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1	Introduction
This paper provides summary of discussions at RAN#107bis-e on MDT for Inactive UEs:
CB: # 1010_Email_SONMDT_MDT_INACTIVE
-  Prioritization of Signaling MDT over management-based MDT
(E/// - moderator)
Summary of offline disc R3-203961
Revised TPs for agreeable issues

1.1 Summary of Offline Discussion
RAN3 received a reply LS from RAN2 in R3-204125 stating the following:
In [3], RAN3 asked RAN2 if the RAN2 agreement (‘management based MDT should not overwrite signalling based MDT’) is applicable to all scenarios and not only to EN-DC. RAN2 discussed this topic and the following agreement was made.

1	The management-based MDT configuration should not overwrite signaling based MDT configuration in all the single connection scenarios and EN-DC scenario. UE based solution is not supported in R16.

With the reply above RAN2 confirms that the principle of “management based MDT should not overwrite signalling based MDT” is valid for all single connection and EN-DC scenarios and that a network based solution is needed to fulfil RAN2’s agreement.
It was discussed during offline that the bear minimum solution to fulfil the requirements from RAN2 is based on the following principles:
1) For Inactive UEs: A solution can be based on signalling, from old Serving NG RAN node to new Serving NG RAN node, of an indication of whether there is an active Signalling Based Logged MDT configuration at the UE

2) For Idle UEs:  A solution can be based on signalling, from AMF to new Serving NG RAN node, of an indication of whether there is an active Signalling Based Logged MDT configuration at the UE
It was discussed that the basic solution above can be enhanced by adding, together with the indication of active MDT configuration, information about the remaining duration of the logged MDT configuration.
Companies agree to the need of a network based solution, however more time is needed to discuss and agree the details of the solutions.
2	For the Chairman’s Notes 
It is proposed to agree to the following:

In light of the LS from RAN2 in R3-204125, it is proposed to agree to the following:

· It is confirmed that the principle that “management based MDT should not overwrite signalling based MDT” is valid for all single connection and EN-DC scenarios
· A network based solution is needed in Rel16 to fulfil the principle above
Working Assumption: discussions on solutions can be continued on the basis of the following:

1) For Inactive UEs: A solution can be based on, but not limited to, signalling, from old Serving NG RAN node to new Serving NG RAN node, of an indication of whether there is an active Signalling Based Logged MDT configuration at the UE

2) For Idle UEs:  A solution can be based on, but not limited to, signalling, from AMF to new Serving NG RAN node, of an indication of whether there is an active Signalling Based Logged MDT configuration at the UE
Enhancements to the solutions above are possible and will be discussed as part of Rel16 corrections.
3	Discussion
At the last RAN3 meeting the following was captured:

A solution to enable the RAN to respect the agreement from RAN2 below is needed:
“Management based MDT should not overwrite signalling based MDT”
Network based solutions allowing enforcement of the RAN2 agreement in Idle mode are available (e.g. signalling of MDT Status flag from CN to RAN). RAN3 to decide if the discussion should be broadened to cover also Idle UEs

How to enforce RAN2 agreement for Idle UEs (e.g. signaling MDT status flag from CN to RAN? other solutions are not precluded): To be continued...

The above implies two points:

- RAN3 agreed that a solution needs to be found to ensure that the agreement from RAN2 can be enforced.
- RAN3 will analyse solutions also for Idle mode UEs
In this paper a summary of offline discussions is provided based on the papers received during RAN3-108-e 
3.1	Solutions to enforce RAN2 agreements for Inactive and Idle UEs
The RAN2 agreement for which solutions need to be found is the following: 
“Management based MDT should not overwrite signaling based MDT” 
During RAN3-108-e solutions have been presented to enforce this agreement for Inactive and Idle UEs. 
The basic building block of all proposed solutions is the following:
3) For Inactive UEs: The solutions are based on signalling, from old Serving NG RAN node to new Serving NG RAN node, of an indication of whether there is an active Signalling Based Logged MDT configuration at the UE

4) For Idle UEs:  The solutions are based on signalling from AMF to new Serving NG RAN node of an indication of whether there is an active Signalling Based Logged MDT configuration at the UE

Companies are invited to provide their views on the following question: 
Should the basic principles in 1) and 2) be agreed for the solutions to be selected by RAN3?

	Company
	Answer
	Comment

	Ericsson
	Yes
	It is important that the new serving RAN receives an indication of whether the UE is configured with a Signalling Based Logged MDT configuration so to allow for a basic and simple mechanism for avoiding the possibility of overwriting signaling based configurations with management based configurations. This is the simplest level of solution. It is understood that this solution may not allow the newly serving RAN to know with accuracy when the logging duration of a signaling based logged MDT configuration expires. A smart implementation could determine whether a UE is still within the duration period by using timers and by monitoring the presence of the RRC  logMeasAvailable IE. Despite the coarse accuracy in knowing when the logging duration expires, this mechanism fulfils the requirement from RAN2, i.e. it avoids that the UE signalling based MDT configuration is overwritten by a management based one.

	ZTE
	Need Clarify
	First of all, RAN3 need receive confirm from RAN2 whether the issue is need to be cover for scenario other than EN-DC.
To clarify the indication in the principals is Boolean IE or kind of  “remaining timer”.
It is not clear how “duration period by using timers” + “monitoring logMeasAvailable IE1”work. For example, when does the new node trigger the timer? 

	Samsung
	Yes
	We agree network based solution is needed in order to avoid overwrite problem. Prefer a complete solution can deal with all cases. 

	CATT
	Yes
	

	Huawei
	
	Before going into the detailed solutions, we prefer to wait for the reply LS from RAN2. If RAN2 confirms that the agreement applies also to normal cases, we are fine to discuss any solutions.

	CMCC
	Fine to discuss any solutions, if scenarios are confirmed.
	First, we sent LS to RAN2 asking whether the agreement is applied to all cases. RAN2 hasn’t confirmed yet.
The requirement that the agreement can be applied to any UE states, if confirmed by RAN2, is new for MDT, we didn’t have this requirement in LTE. Although we had some discussion on RRC_inactive state in the past meetings, this is the first time in RAN3 to discuss solutions for all the scenarios.
 Basically the solutions can be classified into three categories, 
· Signalling based logged MDT “Flag“ or “indication”
· Remaining timer
· Absolute time + logged duration
It is hard to say which one is a basic one. All candidate solutions have some pros and cons, so if the convergence cannot be easily achieved, first waiting for RAN2 confirmation is beneficial, if confirmed, it can also be discussed in Rel-17.

	Nokia
	Probably not needed in Rel-16
	Let's wait for the reply from RAN2, but the situation seems to be the following: The potential problem to be solved would be the case where MN and SN are connected to different OAM domains. That could be the case for EN-DC deployments, but it is also clear that "Only immediate MDT is supported for EN-DC scenario in R16 MDT" (LS from RAN2 received in R3-200096). Our understanding is therefore that the OAM domain for the SN (NR) will not configure logged MDT, hence there should be no conflicting logged MDT configurations coming from MN OAM and SN OAM.
Also, it seems preferable to avoid using the CN for the purpose of coordination of MDT between OAM domains. So far, signalling based MDT configuration information has only been forwarded by the CN from OAM to the RAN for the selected UE. If any solution further impacting the CN is needed at all, RAN3 would need to check with SA2.

	Qualcomm
	Partially agree
	In principle, we agree that some sort of indication from previous serving NG-RAN to current serving NG-RAN in case of INACTIVE and from CN to NG-RAN is needed. But in addition, we also recommend the following principles:
· Instead of having a BOOLEAN indicator whether signalling MDT is configured or not, signalling the logged MDT remaining active time is a better solution, the presence of whose IE can also act as a BOOLEAN indicator as discussed in R3-203340
· An indicator from NG-RAN to CN is also needed when RRC connection is released (release could be NG-RAN initiated too). Signalling the remaining active time in the Release message to AMF also makes CN implementation simpler in that AMF need not compute remaining active time.
Also please note that if RAN2 responds to the LS that this MDT prioritization is needed for IDLE mode as well, involvement of CN for IDLE mode in a network based solution is unavoidable.




3.2	Enhancements to basic solution described in Section 3.1
A number of companies (see R3-203340, R3-203950, R3-203887) propose to enhance the basic solution described in Section 3.1 with notion of the time left for the Signalling Based Logged MDT configuration at the UE. This can be achieved in a number of ways, such as:
1) To signal over Xn and NG interfaces to the new serving NG RAN node the remaining logging duration for the UE
2) To signal over Xn and NG interfaces to the new serving NG RAN node the absolute time at which the UE was configured with the signalling based logged MDT configuration and the original logging duration for the configuration
Companies are invited to provide their views on the following question: 
Should a solution based on the principles in 1) and 2) be agreed and if yes, which of the designs in 1) and 2) should be chosen?
	Company
	Answer
	Comment

	Ericsson
	No
	Although there is some value in enabling an accurate understanding at the new serving RAN node of when exactly the UE will become available for being configured with Management Based Logged MDT, this is not what RAN2 is requiring. RAN2 is requiring that  
“Management based MDT should not overwrite signaling based MDT” 
Hence the extra complexity for these solutions is not justified. 
It is worth noticing that solutions based on 1) above imply that the UE context remains “active” even when the UE is in suspended or idle mode, namely, timers will need to be kept running when the UE is suspended or idle. On the other side, solutions based on 2) above do not work in a very accurate way because it is not required that different RAN nodes share the same absolute time. 
Finally, it is possible for the serving RAN to understand if the logging duration of a Signalling Based Logged MDT configuration is still running by monitoring the signalling of the RRC  logMeasAvailable IE. Unless the UE is in an area that is not within the MDT area scope, the UE will signal this IE as soon as it has a log ready. Not signalling this IE would mean the logging duration has expired. The RAN can also base its judgement of whether the logging duration has expired on timers.

	ZTE
	1)  Remaining timer as indicator
	Solution Complex comparison
The complex seems same for the two options on the table:
Option A : “duration period by using timers in New node” + “monitoring logMeasAvailable IE”
Option B1: only use “remaining timer” as indicator = remaining timer
Option B2:  only use “remaining timer” as indicator =  absolute time (Not seen in the contributions)  
Context remains “active”Issue? 
Not sure fully understand the “issue”. It is clear from stage 2 description (blow and highlight in yellow) ,the timer will continues independent of UE RRC state. Therefor, it is true the timer is kept running when UE is in RRC_Inactive state. Otherwise, how does network know when the measurement end. 
And it is noting, Core network would not send logged MDT configuration to UE in RRC_IDLE. Therefore , the remaining time will not trigger for UE in RRC_IDLE.
	TS 37.320 
-	configuration of the logging duration. This configuration parameter defines a timer activated at the moment of configuration, that continues independent of state changes, RAT or RPLMN change. When the timer expires the logging is stopped and the configuration is cleared (except for the parameters that are required for further reporting e.g. network absolute time stamp, trace reference, trace recording session reference and TCE Id).




Solution of UE assistant with “quickly” signal RRC  logMeasAvailable IE
The solution does not work when the UE be configured with “event- triggerred logging” which newly introduced in NR. That means UE may not have any collections to Report.
In addition, whether UE/Chip companies support this extra behavior that “signal RRC  logMeasAvailable IE ASAP ” is also need further check.

	Samsung
	Yes
	Yes, the purpose is to fulfil the RAN2 requirement. But without accurate information, overwrite problem will still happen. 
For example, MME sends a logged MDT configuration to gNB for a UE in T1, MME will assume T1 is the activation time for logged MDT. From the logging duration, MME can decide how to set the indication. i.e. when UE is connected to a new gNB, if MME think logging not expired, the MME will send “configured” indication to gNB. If MME think logging is expired, no sending of configured indicator. I think this is how basic network solution worked in Ng. However, MME can not know the correct activation time, since the old gNB may suspend the configuration if the UE is in inactive. So the activation time in MME calculation could be much early than real activation time. MME thought the logged MDT is expired (but in fact it is still running in UE) and sends no indication to gNB, the gNB therefore can configure a management based logged MDT, then overwrite problem is happen.

	CATT
	No
	We think a simple solution which introduce an indication is enough. No need to over specify a complex solution while is still not accurate.

	Huawei
	Yes, in case that ran2 confirms the scenario 
	Agree with Samsung’s analysis above.
And the MME/AMF impact should consult SA2.

	CMCC
	Yes, if scenarios are confirmed
	The solution of absolute time + logged duration seems more accurate and has less CN impact.  

	Nokia
	Probably not needed
	If any solution impacting the CN is needed at all, RAN3 would need to check with SA2.

	Qualcomm
	Yes (Logged MDT Remaining Active Time Indicator)
	We agree with ZTE’s comment as well. The complexity of the solution 1 (signalling the logged MDT remaining active time) vs. the complexity of using a flag to signal whether logged MDT is configured or not is pretty much the same.
In response to the following E/// comment,
“It is worth noticing that solutions based on 1) above imply that the UE context remains “active” even when the UE is in suspended or idle mode, namely, timers will need to be kept running when the UE is suspended or idle”
Please note that T330 timer starts when logged MDT is configured in the UE and runs irrespective of UE RRC State. NG-RAN is already aware of when T330 timer starts and can easily compute the logged MDT remaining active time and propagate it over Xn to the new serving NG-RAN when UE resumes from INACTIVE.
Similarly, there are only minor impacts in CN implementation. AMF is already aware when signalling based MDT is configured to NG-RAN and can compute the remaining active time when UE reconnects from IDLE as long it maintains the MDT context along with UE context.
Also, in response to the other proposed solution of using logMeasAvailable as a coarse indicator, this will not work always either as it is an OPTIONAL IE and UE might not choose to signal it even if it has logged MDT results and T330 timer has not expired.

We therefore recommend to use the remaining active solution for an optimized and more accurate network based only solution.




3.3	Should solutions also cover Connected mode UEs?
In R3-203950 it is proposed that a Logged MDT Status indication is also signalled for UEs in Connected Mode as part of the handover signalling over the Xn and NG interfaces and between MN and SN in DC configurations. 
Companies are invited to provide their views on the following question: 
Should a solution be also provided for Connected Mode UEs?
	Company
	Answer
	Comment

	Ericsson
	No
	The description in the running CR of TS 37.320 state that “MDT context is assumed to be released in the RAN nodes when the UE is in IDLE and INACTIVE state if corresponding MDT configuration has already been configured to UE” . Hence there is no requirement to release the context if the UE is in Connected mode. The RAN3 specifications allow transferring of the MDT configuration in HO signalling and DC management procedures for Ues in connected mode, hence it is not clear why the solutions should be extended to connected mode UEs

	ZTE
	No
	Share the view with Ericsson.

	Samsung
	Yes
	In TS32.422, it is said in section 4.5 of “Handling of MDT Trace sessions at handover for Logged MDT and Logged MBSFN MDT” that “In logged MDT and Logged MBSFN MDT mode, no propagation of the MDT configuration is performed.”
In TS37.320 it is clearly said for idle or inactive, there is no logged MDT configuration propagation from source/old to target/new if this logged MDT is configured to the UE.
Above is the current standard situation. 
In our understanding, in legacy, there is no need to propagate the logged MDT configuration in connected mode if the source has configured it into UE. If the source doesn’t send the configuration to UE, sure the source will send the MDT configuration to the target, then target can configure UE. It is why we have logged MDT configuration in HO REQUEST message. 
If the signaling based logged MDT configuration has been sent to the UE in source, there is no need to propagate the MDT configuration to the target, since target has no usage. UE will report the logging Availability/MDT record in the next Idle to Active transition. By then, the UE context is already released in NG-RAN. Even worse, propagation will lead to wrong behavior of the target, i.e. target don’t know whether source has configured UE and the target may configure the UE in a second time.
Pls note there is no “overwrite” requirement in LTE. If we want to use the propagation to solve the “overwrite” problem in NR, this is new (may be conflict with SA5 specification), and even with the propagation, the overwrite problem still happen for connected mode. As said in above, the target is not sure whether source has configured UE or not if receiving logged MDT configuration. A simple and robust solution is to apply the same solution for connected mode. 
With the same reason, the solution for dual connectivity case is also necessary.

	CATT
	No
	Similar view with E/// and ZTE

	Huawei
	Yes
	We think if we want to solve the overriding issue of MDT configuration, all use cases should be covered.
The precondition is to monitor the RAN2 progress on the LS that RAN3 sent out at last meeting.

	CMCC
	Yes, if scenarios are confirmed
	We agree with Samsung’s analysis, the current stage 2 specifies,
For Logged MDT in IDLE, CELL_PCH, URA_PCH states ,CELL_FACH state when second DRX cycle is used and INACTIVE, no need is identified to transfer an MDT context (any related configuration information about measurement and reporting) between (e/g)NBs/RNCs if corresponding MDT configuration has already been configured to UE. In addition, MDT context is assumed to be released in the RAN nodes when the UE is in IDLE and INACTIVE if corresponding MDT configuration has already been configured to UE.
So if the requirements are confirmed, the solution for connected mode is also needed.

	Nokia
	Yes, if scenarios are confirmed
	Agree with reasoning from Samsung, HW and CMCC, if RAN2 confirms that additional solution is needed in Rel-16. 

	Qualcomm
	Yes
	Agree with Samsung’s reasoning and also the fact if the enhanced solution discussed in 3.2 is agreed (signalling remaining active time), it is also useful to signal the remaining active time for logged MDT to target NG-RAN in addition to transferring the MDT configuration over Xn (already supported). This additional information can help the target NG-RAN be aware of the remaining active time for signalling based MDT after which it can accept management-based MDT configuration from OAM when UE continues to handover in RRC CONNECTED mode.





4	Conclusion, Recommendations [if needed]
It is proposed to agree on the following:
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