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Discussion
1 Summary of main points
Following RAN3#76, an email discussion was held during June to continue discussing the multi-PLMN support open issues. The full record of the discussion and comments is provided in the Appendix.

The main agreements so far are as follows:

· The MDT PLMN list is UE-specific (effectively part of UE context in the eNB, and also MME)
· The MDT PLMN list is provided to the eNB in the same occasions when user consent is provided already (rel10)

· The MDT PLMN list will be used for control of the management-based MDT (UE selection), e.g. if the list is present at the eNB, the UE may only be selected if the current serving PLMN is contained in the list (details on user selection function and other applications of the MDT PLMN list are FFS and depend on the resolution of the issues below).
The main remaining open issues are summarized below, and recommendations are given for moving ahead. 
Issue 1: User consent/MDT PLMN list handling at inter-PLMN X2 HO

For the propagation aspect, we have 3 remaining options (options 1-3 in section 2 of the Appendix). 
We have documented technical arguments and companies’ current views. In summary:

· Options 1 and 3 have the main advantage that they can survive transitions through non-cooperating PLMNs (the consent would be available on return to a cooperating PLMN), except when the path through the non-cooperating PLMN includes rel10 eNBs (or no MDT functionality). In the latter case, option 3 could result in consent being wrongly available to a non-cooperating PLMN.
· Option 2 is a direct extension of the rel10 operation (the list is like an extension of user consent, which is handled similarly to the user consent in rel10). As in rel10, option 2 loses consent when user moves through a non-cooperating PLMN.
Recommendation: if no further technical arguments are available, down select during RAN3#77.
Issue 2: Provision of user consent outside of context setup or S1 HO
In general we have found two justifications for this new functionality:

· Re-provision of user consent (+ MDT PLMN list) after loss in RAN (this could be due to different scenario depending on the choice of issue 1, but all have to do with the UE moving through rel10 eNBs and/or non-cooperating PLMNs).

· Fast provision of user consent (+MDT PLMN list): in this case, the user consent has been set in the HSS while the UE is in ECM_CONNECTED (and we could assume that this is a long session). Then when the consent is pushed to the MME, the MME would have a way to pass it to the eNB without an idle transition or S1 HO.

Recommendation: decide based on importance of scenarios / use cases (ideally need to conclude issue 1 first)
Issue 3: Definition of a separate MDT PLMN list in the MDT configuration (signalling based MDT)
If the MDT configuration did not include an MDT PLMN list, the following would apply:

· If the area choice is “PLMN-wide”, the eNB can interpret this as spanning the UE’s MDT PLMN list if available, and act accordingly for immediate MDT, and signal the list to the UE (for logged MDT)

· For immediate MDT, at inter-PLMN X2 HO, the eNB can decide whether to pass the configuration to the target based on whether the target PLMN is included in the UE’s MDT PLMN list 

If the MDT configuration included an MDT PLMN list:

· Area of logging is directly provided in the configuration

· For immediate MDT, propagation control at inter-PLMN X2 HO would still be needed to avoid the configuration being passed to a non-cooperating PLMN, and then to a rel10 node

It is not clear whether this second list is the same or a subset of the list in the UE context (it should not be a superset). 

A possible use case justifying this is that, when user consent is set at the HSS, and the UE is in ECM_CONNECTED mode, then even if the consent and list are passed to the MME, it is not possible (with the first option) for the MME to initiate a multi-PLMN session (logged or immediate), since the list is not available in the UE context in the eNB.
This use case is also interconnected with issue 2, since if the user consent and MDT PLMN list can be provided early by the MME, then early triggering of multi-PLMN MDT session is possible without a separate MDT PLMN list.

Recommendation: decide based on importance of scenarios / use cases (ideally need to conclude issue 2 first)

Issue 4: Content and signalling of MDT PLMN list (in UE context)

It is understood that there should be no PLMN in the MDT PLMN list which is not either the serving PLMN or an EPLMN (at UE NAS level). 
As far as is currently understood, the eNB cannot always check this, and so it is up to the MME to ensure the above is the case. Another consequence is that the list should be explicitly signalled in full, as per the Huawei baseline CR drafts.

Recommendation: confirm the above understandings.

Appendix: record of discussion and views expressed
1 Introduction

Below is pasted from R3-121383:

Agreements:

1. For Rel-11, when the MME provides a User Consent to the eNB, it also provides an MDT PLMN List. 

2. When the MME or a source eNB doesn't provide MDT PLMN List to the eNB, the Rel-11 eNB behaves like Rel-10.

3. For signalling based immediate MDT the MDT PLMN List applies only if the MDT Area Scope is "PLMN Wide". This was already agreed by RAN2 for management based and signalling based logged MDT.

4. The MDT configuration is passed during X2 HO to a "friendly PLMN", i.e. a PLMN within the MDT PLMN List.

For next meeting: Stage-2 CR update capturing the above agreements
Open issues:

- The case of S1 or X2 mobility to "non-friendly PLMN", i.e. the PLMN id is not in the MDT PLMN list, is FFS.

- The MDT PLMN List and User Consent are part of the UE Context ?

- Need to check that the agreements are applicable to UTRAN.

Questions:

Q1) Is MDT PLMN list dynamic, i.e. updated during connected mode e.g. when the ePLMN list is changed? 
Q2) Will any user change of his/her User Consent be propagated to the eNB while the UE is in connected mode? 

Q3) What is the content / size of the list (subset of ePLMN?)? 

Q4) Options for forwarding in case of X2 HO:

· Proposal 1. Pass list always. Block user consent at PLMN border change.

· Proposal 2. Block everything if the target is not in the MDT PLMN list.

· Proposal 3. Pass list + user consent always.

· Proposal 4. Block the list, but pass the user consent.

Q5) Propagation of signalling based immediate MDT at PLMN HO?

· extend MDT area scope to support multi-PLMN?

· use the entire MDT PLMN List when choice is "PLMN Wide"?

· use a different MDT PLMN List when choice is "PLMN Wide"? 

Q6) Should the MDT PLMN List be provided by the MME to the eNB (e.g. during Initial Context Setup or S1 HO) when there is no user consent for the serving PLMN? Same principle to be used for X2?

email discussion until next meeting

1. Resolve open issues/questions (NSN)

2. Stage-2 and Stage-3 CRs (Huawei)

2 S1 or X2 mobility to “non-friendly PLMN”
The below is written in terms of X2 HO. For S1 HO, the CN is in control. 

Question for S1 HO: would a target non-friendly MME have access to either the use consent or the MDT PLMN list?   

2.1 Options for handling of mobility:

Proposal 1. Pass list always. Block user consent at PLMN border change.

Proposal 2. Block everything if the target is not in the MDT PLMN list.

Proposal 3. Pass list + user consent always.

Proposal 4. Block the list, but pass the user consent.

2.2 Possible scenarios to take into account in analysis

· Possible mix of releases (10+11) with MDT support
· [TeliaSonera] We support that RAN3 consider a mix of releases.
· [Samsung] This scenario means Rel10 and Rel11 has the X2 connection. From the discussion in the last meeting, when we discussed the DL-Only Carrier Cells, we assume different release with X2 connection is not considered according to operator comments. So I think we don’t need to consider co-existence of different release in MDT.
· Possible mix of MDT support and non-support eNBs

· Possible transitions through non-friendly PLMNs
2.3 Brief evaluation of options
Option 1: Pass list always. Block user consent at PLMN border change.
Behaviour regarding user consent IE is the same as in release 10. Target release 10 eNB will drop the MDT PLMN list. 

During transition through non-friendly PLMN (via X2 mobility), the MDT PLMN list would be kept, so that on return to a friendly PLMN, the user consent is inferred from the list itself.
User consent without MDT PLMN list == user consent applies in existing serving PLMN

MDT PLMN list (with/without user consent) == user consent applies in all PLMNs in list
Option 2: Block everything if the target is not in the MDT PLMN list.
Behaviour regarding user consent and MDT PLMN list is the same as in release 10. Target release 10 eNB may keep the user consent only, but will drop MDT PLMN list.

During transition through non-friendly PLMN (via X2 mobility), the MDT PLMN list and user consent would disappear, so in case of return to a friendly PLMN, the user consent is not available (apart from S1 HO or idle transition), similarly to release 10 behaviour.

User consent without MDT PLMN list == user consent applies in existing serving PLMN

User consent with MDT PLMN list == user consent applies in all PLMNs in list (by default current serving PLMN is in the list)

MDT PLMN list without user consent == not possible (logical error)
Option 3: Pass list + user consent always.
Behaviour regarding user consent is changed from release 10.

During transition through non-friendly PLMN (via X2 mobility), user consent and MDT PLMN list are propagated, and it is up to the target to interpret correctly the two IEs. However if within a non-friendly PLMN, there are rel-10 eNBs, then the user consent would appear to be available. The MDT PLMN list would also be lost if there were rel-10 eNBs in a friendly PLMN, and not clear what should the behaviour be at a non-friendly border. Hence option 3 only works if there are no release 10 eNBs in the network.
[Samsung]I think we don’t need to consider mix-release with X2 interface as we discussed the other issue in the last meeting. In option 3, user consent is applied to all PLMNs in MDT list. Same as option 2 but can recover the UE consent loss problem.
Option 4: Block list + pass user consent

Behaviour regarding user consent is changed from release 10. This clearly does not work on non-friendly borders !  

2.4 Tentative Initial Conclusion
Options 1 and 2 are both feasible. Option 1 has a possible advantage that it allows for recovery of user consent after transition through non-friendly PLMN (if all eNBs are rel-11 and support passing the IEs). On the other hand, in the case of S1 inter-PLMN HO (or inter-RAT), it is not obvious that a non-friendly MME would have access to the MDT PLMN list, in which case such a transition might not be possible (i.e. the MDT PLMN list would be lost anyway in the case of S1 HO). If so perhaps X2 HO behaviour could be kept equally simple (as in option 2).   
[CATT]：We prefer option 2, Option1 is much more complicated than Option 2.Besides,Option 1 could not avoid the loss of user consent if UE goes through a Rel 10 eNB. However,Option 2 could allow for recovery of user consent after transition through non-friendly PLMN(no matter Rel 11 or Rel 10) by adding user consent IE and MDT PLMN List IE in PATH SWITCH REQUEST ACK/DOWNLINK NAS TRANSPORT. 
[ZTE]：Both Options 1 and 2 are feasible. However, we think Options 2 is more aligned with R10, the User Consent /MDT PLMN List can be recovered by e.g. PATH SWITCH REQUEST ACK.
[ALU]: In the paragraphe above, option 3 and 4 are considered not feasible, and we agree with that analysis. Also, NSN writes above "perhaps X2 HO behaviour could be kept equally simple" [as S1 HO], and hence suggests option 2 instead of option 1. On our side we believe option 1 is as simple as option 2, because we don't see that always sending the MDT PLMN List adds any complexity (what is complicated is to have particular conditions for sending). And in particular, if option 2 is to be enhanced with the MME sending the MDT PLMN List in the PATH SWITCH REQUEST ACK, we believe option 2 becomes particularly complex and should be avoided. On the other side we didn't make any analysis whether always sending the MDT PLMN List (also to a "non-friendly" PLMN) could represent any confidentiality issue, but such consideration may be out of RAN3's scope.
[TeliaSonera]: We prefer something like option 3 [Rapporteur note: later clarified as a typo, preference is for 1]. You cannot send user consent to a target eNB that has a different PLMN if you not have MDT PLMN, this because user consent is not valid in the target eNB. This means that if MDT PLMN list is available, then it and user consent should be forwarded.
[Samsung]Option 1 and option 3 can recover the UE consent. Option 2 can not. Option 2 and option 3 are equally simple.

If using option 2, considering the S1 tranmission, the MME send the UE consent + MDT PLMNs only is the serving PLMN has the consent. Assumeing the source eNB don’t have the UE consent + MDT PLMNs, the target PLMN is MDT PLMN. If perform S1 handover, the MME can configure the UE consent+MDT PLMNs in the target eNB, but if performing X2 handover, the target eNB don’t get the UE consent+ MDT PLMNs. I think we need to solve this problem. Below a new open issue is added.
[NSN] We would prefer to stick with the initial conclusion that only options 1 and 2 should be considered further. We think option 3 only works if there are no release mixes in both friendly and non-friendly PLMNs, which is a much tougher requirement than no mixes within the friendly PLMN set. Regarding option 1, we have concerns that (1) the main advantage is gained when the non-friendly PLMN is also rel-11 capable and supports at least the storage and forwarding of the MDT PLMN list (for rel-10, user consent is only stored “if supported”); (2) for the S1 HO cases, this information is lost anyway. Therefore there are cases where the information is lost anyway, and so it may e simpler to keep the general rel10 behaviour (option 2). Equally we are not proposing to include the MDT PLMN list in the PATH SWITCH REQUEST ACK (keeping rel10 behaviour here too), but we see this discussion as slightly separate since there are scenarios for all options where the information would be lost (and so this change could be an potential enhancement for all). [I add the issue here as per Samsung write-up below].

[HW]: Option 2 is our preference, also aligned with R10. For option1, we think there is no need to send MDT PLMN List to the target without user consent available.
2.5 UE consent loss in X2 mobility

The MME configure the UE consent and MDT PLMN List if the UE consent is applied to the serving PLMN. The UE consent and MDT PLMN List are lost during the X2 mobility in below scenarios.

· The UE moves from friendly PLMN to non-friendly PLMN, return to a friendly PLMN.

· The UE moves from a non-friendly PLMN to friendly PLMN. If the old serving PLMN is not MDT PLMN, the souce eNB didn’t have the UE consent and MDT PLMNs. If the UE moves to a MDT PLMN, if performing S1 handover, the MME can configure the UE consent and MDT PLMN list to the target eNB. But if pefomring X2 handover, the MME can not configure the UE consent and MDT PLMN List to the target eNB.

Option 1: Don’t solve the problem.

Option 2: MME configure the UE consent and MDT PLMN List in the Path Switch Request Ack message.

3 UE Context related issues
Several related questions were raised e.g.:

1. The MDT PLMN List and User Consent are part of the UE Context?
2. Is MDT PLMN list dynamic, i.e. updated during connected mode e.g. when the ePLMN list is changed? 

3. Will any user change of his/her User Consent be propagated to the eNB while the UE is in connected mode?

4. Should the MDT PLMN List be provided by the MME to the eNB (e.g. during Initial Context Setup or S1 HO) when there is no user consent for the serving PLMN? Same principle to be used for X2?
Question#1 – this seems to be the existing rel-10 logic for user consent; it seems to make sense to continue this way and for the MDT PLMN list to be also treated in the same manner.
[CATT]:Agree
[ZTE]: Agree that the User Consent /MDT PLMN List are part of the UE Context.
[ALU] Agree
[HW]: Agree
For questions#2 and #3 -> (TBD)
[CATT]:For question 2,we think it is related to questions in section 5.
       For question 3,in Rel10,change of User Consent would not be propagated to eNB immediately when the UE is in connected mode.When the UE transfers from idle state to connected stated next time,eNB would be informed.Would Rel 11 also following this principle? 
[ZTE]: Same principle in Rel10 could be applied for R11, which is not to propagate to eNB during connected mode.
[ALU]: For question 2: In our view the MDT PLMN List should reflect the subscription information, i.e. the list of operators to which the user provided his/her MDT consent. So it should change only when the user's MDT consent is modified.
For question 3: Like ZTE, we believe the Rel-10 principle could be applied for Rel-11.
[TeliaSonera]: For question 2, we think that the the MDT PLMn list should not be dynamic, i.e., it should not be changed if the ePLMN list is changed. The network that starts MDT should have the control of the content. If you would like to change the MDT list, the MDT should be re-configured. 
[NSN] Agree with ALU’s views above.  
[HW]: For question 2, same view with TeliaSonera. For question #3, MDT job shall be continued for UE without interruption for logged MDT if user consent changes, and for immediate MDT, it can be stopped as UE is in the connected mode under this scenario.
For question#4 -> this is related to the propagation aspects (section 2) and option 1. Recall that in option 1, the MDT PLMN list provides an implicit user consent; hence it would be possible for a rel11 CN to provide the MDT PLMN list without user consent, the only problem being that this would be lost in a network with rel-10 eNBs. In option 2, this would not make sense (the MDT PLMN list should always be associated to the user consent IE). 
[CATT]: Similar with section 2, we think MDT PLMN List should not be provided by the MME to the eNB when there is no user consent for the serving PLMN 
[ZTE]: The User Consent /MDT PLMN List should be provided by the MME to the eNB e.g. during Initial Context Setup and should be delivered to the UE.
[ALU]: We agree that this question is valid only if option 1 is chosen. In that case we think the MME should or may provide the MDT PLMN List if available, independently of user consent having being provided to the current serving PLMN.
[NSN] No additional comments -> Q4 is dependent on the X2 propagation decision.
[HW]: We don’t think there is necessity to provide MDT PLMN List through S1 if no user consent is provided..
4 Propagation of signalling based immediate MDT at inter-PLMN HO

According to agreement #4
The MDT configuration is passed during X2 HO to a "friendly PLMN", i.e. a PLMN within the MDT PLMN List
This could work in the following way: at X2 inter-PLMN HO, the eNB would check the MDT PLMN list in UE context, and pass the MDT configuration if the target is in the list (consistent with option 2 in user consent handling), else not pass it. Another possibility would be to pass the MDT Configuration also to a non-friendly PLMN (and rely on MDT PLMN list checking in target) but this is not strictly backward compatible since a rel10 eNB would use the configuration.
This aspect is linked to the MDT area scope definition for “PLMN-wide”. The related questions are:

1 extend MDT area scope to support multi-PLMN?

2 use the entire MDT PLMN List when choice is "PLMN Wide"?

3 use a different MDT PLMN List when choice is "PLMN Wide"? 

Question#1 ( it would seem rather simple and obvious to do that, allowing immediate MDT over several PLMNs if required (treating multiple PLMNs as a single one for data collection).
[ALU]: Do you mean add an extra choice named e.g; "multi-PLMN"? On our side we don't see there's any need for this extra choice, which is not requested by SA5 as far as we know.
[NSN] Sorry – this is not about number of choices – just the principle of having immediate MDT over several PLMNs. Based on your response to question 2, I think this is fine.

Question 2 ( this is a straightforward extension of release 10; when choice is “PLMN-wide”, use area scope = MDT PLMN list if available (else by default it would be serving PLMN)
[ALU]: Agree. We believe this would correspond to the needed functionality.
Question 3 ( this is an alternative, allowing for a separate PLMN list to be defined in the MDT configuration. In this case, the area scope would be interpreted using the IE inside the MDT configuration itself.
[ALU]: We're not sure this extra functionality is needed. Not requested by SA5 as far as we know
If this alternative is used, the MDT Configuration could be passed even if the target PLMN is outside the area scope (PLMN list); however this is potentially dangerous if the any node is not rel-11 capable. Hence the control should remain in the source eNB.
4.1 Tentative Initial Conclusion

The MDT area scope can be extended to cover the MDT PLMN list (rather than a single PLMN).

It would in principle be possible to define a collection area (MDT PLMN) in the MDT configuration area which is different (smaller) than the UE context defined MDT PLMN list.

However in all cases, the configuration should not be passed to the target in case of inter-PLMN HO to a target outside the UE context MDT PLMN list (to avoid that an MDT session be attempted where user consent does not apply).

It may be simpler in any case to have a single list (UE context list), and use this to define the multi-PLMN area scope, as well as the propagation of the MDT configuration itself.

[CATT]:In our opinion,it is more clear and flexible to have separate MDT PLMN List for user consent and signalling based MDT configuration.
[ZTE]: We think that the MDT PLMN List is only applied when choice is "PLMN Wide", in other cases, the PLMNs in the Cell ID/TAI will be used.
[ALU]: As we mention above, we don't see the need for the extra flexibility provided by a an extra PLMN list for multi-PLMN area scope for signalling based immediate MDT. Our understanding is that such list will not be available for logged MDT, and we think  that logged and immediate MDT should be aligned wrt the area scope (defined by SA5).
[TeliaSonera]: We like the suggestion from CATT, maybe we can say that MDT PLMN is for either user consent or signaling based MDT, or both. That would be even more flexible.
[Samsung] Rel-10, the MDT configuration pass to the non-friendly eNB, rely on target to check. Do we really need to consider the mix-release via X2? When Ran3 discuss DL Carrier Only Cell, we assume mix-release via X2 is not considered.
[NSN] We agree with ALUs views/argument. Although it is possible to have different MDT PLMN lists for logged/management MDT (from context), and for signalling-based, we don’t see an overwhelming need for this.

@Samsung: as mentioned before, we are talking here about multiple PLMNs, and specifically about non-friendly MDT PLMNs, where such release coordination should not be assumed. I don’t recall the exact discussion on DL Carrier Only Cell, but people had in mind for sure a much more homogeneous scenario.
[HW]: It may not be necessary to define a separate MDT PLMN List specifically for signaling based MDT, as the network can choose to send the list again if needed.
5 Content/ size of MDT PLMN list

RAN2 agreement is that the MDT PLMN list is in general the EPLMN list or a subset. During the discussion in Prague, it was questioned whether this was strictly necessary. Here are a few points to open discussion on this topic:
· Based on discussion at the last meeting, it is believed that the E-UTRAN may not always have the EPLMN List (equivalent to that in the NAS layer). As a result, the E-UTRAN cannot check the contents of the MDT PLMN List. Also we probably should qualify the RAN2 statement as referring to the NAS-level EPLMN list (not the E-UTRAN EPLMN/HRL).
· [Samsung]RAN2 don’t refer the E-UTRAN EPLMN since the UE don’t know that. The UE get the EPLMN only form NAS level. 
· [NSN] Agreed.

· For the same reason, it seems that the MDT PLMN list needs to be signalled explicitly to the E-UTRAN if it is to be used in the E-UTRAN (e.g. for management based MDT)
· [Samsung] what is the usage of MDT PLMN List in E-UTRAN for management based MDT? If we consider the UE selection for management based MDT, maybe eNB needs to consider the UE consent and area scope. 
· It was also questioned whether there could be any scenarios where the MDT PLMN list need to be somehow different from the EPLMN list (NAS-layer). Any views on this aspect? 

[CATT]:Does the EPLMN List(NAS-layer) here means EHPLMN which is the subscription data of UE?We could not see the reason that MDT PLMN List has to be a subset of EHPLMN.
[ZTE]: We think that the MDT PLMN list needs to be signalled explicitly to the E-UTRAN. And the serving PLMN should explicitly be included in the list if it is allowed to do MDT.
[ALU]: Agree with ZTE.
[Samsung] Pls clarify the scenario more. RAN2 agreed MDT PLMN List is a configurable subset of EPLMN list. MDT PLMN List is mainly used in UE side. Should this scenario also is discussed in RAN2?
-
Is MDT PLMN list dynamic, i.e. updated during connected mode e.g. when the ePLMN list is changed? 

[Samsung] Yes. Think so. MDT PLMN List is a subset of ePLMN. If the ePLMN changes, why the MDT PLMN is kept unchanged always?
[NSN] @CATT: sorry this is unclear: the discussion at RAN3#76 was whether in fact some PLMNs might be needed in the MDT PLMN list that are not in the NAS-layer EPLMN list. This scenario is not expected in RAN2,

Otherwise agree with ZTE and ALU.

Regarding dynamic changes, we expect that the MDT PLMN list would be static for a particular user in a particular PLMN (or even PLMN set if the PLMN set = same operator). Even if the EPLMN list changes, we don’t see a need to change the MDT PLMN list as there does not need to be a fixed relationship between them (right now we only have a RAN2 agreement that there shouldn’t be any PLMNs in the MDT list that are not EPLMNs).

[HW]: agree with NSN, prefer a static MDT PLMN List. What we need to make sure is that the PLMNs in the MDT PLMN List could be the aggregation of whole/subset of EPLMNs.
6 Applicability of agreements to UTRAN

Below has existing LTE agreements

1. For Rel-11, when the MME provides a User Consent to the eNB, it also provides an MDT PLMN List. 

Comment for UMTS: this would correspond to adding MDT PLMN List to COMMON ID 

2. When the MME or a source eNB doesn't provide MDT PLMN List to the eNB, the Rel-11 eNB behaves like Rel-10.

Comment for UMTS: this seems fine – any possible issues?

3. For signalling based immediate MDT the MDT PLMN List applies only if the MDT Area Scope is "PLMN Wide". This was already agreed by RAN2 for management based and signalling based logged MDT.

Comment for UMTS: this seems fine – any possible issues?

4. The MDT configuration is passed during X2 HO to a "friendly PLMN", i.e. a PLMN within the MDT PLMN List.

Comment for UMTS: this also seems fine as a principle – any possible issues for UMTS?

