carrier is used in R16.

Proposal 4: validity area can be configured by means of:

· Lists of PCIs;

· Lists of CellIdentity;

· RAN notification area, in case of INACTIVE mode.
Proposal 5: When UE reselects to a cell that is not part of the validity area (for any of the configured frequencies/cells) while measIdleDuration is running, UE should stop measurement. RAN2 further considers one of the following alternative UE behaviors:

· Alt1: UE keeps the timer running and keeps the entire early measurement configuration. UE resumes the early measurement when reselects back to a cell that is part of the validity area while measIdleDuration is running; 

· Alt2: UE stops the timer and clears the entire early measurement configuration.

Proposal 6: For the early measurements during a 2-step resume: 
· if RRCConnectionRelease does not include idle/inactive measurement configuration, the UE keeps the configuration and T331 continues running (i.e. no action);

· if RRCConnectionRelease includes idle/inactive measurement configuration, the new configuration completely replaces the old configuration.
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