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Introduction
At the RAN2#106 meeting in Reno, the following email discussion was agreed to progress the handling of measurement configuration for early measurements in different use cases: 
· [bookmark: _Hlk10618471][106#37][NR/DCCA] UE behaviour regarding idle measurement configurations and measurement results (Ericsson)
	- during state transitions, inter-RAT cell re-selection, etc, while measIdleDuration is running
		o	2 step resume/release
		o	Inter-RAT cell re-selection
		o	RRC rejection
		o	autonomous transition to IDLE mode (e.g. reception of CN paging while in INACTIVE)
		o	successful transition to CONNECTED mode
		o	transition to IDLE/INACTIVE mode 
	-	when measIdleDuration expires or stops
	-	clarifications regarding when the UE starts/stops/suspends/resumes idle measurements
	Intended outcome: 
	Deadline:  Thursday 2019-08-08 

[bookmark: _Hlk12610635]This contribution provides the input from the companies that participated to the email discussion, a summary of the discussion, and proposals that capture the major agreements. 
[bookmark: _Ref528173454][bookmark: _Ref525647665]Discussion
This email discussion is divided into two parts. Section 2.1 discusses the handling of idle mode measurement configurations during various procedures, whereas section 2.2 discusses the handling of the idle mode measurement results.  
It should be noted that even though the questions and discussions are referring to the NR case only for the sake of brevity, the rapporteur’s understanding is that the questions related to NR IDLE mode are equally applicable to LTE IDLE mode, and those for NR INACTIVE mode are also equally applicable to LTE INACTIVE mode. Companies are encouraged to provide any differences they see between the LTE and NR behavior. For the case of LTE IDLE with suspended, the rapporteur’s recommendation is to discuss it online once we have agreed for the IDLE and INACTIVE cases. 
Handling of idle mode measurement configurations
While timer T331 is running, the UE is required to perform measurements according to measIdleConfig. In this part we consider the handling of measIdleConfig if the UE triggers a transition to Connected i.e. a resume or setup procedure, or autonomously transitions to IDLE while timer T331 is running. The handling of measIdleConfig at expiry of T331 is also handled in 2.1.4. 
Idle (i.e. no stored context) to Connected attempt while T331 is running
While timer T331 is running, an Idle UE may initiate a transition to connected (due to e.g. paging, mo-signalling) by transmitting an RRCSetupRequest (upon which timer T300 starts). As the UE is required to perform measurements, the UE has at this point a stored measIdleConfig. While timer T300 is running, the UE may:
· Receive an RRCSetup message;
· Receive an RRCReject message;
Each of these cases are discussed in the following, in response to an RRCSetupRequest.
Reception of an RRCSetup message while T331 is running
The first discussion point is what the UE does with the measIdleConfig upon entering Connected. One alternative could be to keep the configuration stored so the network does not need to include the measIdleConfig upon sending the UE back to idle (or inactive state) as a way to reduce the overhead of the RRC Release message. In our view, that approach has some benefits especially in the case the UE is coming from Idle to Connected multiple times within a limited area. However, this would require the network to keep a RAN context for Idle UEs, which is currently not supported. Hence, a simpler solution would be to do as in euCA Rel-15 where the UE deletes the configuration upon reception of RRCSetup. 
Another aspect is related to the timing the UE is not required to perform early measurements any longer. In LTE euCA Rel-15, the UE is not required to continue performing early measurements upon the reception of RRCConnectionSetup. One of the reasons is that the UE has entered Connected state and may even receive from the network a measConfig for connected measurement reporting. This is also the time the UE stops performing cell reselection measurements. In our view, this seems to be a reasonable assumption for the Rel-16 solution, at least as baseline. Further optimizations could still be discussed e.g. only stop the timer T331 when the UE receives a measConfig in Connected or a request to report early measurements. 

1. Do companies agree that upon receiving an RRCSetup message in response to an RRCSetupRequest message while timer T331 is running, the UE is not required to continue performing early measurements according to the measIdleConfig, if stored, and deletes the measIdleConfig (same as LTE euCA)? 
	Company
	In case of disagreement, please provide further justification.

	Qualcomm
	Agree. It is same as LTE euCA.

	ZTE
	Agree.

	CATT
	Agree

	vivo
	Agree

	MediaTek
	Agree. In addition to delete the measIdleConfig, the UE shall also stop T331 as in LTE euCA.

	OPPO
	Not sure, we think if it is better to stop measure when UE receive the network request of the measurement results in order to report the latest measurement results.

	LG
	Yes, we agree

	NEC
	Agree

	Samsung
	We agree that release is baseline but have some sympathy for doing same as for inactiveConfig i.e. to avoid having to set same configuration upon every inactive- connected transition.

	DOCOMO
	Agree. Same as LTE euCA.

	Apple
	No. 
We donot need to mandate UE to delete the measIdleConfig.
UE should be allowed to perform the early measurement, since it helps NW to get the latest measurement results.

	Spreadtrum
	Agree

	Huawei, HiSilicon
	Agree.

	Intel
	Agree to keep the same logic as in LTE euCA.

	Ericsson
	Agree

	Nokia
	Agree



Our understanding is that deleting measIdleConfig at this point and not requiring the UE to continue performing early measurements based on dedicated configuration does not preclude the UE to keep performing early measurements based on SIB or synchronizing with potential target SCell(s)/PSCell(s) after reception of RRCSetup message, as long as the UE has not started connected mode measurements. In our view, these decisions could be left to UE implementation.
2. Do companies agree that, based on UE implementation, the UE may continue to perform early measurements based on SIB or synchronizing with potential target SCell(s)/PSCell(s) even after reception of RRCSetup message in response to RRCSetupRequest (while T331 is running), as long as the UE has not started connected mode measurements?
	Company
	In case of disagreement, please provide further justification.

	Qualcomm
	It is acceptable to us if it is up to UE implementation whether to continue early measurements between the time of reception of RRCSetup message and the time of UE started the CONNECTED mode measurements (e.g., before or during RACH towards target PSCell). 
But we don’t think we need to specify corresponding UE behavior in the spec. We can have just an agreement like below:
“After reception of RRCSetup message in response to RRCSetupRequest (while T331 is running), it is up to UE implementation whether to continue to perform early measurements based on SIB or synchronizing with potential target SCell(s)/PSCell(s) before the UE started the CONNECTED mode measurements (e.g. right before performing RACH)”

	ZTE
	We would like to clarify the question a bit more. In LTE euCA, it is up to UE implementation whether to continue early measurement after T331 expires or stops, but the UE is still in idle mode. Here, after reception of RRCSetup, UE already enters RRC_Connected mode, it is unclear to us how UE processes the continued measured results? Will UE override the early measurement results until deliver it to network? Or the intention is just to accelerate latter PSCell/SCell addition or connected mode measurement reporting?
In addition, since it is supposed to base on UE implementation, we also wonder about the necessity of capturing it in specification?

	CATT
	We are ok to leave this to UE implementation. However we wonder on when the UE would report these measurements to the network if any. 

	vivo
	We agree this can be based on UE implementation, however, it is assume that the network would reconfigure UE with dedicated measurement as soon as it enters connected, thus no need to capture this case in the spec.

	MediaTek
	We don’t know how and why the UE has to perform early measurement after entering CONNECTED mode.
As we have commented in Q1 that the UE will stop T331 and clear measIdleConfig while receiving RRCSetup, it is not clear to us how to continue the measurement while the configuration is released. The time between “entering CONNECTED mode” and “start CONNECTED mode measurement” should be very short and we don’t know the benefit to perform early measurement at this time period. We understand that early measurement is performed in IDLE/INACTIVE mode only.

	OPPO
	We think it is OK to leave this to UE implementation.

	LG
	No, we do not need to specify. It would be left to UE implementation.

	NEC
	OK, if this is up to UE implementation causing no impact to other UE behaviour along with the specification. However, we have the same question as ZTE.

	Samsung
	UE should not be required to continue early measurements in connected. I.e. a proper network should retrieve these before results become outdated.

	DOCOMO
	We prefer to clarify if UE has to perform early measurement after entering CONNECTED mode.

	Apple
	UE should be allowed to perform the idle meausrement before starting the connected mode measurement. 
It’s better to clarify such UE implementation.

	Spreadtrum
	We think it’s unnecessary to perform early measurement after entering RRC_CONNECTED. This obviously bring more processing overhead and complexity to UE. And as MediaTek point out, the time between entering connected state and starting connected state measurement is short and the gain may be not much. In addition the measurement may need gap and how does UE obtain gap information before receiving connected state measurement configuration? 

	Huawei, HiSilicon
	If a UE implementation is able to synchronize in advance to a cell that might be configured as SCell, this is fine but there is no need to specify anything. If any agreement is captured, it should make clear that the UE behaviour must not be affected in any way (e.g. no delay of any other action, no additional gap, etc) due to any UE action that the UE is not required to do.

	Intel
	This can be left as UE implementation.

	Ericsson
	Agree with modified proposal from QC. 

	Nokia
	If there is some benefit for doing the measurements then it would be OK to specify but it seems that it would be negligible and this could be left to UE implementation. 



**********************************************************************************************************************
Summary (Reception of an RRCSetup message in response to RRCSetupRequest while T331 is running):
Most companies agree that UE deletes the dedicated measIdleConfig upon the reception of RRCSetup in response to RRCSetupRequest and it is not mandated to continue performing early measurements afterwards. However, depending on UE implementation, the UE may do so based on idle mode measurement configuration indicated in the SIB.
Proposal 1: Upon the reception of the RRCSetup message in response to RRCSetupRequest (while T331 is running), the UE stops T331, and deletes the dedicated idle mode measurement configuration, if any.
Proposal 2: After the reception of the RRCSetup message in response to RRCSetupRequest, it is up to UE implementation whether to continue or stop performing early measurements based on SIB or synchronizing with potential target SCell(s)/PSCell(s) before the UE starts the CONNECTED mode measurements.
*************************************************************************************************************************

Reception of an RRCReject message while T331 is running
The reception of an RRCReject message in response to an RRCSetupRequest message is an indication that the network is not able to accept the UE e.g. due to overload. If that happens while timer T331 is running, different alternatives for the handling of timer T331 and measIdleConfig could be discussed:
· Keep performing measurement based on measIdleConfig while timer T331 is running;
· Stop timer T331 i.e. stop performing measurement according to measIdleConfig;
Upon receiving an RRCReject message, the UE starts a wait timer T302 and upon expiry or stop the UE typically tries to setup the connection again. In LTE Rel-15 euCA, the UE behavior upon receving an RRCConnectionReject in response to an RRCConnectionSetupRequest, was to continue the idle mode measurements (i.e. the reception of the RRCConnectionReject does not stop the timer T331 or modify the idle mode measurement configurations). In our view, we see no strong reason to apply a different UE behavior in Rel-16 in terms of early measurements based on the reception of RRCReject message.
3. Do companies agree that upon receiving an RRCReject message in response to an RRCSetupRequest, the UE continues to perform early measurements based on stored measIdleConfig (while timer T331 is running)? 
	Company
	In case of disagreement, please provide further justification.

	Qualcomm
	Agree. It is same as LTE euCA. We understand that the RRCRject message may result from network congestion. In this case, it makes sense for the UE to continue early measurements (while T331 is running). 

	ZTE
	Agree

	CATT
	Agree

	vivo
	Do not agree. It’s more reasonable to stop timer T331 i.e. stop performing measurement according to measIdleConfig since the access attempt to NW is barred while the wait timer T302 is running. As a consequence, the measurement result cannot be reported and UE power consumption would be unnecessary if the UE continues early measurements during T302 running period.

	MediaTek
	Agree

	OPPO
	Agree 

	LG
	Yes. Same as in euCA. The RRCReject message may result due to NW’s congestion. So, it is reasonable a UE to continue early measurement while T331 is running.

	NEC
	Agree

	Samsung
	Agree

	DOCOMO
	Agree

	Apple
	Agree

	Spreadtrum
	Agree. No strong reason to be different from LTE euCA.

	Huawei, HiSilicon
	Agree.

	Intel
	We also prefer to keep the logic the same as euCA instead of differing actions in different RATs.

	Ericsson
	Agree

	[bookmark: _Toc10619235]Nokia
	Agree



*************************************************************************************************************************
Summary (Reception of an RRCReject message in response to RRCSetupRequest while T331 is running):
Most companies agree that UE, upon the reception of RRCReject in response to RRCSetupRequest while T331 is running, keeps on performing early measurements until T331 expiry.

Proposal 3: Upon the reception of the RRCReject message in response to RRCSetupRequest (while T331 is running), the UE keeps performing the idle mode measurements.

*************************************************************************************************************************

Inactive to Connected transition attempt while T331 is running
While timer T331 is running, the UE may initiate a transition to connected (due to e.g. paging, mo-signalling) by transmitting an RRCResumeRequest (and starting a supervision timer T319). While timer T319 is running, the UE may:
· Receive an RRCSetup message (fallback);
· Receive an RRCReject message;
· Receive an RRCResume message;
· Receive an RRCRelease message with suspendConfig (indication to remain in Inactive);
· Receive an RRCRelease message without suspendConfig (transition to Idle).
The UE handling of the measIdleConfig is discussed for each of these cases in the following, in response to an RRCResumeRequest message.
Reception of an RRCSetup message (fallback)
The reception of an RRCSetup message in response to an RRCResumeRequest message is an indication that the network may not have the UE AS Inactive context available. Hence, the UE may not assume that the network has a stored context to possibly apply delta signaling later. As in the case of connection setup from Idle, in our view the simplest solution is that the UE then deletes the measIdleConfig. 
Another aspect is related to the timing the UE is not required to perform early measurements any longer. In LTE euCA Rel-15, the UE is not required to continue performing early measurements upon the reception of RRCConnectionSetup. One of the reasons is that the UE has entered Connected state and may even receive from the network a measConfig for connected measurement reporting. This is also the time the UE stops performing cell reselection measurements. In our view, this seems to be a reasonable assumption for the Rel-16 solution for Inactive UEs at least as baseline. Further optimizations could still be discussed e.g. to only stop the timer T331 when the UE receives a measConfig in Connected or a request to report early measurements.  
4. Do companies agree that upon receiving an RRCSetup in response to an RRCResumeRequest while T331 is running, the UE is not required to continue performing the early measurements according to the measIdleConfig, if stored, and deletes the measIdleConfig? 
	Company
	In case of disagreement, please provide further justification.

	Qualcomm
	Agree. We prefer a unified UE behavior upon reception of RRCSetup message, no matter it is a response for RRCSetupRequest (i.e. Question 1) or RRCResumeRequest. 

	ZTE
	Agree. 

	CATT
	Agree. It is good to have an unified behavior for RRCSetup in response to both RRCSetupRequest and RRCResumeRequest.

	vivo
	Agree with QC.

	MediaTek
	Agree. We think that a UE shall stop T331 and release measIdleConfig while go into RRC CONNECTED mode.

	OPPO
	Not sure, we think if it is better to stop measure when UE receive the network request of the measurement results in order to report the latest measurement results.

	LG
	Yes, we agree.

	NEC
	Agree. Unified behavior as commented by QC is also preferable.

	Samsung
	We agree that a unified behavior is preferable. UE could also maintain in both cases, with network indicating in release what UE should do with any early measurement config it may have stored.

	DOCOMO
	Yes, unified behavior is preferable. 

	Apple 
	Same as our view in Q1. 
We donot need to mandate UE to delete the measIdleConfig.
UE should be allowed to perform the early measurement, since it helps NW to get the latest measurement results.

	Spreadtrum
	Agree.

	Huawei, HiSilicon
	Agree.

	Intel
	Agree, better to have unified behavior. 

	Ericsson
	Agree (same view as Q1)

	Nokia
	Agree and even stopping T331 whenever measIdleConfig is released could be one way to do this


Our understanding is that deleting measIdleConfig at this point and not requiring the UE to continue performing early measurements does not preclude the UE to keep performing early measurements or synchronizing with potential target SCell(s)/PSCell(s) after reception of RRCSetup message, as long as the UE has not started connected mode measurements. However, in our view these decisions could be left to UE implementation.
5. Do companies agree that, based on UE implementation, the UE may continue performing early measurements based on SIB or synchronizing with potential target SCell(s)/PSCell(s) even after reception of RRCSetup in response to RRCResumeRequest (while T331 is running), as long as the UE has not started connected mode measurements?
	Company
	In case of disagreement, please provide further justification.

	Qualcomm
	Same as our comments in Question 2, it is acceptable to us, but we don’t think we need to specify corresponding UE behavior in the spec. We can have just an agreement like below:
“After reception of RRCSetup message in response to RRCResumeRequest (while T331 is running), it is up to UE implementation whether to continue to perform early measurements based on SIB or synchronizing with potential target SCell(s)/PSCell(s) before the UE started the CONNECTED mode measurements (e.g. right before performing RACH)”

	ZTE
	Similar to our comments in Q2, we would like to know the expected UE behaviour a bit more.

	CATT
	See our comment to Q2. It would be good to keep an unified behavior for RRCSetup in response to RRCResumeRequest and RRCSetupRequest

	vivo
	Same comments as in Q2.

	MediaTek
	Similar to our comments in Q2. We expect the time between “entering CONNECTED mode” and “start CONNECTED mode measurement” is short and the UE does not have to perform early measurement on CONNECTED mode. 

	OPPO
	We think it is OK to leave this to UE implementation.

	LG
	Same view as described in Q2.

	NEC
	Same comment to Q2

	Samsung
	Same view as for Q2 i.e. no UE requirements

	DOCOMO
	Regarding UE behavior during the time interval between after receving RRCsetup and before entering connected mode, we don’t think anything needs to be specified. 

	Apple 
	Same as our view in Q2. 
UE should be allowed to perform the idle measeurement before starting the connected mode measurement. 
It’s better to clarify such UE implementation.

	Spreadtrum
	Similar to our comments in Q2. We think it’s unnecessary to perform early measurement after entering RRC_CONNECTED.

	Huawei, HiSilicon
	Same view as Q2.

	Intel
	Can be left to UE implementation

	Ericsson
	Agree (same view as Q2)

	Nokia
	Same as Q2



*************************************************************************************************************************
Summary (Reception of an RRCSetup message in response to RRCResumeRequest while T331 is running):
The responses were similar to section 2.1.1.1 (reception of RRCSetup in response to RRCSetupRequest)

Proposal 4: The UE behavior upon the reception of the RRCSetup message in response to RRCResumeRequest (while T331 is running) is the same as during the reception of the RRCSetup message in response to RRCSetupRequest. 

*************************************************************************************************************************
Reception of an RRCReject message
The reception of an RRCReject in response to an RRCResumeRequest message is an indication that the network is not able to accept the UE e.g. due to overload. If that happens while timer T331 is running, different alternatives could be discussed:
· Keep performing measurement based on measIdleConfig while timer T331 is running;
· Stop timer T331 i.e. stop performing measurements according to measIdleConfig;
Upon receiving an RRCReject message, the UE starts a wait timer T302 and upon expiry or stop the UE typically tries to resume once more. Hence, in our view, there is no reason to stop the UE behavior in terms of early measurements based on reception of RRCReject. 
6. Do companies agree that upon receiving an RRCReject in response to an RRCResumeRequest, the UE continues to perform early measurements based on stored measIdleConfig (while timer T331 is running)? 
	Company
	In case of disagreement, please provide further justification. 

	Qualcomm
	Agree. Justification is similar to our comments in Question 3.

	ZTE
	Agree

	CATT
	Agree

	vivo
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Do not agree. Similar reasoning as commented in Q3.

	MediaTek
	Agree

	OPPO
	Agree 

	LG
	Yes, we agree

	NEC
	Agree

	Samsung
	Agree, see question 3

	DOCOMO
	Agree

	Apple
	Agree. Same as our view in Q3.

	Spreadtrum
	Agree

	Huawei, HiSilicon
	Agree.

	Intel
	Agree, as along as T331 is running.

	Ericsson
	Agree (same view as Q3)

	Nokia
	Agree





*************************************************************************************************************************
Summary (Reception of an RRCReject message in response to RRCResumeRequest while T331 is running):
The responses were similar to section 2.1.1.2 (reception of RRCReject in response to RRCSetupRequest)

Proposal 5: The UE behavior upon the reception of the RRCReject message in response to RRCResumeRequest (while T331 is running) is the same as during the reception of the RRCReject message in response to RRCSetupRequest. 
*************************************************************************************************************************

Reception of an RRCResume message
The reception of an RRCResume in response to an RRCResumeRequest message is an indication that the network was able to successfully fetch the UE context, verify it, and resume the connection. 
A first discussion here is what the UE does with the measIdleConfig upon receiving an RRCResume and entering Connected state. Differently from the previously discussed case where the UE comes from Idle, storing the context is possible since there is a stored context for Inactive UEs. In NR Rel-15, a similar discussion existed for the RAN Notification Area (RNA) configuration and current specifications define that an Inactive UE stores its RNA configuration in Connected state with the reasoning that this configuration may be quite large (so that the RAN configuration does not need to be sent to the UE in RRCRelease later if the same RNA configuration is to be used). The solution adopted in Rel-15 is shown below:
[bookmark: _Toc5285084]5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
. . . 
1>	discard the UE Inactive AS context;
1>	release the suspendConfig except the ran-NotificationAreaInfo;
. . .
Similar reasoning could be adopted for the measIdleConfig, especially considering that the configuration could be very large as it can contain both LTE and NR measurement configurations. Another alternative could be to do as in Rel-15 for other Inactive context configuration (e.g. next hop chaining count). Therein, the UE deletes the configuration upon connection resumption. Yet another alternative is to have the flexibility to make these configurable.
7. Upon the reception of an RRCResume message, should the UE keep the measIdleConfig (e.g. as in Rel-15 RNA configuration), deletes it, or should it be a configurable behavior?
	Company
	Comments

	Qualcomm
	We prefer the option of “deletes it” because of the following justifications:
· It is a simple solution and will have a unified UE behavior upon reception of RRCResume message (and also RRCSetup message). 
· In our understanding, the reason to keep RNA configuration in NR rel-15 is to reduce its large RRC signaling considering RNA range may be large. However, because early measurement configuration is idle/inactive measurement configuration and RAN4 has specified maximum number of frequency layers for the UE to monitor, we don’t think the configuration will have large overhead to apply the rule of RNA configuration. 
· If we need to specify the UE can keep the measIdleConfig (as Rel-15 RNA configuration), we think we first need to discuss and agree that the validity range of measIdleConfig in INACTIVE state is similar to range of RNA. 

	ZTE
	In our understanding, this is more or less signalling optimization, and it is based on the assumption that “measIdleConfig” is part of UE context during UE context retrieve procedure (Note that this is not supported in LTE, because HandoverPreparationInfo does not include measIdleConfig). 
Compare to supporting delta configuration for Inactive UEs, we prefer to have a unified solution for Idle->Connected UEs and Inactive->Connected UEs. So, if network wants to configure early measurement to UE, it can deliver the entire configuration to UE. 
From UE’s point of view, we prefer UE to delete the measIdleConfig upon reception of RRCResume message. 

	CATT
	We can see the signaling reduction benefit by keeping the measIdleConfig depending on the size of measIdleConfig. We think having a network flexibility to control whether to keep or delete measIdleConfig should be discussed. 

	vivo
	Based on the understanding that “measIdleConfig” should be common for inactive UEs and idle UEs, we prefer simply define a unified UE behavior (i.e., discard “measIdleConfig”) upon entering connected from inactive or idle.

	MediaTek
	We prefer to have simple and unified behavior that “a UE shall stop T331 and delete measIdleConfig while go into RRC CONNECTED mode”
Keeping the measIdleConfig from INACTIVE to CONNECTED mode is just a minor signaling optimization and bring unnecessary complexity in SPEC writing. We have long discussion on how to support the delta configuration of ran-NotificationAreaInfo and several CRs try to clarify it. We think it is too complicate and no clear benefit to support this kind of delta configuration. 
To avoid any potential misunderstanding between UE and NW on early measurement configuration. We prefer that NW provide latest configuration in RRC release message.

	OPPO
	We think if it is better to stop measure when UE receive the network request of the measurement results in order to report the latest measurement results. So the measurement configuration should be kept until the measurement behavior stop. 

	LG
	We prefer a UE deletes the measIdleConfig upon reception of RRCResume message.

	NEC
	Our preference is to delete the measIdleConfig.
Although some signaling may be saved by keeping it, we also think the simple and unified behavior would be sufficient for this.

	Samsung
	We agree that release is baseline as indicated eariler but we have some sympathy for doing same as for inactiveConfig

	DOCOMO
	We prefer UE to delete the measIdleConfig upon receiving RRCResume message.

	Apple
	We prefer to keep the configuration, and UE is allowed to continue performing the early measurement. 

	Spreadtrum
	We prefer deleting measIdleConfig on reception of an RRCResume message. Keeping measIdleConfig on reception resume message will bring more complexity to UE and network. And the early measurement configuration may be different in different cells of same RNA. In this case keeping measIdleConfig is not useful. 

	Huawei, HiSilicon
	The main point of this question is the size of the configuration so we suggest discussing this only after we know what the contents of the configuration are (some companies who suggest deleting are also bringing proposals that might significantly increase the size !).
Handling of RNA in RRC_INACTIVE is now clear, adopting the same for the early measurement configuration in RRC_INACTIVE would be ok.

	Intel
	Agree to Qualcomm’s comments, to delete the config.

	Ericsson
	We agree with Huawei that this is dependent on the size of the meas idle configuration, and dependent on that, a similar solution as the handling of the RNA could be used.

	Nokia
	Not critical question at this point as we do not know the size of configuration but as starting point we are OK to delete the configuration and reconsider if it becomes large (like possibly RNA configuration can be)


Another aspect is related to the timing the UE is not required to perform early measurements any longer. In LTE euCA Rel-15 the UE is not required to continue performing early measurements upon the reception of RRCConnectionResume. One of the reasonings is that the UE has entered Connected state and may even receive from the network a measConfig for connected measurement reporting e.g. in RRCResume. This is also the time the UE stops performing cell reselection measurements. In our view, this seems to be a reasonable assumption for the Rel-16 solution, also for the case the UE comes from Inactive state.
8. Do companies agree that upon receiving an RRCResume message in response to an RRCResumeRequest message, independent of the UE keeping the measIdleConfig stored or not, the UE is not required to continue performing early measurements? 
	Company
	In case of disagreement, please provide further justification.

	Qualcomm
	Agree. It is same as LTE euCA.

	ZTE
	Agree

	CATT
	Agree

	vivo
	Agree.

	MediaTek
	Agree

	OPPO
	We think if it is better to stop measure when UE receive the network request of the measurement results in order to report the latest measurement results.

	LG
	Yes, we agree

	NEC
	Agree

	Samsung
	Agree

	DOCOMO
	Agree

	Apple
	UE is not mandated but should be allowed to perform early measurement.

	Spreadtrum
	Agree

	Huawei, HiSilicon
	Agree

	Intel
	Agree, same as LTE euCA

	Ericsson
	Agree, it should be left to UE implementation.

	Nokia
	Agree



*************************************************************************************************************************
Summary (Reception of an RRCResume message in response to RRCResumeRequest while T331 is running):
Most companies agree that the UE is not mandated to continue performing idle measurements after receiving the Resume message. Most companies also support the deletion of the idle meas configuration, but some companies indicated that there could be a merit in keeping the configuration (e.g. same way as RNA configuration). Since the contents of the meas idle configuration is not settled yet and hence the size can not be estimated, the rapporteur’s proposal is to decide this aspect (i.e. whether to keep the dedicated idle meas config in connected mode to enable delta signaling) later once the details of the idle meas configuration are agreed upon and its size can be estimated.
Proposal 6: After the reception of the RRCResume message in response to RRCResumeRequest, the UE is not mandated to keep performing the idle mode measurements. 
*************************************************************************************************************************
Reception of an RRCRelease 
The reception of an RRCRelease with suspendConfig in response to an RRCResumeRequest message is usually due to an RNA update, and it is an indication that the network was able to successfully fetch the UE context and verify the UE.
In case the UE has been configured to perform early measurements when it tries to resume, it remains open what the UE does with the measIdleConfig upon receiving an RRCRelease. As in the previous case, in NR Rel-15, RAN2 had a similar discussion for the RNA configuration and concluded that for an Inactive UE delta signaling is applicable to the suspendConfig in the 2-step procedure (where the non-inclusion of the RNA configuration means the UE keeps the stored RNA configuration). Similar reasoning could be adopted for the measIdleConfig, especially considering that the configuration could be large as it can contain both LTE and NR measurement configuration (possibly including beam measurement configuration). Other alternatives could be to delete the configuration upon connection resumption (e.g. as in the case of next hop chaining counter) or to make these two options configurable.
We can consider two cases:
Case 1: measIdleConfig is not included
In rel-15 euCA, no behavior is specified addressing this case, i.e. the UE will keep the stored measIdleConfig, if any. Several alternatives are possible for NR rel-16:
Alt-1: The UE maintains the whole idle mode configuration (i.e. as in rel-15 LTE euCA)
Alt-2: The UE deletes the whole idle mode configuration
Alt-3: The UE maintains the old measIdleDuration, but releases the rest of the configuration received earlier via dedicated signaling and instead uses the information in SIB 

Case 2: measIdleConfig is included
In rel-15 euCA, the UE deletes the old idle mode configurations and apply the new one. If both measIdleDuration and carrier list information is included, we can adopt the same behavior as in euCA. However, if only measIdleDuration is included, we can have two alternatives (or a configurable UE behavior):
Alt-1: adopt the same solution as euCA (i.e. UE will release the old configuration, apply the received measIdleDuration, and the rest of the configuration from SIB)
Alt-2: the UE replaces the measIdleDuration with the new value, but keeps using the rest of the old stored configuration

9. If measIdleConfig is not included during 2-step resume (i.e. RRCRelease in response to RRCResumeRequest), discuss which solution to apply with regard to the idle mode measurement configuration:
Alt-1: The UE maintains the whole idle mode configuration (i.e. as in rel-15 LTE euCA)
Alt-2: The UE deletes the whole idle mode configuration
Alt-3: The UE maintains the old measIdleDuration, but releases the rest of the configuration received earlier via dedicated signaling and instead uses the information in SIB

	Company
	Comments

	Qualcomm
	Alt-1. We prefer to follow the same UE behavior in LTE euCA. 
Furthermore, we think we can try to agree that the running T331 continues in this case (i.e. T331 not restarted)

	ZTE
	Alt-2. 
First of all, we think this scenario (2-setup resume) is not supported in LTE. In LTE euCA, UE deletes measIdleConfg upon reception of RRCConnectionResume. So if network releases UE later without include   measIdleConfig in RRCConnectionRlease, UE will not start early measurement in practice. So in our view, Alt-1 is not the same as LTE euCA.
Regarding NR Inactive UEs, from network perspective, we think it would be good to allow network to have the rights to stop the on-going early measurements, so seems only Alt-2 is feasible. If network wants UE to do early measurement, network can signal the configuration in RRCRelease explicitly. And Alt-2 defines a unified solution for all kinds of release case.

	CATT
	Alt-1. We see the similarity with RNA configuration in terms of signaling. In addition, we think the network should be able to signal the UE to delete the configuration if the network does not want to configure early measurements hence to release the configuration.

	vivo
	Alt-1. RRCRelease in response to RRCResumeRequest means that the NW has successfully retrieved the UE context and had knowledge of the measIdleConfig content, therefore, if the NW does not include a new measIdleConfig in RRCRelease, it can be interpreted as the NW wants to keep using the old measIdleConfig in which way the signaling overhead can also be avoid, otherwise, a new measIdleConfig would be included.

	MediaTek
	Alt-2.
In our understanding, LTE does not really discuss this aspect before. This a combination of 2 difference WI (euCA and eLTE) and we could discuss more suitable UE behavior in R16. 
We think that Alt-2 is simple and allow NW to stop the early measurement configuration as ZTE pointed out. If NW want to request the UE to continue the early measurement. It can anyway include new configuration in the RRCRelease message.
If NW release the UE to IDLE mode (not INACTIVE mode), it means that the new cell does not have previous UE context. In this scenario, it is not suitable for the UE to continue using the old early measurement configuration that NW does not know. We think that at least Alt-2 should apply to INACTIVE to IDLE case. 

	OPPO
	Alt-4, network provides an indication in RRCRelease to indicate the UE to release the early measurement configuration, otherwise, the UE kept the configuration.

	LG
	Alt-1. We prefer to perform same behavior in LTE euCA.

	NEC
	Alt-2. From network point of view, it is useful to stop the Idle mode measurement without any new signaling. To us, it is a bit tricky to send an indication to stop the idle mode measurement configured by other network.

	Samsung
	We prefer the release message to include a field indicating whether UE shall release any early measurement dedicated configuration it has stored (enables unified handling of setup as discussed earlier). If set, the UE regard any included earlyMeasConfig as full configuration. 
Whether to have delta signalling for individual fields of earlyMeasConfig can be discussed later during detailed stage 3 (seems mainly relevant for frequency list).

	DOCOMO
	Alt2. Alt2 is simple from network perspective. 

	Apple
	Alt-1 and Alt-4 as indicated by OPPO.
UE can keep the configuration by default, and release it upon receiving the explicit release indication in RRCRelease. 

	Spreadtrum
	Alt-1. If NW does not want to change the measIdleConfg, it can omit the IE in release message. In addition, NW can include an indication to let UE release measIdleConfg if it decides to stop early measurement. 

	Huawei, HiSilicon
	The only "2-step procedure" supported in Rel-15 is when the network sends RRCRelease in response to an RRCResumeRequest for RNA update. This is what we consider in our answers.
Same answer like Q7.

	Intel
	This 2-step topic is new compared to LTE euCA.
In the 2-step resume, per specification, the UE has not entered CONNECTED state, but rather will remain in INACTIVE state, and from this angle, we think the UE should maintain the configuration, and also continue to run the T331 timer (and not re-start). This way it would be similar to LTE euCA.
If the NW intends to change the meas configuration in an way, it should move the UE to CONNECTED state and provide the new configuration at RELEASE (i.e, the 2-step resume cannot be used).
This align with Alt-1, but with the intention mentioned above.

	Ericsson
	We agree with the majority of the companies that think there should be a mechanism to release the idle mode measurement configuration. Whether that is done explicitly (e.g. a new flag) or implicitly (e.g. using need codes like the RNA configuration) is a stage3 detail. 

	Nokia
	Alt-1. Same behavior as in euCA is OK



10. If measIdleConfig is included during 2-step resume (i.e. RRCRelease in response to RRCResumeRequest), and it includes both the measIdleDuration and carrier list information, do companies agree that we can adopt the rel-15 euCA solution (i.e. delete the old idle mode configuration and apply the new one)?

	Company
	Comments

	Qualcomm
	Agree. We prefer to follow the same UE behavior in LTE euCA. We think it is the simplest solution for the UE.

	ZTE
	Agree. It is reasonable that UE overrides the old configuration. 

	CATT
	Agree

	vivo
	Agree.

	MediaTek
	Agree.

	OPPO
	Agree 

	LG
	Yes, we agree.

	NEC
	Agree

	Samsung
	We agree that release is baseline but as indicated eariler we have some sympathy for supporting delta signalling (as for InactiveConfig).

	DOCOMO
	Agree

	Apple
	Agree.

	Spreadtrum
	Agree. And only after AS security is activated RRCRelease can include idle mode measurement configuration.

	Huawei, HiSilicon
	The only "2-step procedure" supported in Rel-15 is when the network sends RRCRelease in response to an RRCResumeRequest for RNA update. This is what we consider in our answers.
This has nothing to do with rel-15 euCA, this is the normal mechanism of UE configuration: if the UE receives a new value for a parameter, it deletes the old one.
Does this question mean to exclude any signalling optimisation, e.g. add or remove carriers from the list? We believe such details should only be discussed after we know the contents of the configuration.

	Intel
	Do not agree to the scenario. As responded in Q9, we think the NW should not change or provide new configuration using 2-step resume.

	Ericsson
	We agree this will result in the full reconfiguration of the idle mode measurements.

	Nokia
	Agree. This should not require any specification work as UE just follow the signalling. If we have release/setup structure for configuration NW can decide whether to release configuration.



11. If measIdleConfig is included during 2-step resume (i.e. RRCRelease in response to RRCResumeRequest) and only measIdleDuration is provided, discuss which solution to apply with regard to the idle mode measurement configuration:
Alt-1: adopt the same solution as euCA (i.e. UE will release the old configuration, apply the received measIdleDuration, and the rest of the configuration from SIB)
Alt-2: the UE replaces the measIdleDuration with the new value, but keeps using the rest of the old stored configuration
Alt-3: UE behavior is configurable between Alt-1 or Alt-2
	Company
	Comments

	Qualcomm
	We prefer Alt-1, which is same as LTE euCA. 
Alt-2 means that a new UE behavior will be introduced to specify management behavior on UE stored variables (e.g. just replace one variable with a new value but keep others). It is not a usual 3GPP RAN2 specification. We think we should avoid it.   


	ZTE
	Alt-1. We prefer a unified solution for processing RRCRelease message. 

	CATT
	Alt-1. 

	vivo
	Alt-1. Following the same solution as euCA.

	MediaTek
	Alt-1.

	OPPO
	Alt-1.

	LG
	We prefer Alt-1

	NEC
	Alt-1

	Samsung
	Alt-3 i.e. as indicated before, we think Release can include a field indicating whether UE releases any stored early measurement configuration.

	DOCOMO
	Alt-1

	Apple 
	Alt-1.

	Spreadtrum
	Alt-1. It’s reasonable to reuse LTE euCA solution.

	Huawei, HiSilicon
	The only "2-step procedure" supported in Rel-15 is when the network sends RRCRelease in response to an RRCResumeRequest for RNA update. This is what we consider in our answers.
Same answer like Q7.
A signalling optimisation might be alt-2 but it might be something else.

	Intel
	We prefer to not allow such scenario.

	Ericsson
	We agree with Huawei in that this is dependent on the size of the idle mode configuration.

	Nokia
	Alt-1



12. For questions 9 to 11 above, discuss whether the UE behavior should be different depending on whether the RRCRelease contains suspendconfig or not? 
	Company
	Comments

	Qualcomm
	We think they should be same.

	ZTE
	We prefer a unified solution for both cases (i.e. goes to RRC Idle and goes to RRC Inactive), so the UE behaviour should be the same. 

	CATT
	We prefer an unified solution.

	vivo
	No difference has been identified, yet, between idle and inactive UE measurement behavior.

	MediaTek
	We also prefer to have unified solution. However, we would like to point out using any of old early measurement configuration while going to IDLE mode is not appropriate. If we decide to use Alt 1 (keep old configuration) in Q9, we may have to apply different behavior for “going to IDLE” and “going to INACTIVE”.

	OPPO
	We think they should be same.

	LG
	We prefer a unified solution.

	NEC
	Good to take unified approach

	Samsung
	We think UE behaviour should be the same. 

	DOCOMO
	Prefer a unified approach.

	Apple
	We prefer the unified solution. 

	Spreadtrum
	UE behaviour should be same.

	Huawei, HiSilicon
	"Keep the same configuration" in Q9 does not imply any difference whether the UE moves to RRC_IDLE or RRC_INACTIVE.
We don't see the need for different behaviours depending whether the UE is requested to move to RRC_IDLE but we suggests to keep this as an assumption rather than to exclude this whatever is discussed later.

	Intel
	Pls refer to our view in Q9.

	Ericsson
	We support having the same behavior for both cases.

	Nokia 
	Unless there is some major issues identified we prefer same solution. 



*************************************************************************************************************************
Summary (Reception of an RRCRelease message in response to RRCResumeRequest while T331 is running):
Most companies agree that there should be a way for the network to release the idle mode measurement configuration in RRCRelease. Almost all companies want to allow the network to perform full reconfiguration of the idle mode measurements (i.e. by providing both the measIdleDuration and the carrier list information). With regard to the possibility to have delta configuration, the situation is like in section 2.1.2.3 (question 7), where the size of the meas idle config will be pivotal in deciding whether there is a merit in doing so or not. 
Proposal 7: During a 2-step resume (i.e. RRCRelease in response to RRCResumeRequest), the network can release or reconfigure the idle mode measurements.
*************************************************************************************************************************
Autonomous transition to RRC_IDLE (abnormal cases)
A UE autonomously transitions to IDLE mode during one of the following cases: 
[bookmark: _Hlk7001107]Aborting setup/resume procedures:
1>	due to expiry of timer T319 (i.e. before reception of RRCResume message) or T300 (i.e. before reception of RRCSetup message); or
1>	due to cell reselection while timer T319 is running (i.e. before reception of RRCResume message); or
1>	due to cell reselection while timer T300 is running (i.e. before reception of RRCSetup message); or
1>	due to cell reselection while timer T302 is running (i.e. before trying to establish/resume a connection after receiving an RRCReject with a wait timer); or
Network triggered:
1>	due to reception of CN paging while the UE is in INACTIVE;
Inter-RAT cell reselection:
1> reselecting to an inter-RAT cell while the UE is in INACTIVE;
After the UE’s autonomous transition to IDLE, the NAS layer would then trigger a connection establishment. If the transition to Idle is because the UE is out of coverage (e.g. expiry of timer T300 or T319), the NAS layer would trigger the connection establishment again once the UE regains coverage. In case of inter-RAT cell reselection, the NAS layer would trigger a TAU/Registration update. 
Similar to the case when the UE receives an RRCSetup message in response to an RRCResumeRequest, the UE would have deleted the stored UE Inactive AS Context and the network would not be able to know what configuration the UE had before. Thus, in our view we believe that the idleMeasConfig should be deleted when the UE autonomously transitions to RRC_IDLE in case of aborted setup/resume procedure, or CN paging. This would also be applicable to cases where the UE fails to establish a connection from Idle (e.g. expiry of timer T300 or cell reselection while T300 is running, i.e. before reception of RRCSetup) as the UE would also perform the actions upon going to RRC_IDLE.
13. Do companies agree that a UE stops timer T331 and deletes measIdleConfig when autonomously going to RRC_IDLE (e.g. due to aborting setup/resume procedure or CN paging)?
	Company
	In case of disagreement, please provide further justification.

	Qualcomm
	We don’t agree with below justifications:
· Note that we have agreed that NR UE follows the same early measurement configuration for early measurements in INACTIVE state and IDLE state. When state transition happens from INACTIVE to IDLE, we think the early measurements performed in INACTIVE is still valid and helpful for fast CA/DC setup (at least if the UE is still in validity area indicated by stored measIdleConfig). 
· In our understanding, the main justification for UE stopping T331 during autonomous transition to IDLE is that “network may not be able to know what configuration the UE had before if the UE is out of coverage”. However, it is possible that the UE enters IDLE due to out of coverage but establishes RRC connection in same cell or different cells which are within validity area of the source cell. At least in these cases, it doesn’t make sense to stop T331.
In short, we think at least when re-established cell is still in validity area indicated by source cell, the UE should continue T331 and early measurements during autonomous state transition from INACTIVE to IDLE.

	ZTE
	As Rapporteur indicated above, in these abnormal cases, UE NAS will then trigger TAU/Registration procedure, then anyway UE will delete measIdleConfig upon reception of RRCSetup.
Considering the core-network can trigger PDU session setup during NAS TAU procedure, we think the early measurement results stored by UE could be useful for CA/DC setup. 
So we prefer to continue T331 and early measurement in this case, then we don’t have to define many triggering conditions for stopping T331 and measIdleConfig deletion. 

	CATT
	Agree. We agree with rapporteur explanation. As these abnormal cases anyway trigger TAU/ registration procedure, we don’t see much benefit of maintaining measIdleConfig.

	vivo
	Do not agree. In above cases, NAS procedure would be triggered and anyway the T331 would be stopped and the measure configuration would be discard upon reception of RRCSetup. From this perspective, it is redundant to let UE stop timer T331 and delete measIdleConfig when autonomously going to RRC_IDLE in advance.

	MediaTek
	Agree.
Since this is abnormal case and should not be common scenario in real NW, we prefer to have simple solution (i.e. stops timer T331 and deletes measIdleConfig when autonomously going to RRC_IDLE).
The receiving of CN paging in INACTIVE state may imply that the UE context (including early measurement) is not sync between UE and NW, so it is reasonable to clear the early measurement configuration.

	OPPO
	NO, we think the early measurement configuration should be transparent to the RRC state.

	LG
	No, we prefer not to stop timer T331 when a UE is going to RRC_IDLE.

	NEC
	Slight preference is not to stop timer T331 (i.e. No)
This seems a kind of modelling issues, because (as far as we understand) the timer T331 is stopped (either had been stopped or just stopped) upon receiving subsequent RRC Setup. One valid point is the concern raised by ZTE, i.e. additional condition for stopping the timer for abnormal or irregular cases. However, to us, inter-RAT cell reselection case (Q14) could be a bit different.

	Samsung
	Agree. There seems no real need to support continuation of early measurements for any exceptional cases. One remark is that non-compliance (e.g. inability to comply with RRCResume) can be another exceptional case for autonomous transition to IDLE. 

	DOCOMO
	It depends on whether network still know what configuration the UE had before. If network knows UE’s configuration before, T331 could continue and the measIdleConfig is not necessarily deleted. We prefer a simple solution (i.e. stop the timer T331 and deletes measIdleConfig when autonomously going to IDLE). 

	Apple
	No. We prefer to keep the timer T331.

	Spreadtrum
	Agree. Autonomously going to RRC_IDLE is abnormal case. When this happens, NAS triggers TAU/Registration procedure and usually there is no need to setup CA/DC. Furthermore, the early measurement configuration may be not appropriate any more and the result may be useless for current cell.

	Huawei, HiSilicon
	No, we share the views expressed by ZTE.

	Intel
	We agree with Qualcomm: the UE should continue T331 and early measurements during autonomous state transition from INACTIVE to IDLE. 

	Ericsson
	Agree (i.e. delete the meas idle configuration)

	Nokia
	UE should not stop the timer. And additionally, wouldn’t UE delete the configuration anyway when establishing connection due to request from upper layers? So is there any need to define any extra behavior.



In case of inter-RAT cell reselection, there is a further complication that the UE will perform a connection setup in a different RAT. Even though the UE may be configured to perform idle mode measurements in both LTE and NR, the configuration provided in either LTE or NR may not look the same and the UE would have to apply configurations and timers specified in a different RAT in order to continue to use them in the target RAT. Since the UE would anyway attempt to enter RRC_CONNECTED and perform a TAU in the target RAT, there is little benefit in keeping the old idle mode measurement configurations. Therefore, the simplest solution would be that the UE stop timer T331 and deletes the measIdleConfig during inter-RAT cell reselection. Since the UE would perform the actions upon entering RRC_IDLE when reselecting to an inter-RAT cell, there is no need to model the inter-RAT transition to Idle differently than the other autonomous transitions to Idle. Thus, we prefer that the UE stops timer T331 and deletes the measIdleConfig when going to RRC_IDLE due to inter-RAT cell reselection.
14. Do companies agree that a UE stops timer T331 and deletes measIdleConfig when going to RRC_IDLE due to inter-RAT cell reselection from IDLE or INACTIVE mode?
	Company
	In case of disagreement, please provide further justification.

	Qualcomm
	We don’t agree. When the UE performing early measurements reselects to another cell with different RAT (e.g. from NR cell to LTE cell), we think it is possible that the early measurement configurations from the source RAT are still valid in the target RAT in some deployments. We think that the UE should continue T331 and early measurements during inter-RAT cell reselection at least in below case: 
· If the UE is configured by NR source cell to measure both LTE and NR Scells/frequencies, and then reselects to an LTE cell. When CA and/or DC are supported by the network and UE between the reselected LTE cell and NR source cell, the stored LTE early measurements is still useful to quickly setup EN-DC when the UE connects to the LTE network. 
Maybe one possible way forward is to make it configurable via validity area (if it was agreed in email discussion#35).
At the same time, we also understand rapporteur’s concern listed before the question. Thus, we prefer to keep it open for now, and further discuss details about early measurement during inter-RAT cell reselection based on contribution in next meeting.  

	ZTE
	We have similar views with Qualcomm on MR-DC cases. 
First of all, we are not sure whether TAU always happens in this case (similar to ISR mechanism in LTE). But even if UE always performs TAU after inter-RAT cell reselection, similar to our comments in Q13. UE can anyway delete measIdleConfig upon reception the Msg4, so we don’t have to specify addition conditions for stopping T331 and measIdleConfig deletion.
In addition, besides the discussion on whether to delete measIdleConfig, we think it is worth to discuss how to deal with the early measurement results collected in source RAT? E.g. whether UE can deliver them to network when performing RRC establishment in target RAT? 

	CATT
	Agree. We agree with rapporteur explanation. We don’t see much benefit of maintaining measIdleConfig as the UE would try RRCConnection after reselecting to another RAT.

	vivo
	Agree with QC’s comments.

	MediaTek
	Agree.
We think that it is unusual and strange to mix the dedicated configuration (T331 and measIdleConfig) between different RATs. We prefer to have simple solution as “UE stops timer T331 and deletes measIdleConfig when going to RRC_IDLE due to inter-RAT cell reselection from IDLE or INACTIVE mode”.
In our understanding, NAS will trigger TAU or other registration procedure while going to the other RAT. So, anyway UE will go into CONNECTED mode and NW could configure the early measurement in RRC Release message while the NAS procedure is completed. It is not necessary to complicate the specification by keeping other RAT’s configuration.
In addition, we are not sure that “delete measIdleConfig upon reception the Msg4” apply to the measIdleConfig configured by other RAT. It is really not necessary to introduce this kind of confusion in RRC SPEC.

	OPPO
	NO, agree with QC.

	LG
	No, we do not agree. We have same understating with QC.

	NEC
	Yes, agree.
The basic policy on inter-RAT mobility could be aligned with what we have for MDT. In logged MDT, there is no continuation across RATs.
We see some benefits for keeping the timer and configuration only in a case of the inter-RAT cell reselection during the Inactive state (e.g. NR Inactive to LTE Inactive) which was excluded in Rel-15. If this is supported, the issue may be revisited.

	Samsung
	Agree. 

	DOCOMO
	Agree. It is not necessary to maintain old configuration (i.e.T331 and measIdleConfig) when reselecting to other RATs. We prefer a simple solution (i.e. stop T331 and delete measIdleConfig when going to RRC_IDLE due to inter-RAT cell reselection.)

	Apple
	No. We have the same understanding as QC. 

	Spreadtrum
	Agree. We agree with rapporteur explanation.

	Huawei, HiSilicon
	In case of reselection from NR RRC_INACTIVE to an LTE cell, the UE will perform a TAU so early measurements will be stopped and can be configured by the network if moving the UE to RRC_INACTIVE or RRC_IDLE, so there is no strong need to delete anything.
We are not convinced that early measurements performed while on NR will be so useful when establishing the connection on LTE but it seems not harmful to report them.

	Intel
	We see benefit in UE performing the measurements after moving to other RAT (for MR-DC), but it would also be decided by the UE depending on the RAT (and frequencies) and whether the UE can support the resulting MR-DC combination (and whether the new RAT cell supports this etc..).

	Ericsson
	Agree (i.e. delete the meas idle configuration)

	Nokia
	No. Why would UE delete the configuration? Couldn’t we have exactly same handling as for reselection priorities i.e. configuration is kept and used and timer is kept running.



*************************************************************************************************************************
Summary (Autonomous transition to RRC_IDLE):
There was no consensus regarding whether to keep the idle mode measurement configurations during autonomous transition to IDLE or during inter-RAT cell re-selection.
*************************************************************************************************************************

Handling of measIdleConfig upon T331 expiry
The UE is required to perform idle mode measurements for early measurement reporting while timer T331 is running. In euCA Rel-15 in LTE, the UE is not required to perform idle mode measurements for early measurement reporting upon the expiry of timer T331. 
However, it remains to be decided what the UE does with measIdleConfig when timer T331 (or any other equivalent timer to be defined for NR) expires (and later what the UE does when it tries to transition to Connected).
15. Do companies agree that it is up to UE implementation whether to continue performing early measurements according to SIB configuration after T331 has expired or stopped, while the UE is in IDLE or INACTIVE mode (same as rel-15 LTE euCA)?
	Company
	In case of disagreement, please provide further justification.

	Qualcomm
	Agree. For example, UE can also perform aperiodic measurements before RACH or during RACH and provide measurement available indication to gNB.


	ZTE
	Agree

	CATT
	Agree

	vivo
	Agree.

	MediaTek
	Agree

	OPPO
	Agree 

	LG
	Yes, we agree.

	NEC
	Agree

	Samsung
	It depends on actual contents of dedicated signalling and hence relates to the other email discussion [106#36]. I.e. that baseline is that UE stops measuring and reporting.

	DOCOMO
	Agree

	Apple
	Agree

	Spreadtrum
	Agree

	Huawei, HiSilicon
	We wonder what the concrete impact to specifications of this is.
In current 36.331, a note says that the UE can continue early measurements according to SIBs but in 36.331 the early measurements are only performed according to the configuration... that the UE shall delete (!).
Do we really need to specify anything for this?

	Intel
	Agree to leave it to UE implementation

	Ericsson
	We agree it is up to UE implementation to continue measurement after T331 expiry.

	Nokia
	Agree



Expiry of timer T331 while UE is in Idle (i.e. no stored context) 
As discussed in the previous cases, one solution could be to keep measIdleConfig stored if T331 expires so that the network could rely on delta signaling the next time the UE goes from Connected to Idle/Inactive. However, that would require the RAN to keep a UE context for Idle UEs, which does not seem suitable. Hence, in our view, a simpler solution would be to delete measIdleConfig if T331 expires and the UE is in Idle.
16. Do companies agree that upon T331 expiry while the UE is in IDLE mode, the UE deletes measIdleConfig? 
	Company
	In case of disagreement, please provide further justification.

	Qualcomm 
	Agree

	ZTE
	Agree

	CATT
	Agree

	vivo
	Agree

	MediaTek
	Agree

	OPPO
	Agree 

	LG
	Yes, we agree

	NEC
	Agree

	Samsung
	Same comment in Q15

	DOCOMO
	Agree

	Apple
	No. 
If UE is allowed to continue performing early measurement after T331 has expired as in Q15, UEshould be allowed to keep the measIdleConfig.

	Spreadtrum
	Agree

	Huawei, HiSilicon
	According to previous discussion, the configuration will anyway be deleted when going to RRC_CONNECTED. Isn't it sufficient to specify that the UE is required to perform the measurements only when T331 is running? Do we need to specify yet another trigger to delete the configuration, which will not be testable anyway?

	Intel
	Agree

	Ericsson
	Agree

	Nokia
	No. There is no need to define this case as it is untestable anyway.



Expiry of timer T331 while the UE is in Inactive 
For the Inactive case, this discussion can be quite simple once the previous discussions are settled. For example, if companies agree that as in the case of RNA configuration the UE stores available measIdleConfig in Connected and/or whether previous measIdleConfig can be reused after a 2-steps resume/release, if no new configuration is signaled, a unified behavior will be to have the UE keep the measIdleConfig stored even after the expiry of timer T331. Otherwise, if companies agree that the UE always deletes measIdleConfig upon entering Connected and/or after a 2-steps resume/release, a unified behavior will be to have the UE also delete the measIdleConfig stored upon expiry of timer T331.
17. Discuss whether the UE deletes or maintains the measIdleConfig upon expiry of timer T331 in INACTIVE mode.
	Company
	Comments

	Qualcomm
	Similar to our comments in Question 7, we prefer the UE deletes the measIdleConfig to have a unified behavior.

	ZTE
	Similar to our comments in Q7. We also prefer UE to delete it.

	CATT
	We think there is some signaling optimization value in maintaining the measIdleConfig.

	Vivo
	We think the UE should delete the measidleConfig, If NW wants to configure UE to perform early measurement, NW can configure UE with new measidleConfig.

	MediaTek
	We also prefer UE to delete measIdleConfig upon expiry of timer T331. (Same as LTE euCA)

	OPPO
	It should be deleted.

	LG
	We think that a UE should delete the measIdleConfig.

	NEC
	UE should delete the measIdleConfig upon T331 expiry

	Samsung
	Same comment in Q15

	DOCOMO
	UE should delete measIdleConfig.

	Apple
	We prefer to keep the configuration. 

	Spreadtrum
	We prefer UE to delete measIdleConfig. Similar to our comments in Q7.

	Huawei, HiSilicon
	Same answer like for question 11. We should look at the contents before ruling out any signalling optimisation.

	Intel
	Prefer to have the same behaviour as in Idle, and so yes, delete the config.

	Ericsson
	We prefer to keep the configuration to enable delta configuration (as in RNA)

	Nokia
	OK to delete but could be revisited if configuration size is enormous.




*************************************************************************************************************************
Summary (Handling of measIdleConfig upon T331 expiry):
Most companies agree that it is up to UE implementation to keep performing idle mode measurements after the expiry of T331. Most companies agree to delete dedicated idle meas configuration on T331 expiry while in IDLE mode. Most companies prefer to delete it as well in INACTIVE mode, but some companies indicated that there could be a merit to keep the configuration to enable delta signaling. Similar to the case of the discussion in 2.1.2.3, the rapporteur’s proposal is to discuss this aspect (i.e. whether to keep the dedicated idle meas config in INACTIVE mode to enable delta signaling) later once the details of the idle meas configuration are agreed upon and its size can be estimated. 
Proposal 8: Upon the expiry of T331 while in IDLE mode, the UE deletes the dedicated idle mode measurement configuration, if any.
Proposal 9: After the expiry of T331 (in IDLE or INACTIVE modes), it is up to UE implementation whether to continue or stop performing early measurements.
*************************************************************************************************************************
Handling of idle mode measurement results
While timer T331 is running, the UE is required to perform measurements according to measIdleConfig. It has been agreed that the UE can report the early measurements either in RRCResumeComplete (if the network request these in RRCResume) or in UEInformationResponse (if the network requests them in UEInformationRequest).
In LTE Rel-15 euCA, the only time the UE deleted the idle mode measurements were upon reporting them in UEInformationRequest, or upon receiving a new configuration in RRCConnectionRelease (with idleMeasConfig). 
18. Do companies agree that a UE deletes the early measurement results after it has successfully reported them to the network (i.e. UEInformationResponse or RRCResumeComplete)?
	Company
	In case of disagreement, please provide further justification.

	Qualcomm
	Agree. If it has been successfully reported to NW (and the UE must be in CONNECTED state in such case), we don’t see any reason why the UE still needs to keep them. 

	ZTE
	Agree

	CATT
	Agree

	vivo
	Agree.

	MediaTek
	Agree

	OPPO
	Agree 

	LG
	Yes, we agree

	NEC
	Agree

	Samsung
	Agree

	DOCOMO
	Agree

	Apple
	Agree

	Spreadtrum
	Agree

	Huawei, HiSilicon
	Agree.

	Intel
	Agree, as in LTE euCA

	Ericsson
	Agree

	Nokia
	Agree



In LTE Rel-15 euCA, the UE only deleted the idle mode measurement results if it successfully reported them to the network (in UEInformationRequest) or if it received a new measIdleConfig in RRCConnectionRelease. This means that, if the UE was configured to perform idle mode measurements at one point and then reselects to a cell which doesn’t support idle mode measurements, the UE would keep the old results indefinitely. If the UE enters RRC_CONNECTED, the UE would not indicate that it had any early measurements (since the SIB2 does not include the idleModeMeasurements) and the network would not request them (since it doesn’t support the feature). If the UE later is released to RRC_IDLE, it cannot be configured with any new measIdleConfig (since the network doesn’t support the feature), and the UE would thus not delete the old measurement results.
Clearly, this is an omission from the LTE Rel-15 euCA solution, which should be considered/corrected in Rel-16.
Unless the UE reports the early measurements in RRCResumeComplete message, the UE doesn’t know how long it has to wait after it has entered RRC_CONNECTED until it can expect a UEInformationRequest for the early measurements.
One solution could be that the UE keeps the early measurement results in RRC_CONNECTED until it has reported them successfully in UEInformationResponse, unless the UE receives a message:
· handing over the UE to another cell (RRCReconfiguration with reconfigurationwithSync or MobilityFromNRCommand);
· releasing/suspending the UE (RRCRelease with or without suspendConfig);
One could argue that the UE should delete the idle mode measurements whenever the UE receives an RRCReconfiguration before it has received an UEInformationRequest for the early measurement. However, if the idle mode measurements pertain to an SCG during e.g. connection establishment, the network may want to quickly setup the MCG with a first RRCReconfiguration message, and immediately after request the idle mode measurements, in order to configure the SCG with a subsequent RRCReconfiguration message. To avoid over-specifying all different exceptions, the scenarios when the UE should release the idle mode measurements should be kept as limited as possible.
19. Do companies agree that the UE shall delete the stored early measurement results in RRC_CONNECTED (apart from after successfully reporting the results) when it receives a message handing it over to another cell (RRCReconfiguration with reconfigurationWithSync or MobilityFromNRCommand)? 
	Company
	In case of disagreement, please provide further justification.

	Qualcomm
	We don’t agree for now because we have concern that it will over-specify UE behavior. 
In our understanding, whether the UE shall delete stored early measurement results should be decided based on whether the stored results are still valid, instead of based on which signaling the UE received. If the UE received HO command but the UE supported CA and/or DC between target cell and source cell, the stored early measurement results may still be helpful. 
Thus, we prefer to discuss this issue together with the discussion of validity of early measurement results (in email discussion 106#36) and validity area (in email discussion 106#35). As one example, if we introduce validity timer for stored measurement results, then we think it is not needed to introduce these rules to complicate UE behavior. As another example, if validity area is agreed, then the UE can delete measurement results if the target cell is not within validity area. 

	ZTE
	We also think this relates to the discussion on the out of date measurement results, maybe we can focus on the discussion in [106#36], and back to this question later? For simplicity, we think it would be good to define a single solution which is not related to specific ignaling procedures.

	CATT
	We agree to discuss this together with email discussion [106#36].

	Vivo
	We share similar view with QC that the UE behavior to delete the stored early measurement results should be based on the validity of the stored early measurement results instead of over-specifying all different signaling procedures. The validity definition of the measurement results can be FFS, e.g., introduce a new timer to consider whether the measurement result is valid or not.

	MediaTek
	Agree.
In our understanding, the NW will request early measurement soon after UE entering CONNECTED mode (if the NW wants to use this). The UE does not continue to update the idle mode measurement result after entering CONNECTED mode (the UE will measure based on connected mode measurement configuration). If handover is triggered before early measurement enquiry, we interpret as that the NW does not want use the early measurement result. So, it make sense to release the measurement result if the NW perform inter-cell or inter-RAT handover.
After the handover, the NW could use the normal connected mode measurement result to configure DC/CA.

	OPPO
	Not sure, I think it is a corner case that the UE did not report the measurement results after AS security activation and DRB setup. So we think the measurement results should be deleted.

	LG
	Similar question is in [106#36], therefore, we need to discuss this issue together.

	NEC
	Similar comment as above. The other email discussion [106#36] could be the place to discuss this and other issues related to storing the Idle measurement results.

	Samsung
	We also prefer to discuss this together with the other email dicsussion [106#36].

	DOCOMO
	Whether store or delete early measurement result is also related to validity timer and validity area. This is better to discuss together with other email discussion. 

	Apple
	We prefer to discuss it together with email discussion [106#36].

	Spreadtrum
	We agree to discuss this question in email discussion [106#36].

	Huawei, HiSilicon
	We don't see the need for such a requirement.

	Intel
	As addressed in #36.

	Ericsson
	We think that this is needed to ensure that there will be no hanging idle measurement results. Even if we define some mechanism like idle mode measurement storage timer based on email discussion [106#36], there is still a possibility that the network will not request the UE to send the measurements, and the UE gets handed over before the storage timer expires. Unless the UE keeps running the storage timer even after handover, which seems to be a strange behavior (not sure if we have any other cases where we have timers that continue to run even after a handover), the UE could end up keeping the idle mode measurements “forever”. 

	Nokia
	No. In principle this could be useful if HO is done soon. But in any case, it seems to be over specifying



If the UE receives an RRCRelease message while it has stored idle mode measurements, and the network has not configured it to start/continue the idle mode measurements (e.g. according to questions 11-12), there is no benefit in keeping these results. However, in case of RRCRelease with redirection, it may be beneficial to keep the stored early measurements because those results can be useful for a proper CA/DC setup in the new target the UE will try to connect/resume to. 
20. Do companies agree that the UE shall delete the stored early measurement results when receiving RRCRelease (with or without suspendConfig), except when it contains redirection information? 
	Company
	In case of disagreement, please provide further justification.

	Qualcomm
	We don’t agree the following 2 points: 
1) It is not RRCRelease message, but RRC release message with early measurement configuration (e.g. measIdleConfig). 
· If no new early measurement configuration is included in RRCrelease, we prefer the UE continues T331 and early measurements
2) The exception part, i.e. “except when it contains redirection information”.
· If new early measurement configuration is required in case of redirection, NW can include the correspond configuration in RRCRelease message. We think it is better not to bundle early measurements and redirection. 
· Redirection is common issue in LTE and NR. But LTE didn’t specify for this case.
We prefer the same UE behavior in LTE euCA, i.e. the following specified in section 5.3.8.3 of TS 36.331:
if the RRCConnectionRelease message includes the measIdleConfig:
2>	clear VarMeasIdleConfig and VarMeasIdleReport;
2>	store the received measIdleDuration in VarMeasIdleConfig;
2>	start T331 with the value of measIdleDuration;
In short, we prefer the following proposal:
“The UE shall delete the stored early measurement results when receiving RRCRelease (with or without suspendConfig) including the measIdleConfig”

	ZTE
	We are fine with above proposal from Qualcomm, that UE deletes the stored results when receiving RRCRelease including measIdleConfig.
Whether UE has to delete the stored early measurement results when RRCRelease does not include measIdleConfig, we think this is also related to the discussion on out of date measurement results, thus we prefer to follow a single principle as we indicated in Q19.

	CATT
	We also see that the question should be for the case where RRCRelease containing measIdleConfig. We are fine with the proposal by Qualcomm.

	vivo
	Not agree. Similar reasoning as commented in Q19, i.e., UE behavior to delete the stored measurement results should be based on the validity concept of the measurements. 


	MediaTek
	If RRC Release is used for transition from CONNECTED to IDLE/INACTIVE, we prefer to clear the “old” early measurement result no matter measIdleConfig or redirectedCarrierInfo is included or not. We consider that the old early measurement result is out of date and useless at this time.
If RRC Release is used for 2 step resume case, we assume that this depends on the result of Q9-Q12.

	OPPO
	Agree 

	LG
	Not always. It depends whether measIdleConfig is included in RRCRlease message or not. We prefer that if the RRCRelease message includes the measIdleconfig, a UE clears MeasIdleReport (no matter redirection information is included or not).

	NEC
	We are fine with QC proposal as baseline or working assumption. Then, whole aspects on storing the Idle measurement results can be discussed.

	Samsung
	It depends on the previous questions (i.e. Q9-Q12).

	DOCOMO
	Qualcomm’s proposal as baseline is acceptable.

	Apple
	We share vivo’s view. Whether to delete the measurement results should be based on the validity of the result. 

	Spreadtrum
	If release message includes measIdleConfig, UE deletes stored early measurement result as in LTE euCA. If not, it is related to the discussion on early measurement result outdate.

	Huawei, HiSilicon
	We think a single trigger to delete measurement results, when not valid, is sufficient.

	Intel
	Agree with comments from Qualcomm.

	Ericsson
	We think that if the network has not indicated to start/continue the measurements in RRCRelease, it is not that beneficial to keep the early meas results. However, we agree that some of these aspects are related to earlier questions and also on the outcome of how we decide whether measurements are valid or not (based on outcome of email discussion #36)

	Nokia
	QC proposal seems to be quite reasonable



21. Do companies have any suggestions on other cases when the UE shall delete the early measurement results (not covered by questions 18 to 20)? 
	Company
	Comment

	
	

	
	

	
	



*************************************************************************************************************************
Summary (Handling of idle mode measurement results):
All companies agree that the UE shall release idle mode measurement results upon reporting them. There was no consensus regarding whether the early measurement results should be deleted upon handover and it was proposed to consider that aspect in email discussion #36 that addresses validity of measurement results.  There was also no consensus regarding whether to keep or release the measurements upon the reception of RRCRelease.
Proposal 10: The UE deletes the early measurement results after it has successfully reported them to the network (i.e. in UEInformationResponse or RRCResumeComplete)
*************************************************************************************************************************

Conclusions
In section 2 several aspects of the UE’s behavior regarding the handling of idle measurement configurations and measurement results were discussed. Based on the input received from the companies, the following are proposed: 
Proposal 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.
Proposal 2: After the reception of the RRCSetup message in response to RRCSetupRequest or RRCResumeRequest, it is up to UE implementation whether to continue or stop performing early measurements based on SIB or synchronizing with potential target SCell(s)/PSCell(s) before the UE starts the CONNECTED mode measurements.
Proposal 3: 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.
Proposal 4: After the reception of the RRCResume message in response to RRCResumeRequest, the UE is not mandated to keep performing the idle mode measurements. 
Proposal 5: During a 2-step resume (i.e. RRCRelease in response to RRCResumeRequest), the network can release or reconfigure the idle mode measurements.
Proposal 6: Upon the expiry of T331 while in IDLE mode, the UE deletes the dedicated idle mode measurement configuration, if any.
Proposal 7: After the expiry of T331 (in IDLE or INACTIVE mode), it is up to UE implementation whether to continue or stop performing early measurements.
Proposal 8: The UE deletes the early measurement results after it has successfully reported them to the network (i.e. in UEInformationResponse or RRCResumeComplete).
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