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1
Introduction 
This document summarizes offline discussion on PLMN validating for MDT configuration.
2
Discussion
RAN2 defined the MDT PLMN for logged MDT and RLF report based on UE’s registered PLMN, regardless of the PLMN Id in the Trace Reference IE (namely trace PLMN). For immediate MDT, the definition of MDT PLMN is under discussion in SA5. It may be the trace PLMN or UE’s serving PLMN on reception of the MDT activation.
Trace Reference is defined in TS 32.422 as:

The Trace Reference parameter shall be globally unique, therefore the Trace Reference shall compose as follows:

MCC+MNC+Trace ID, where the MCC and MNC are coming with the Trace activation request from the EM/NM to identify one PLMN containing the EM/NM, and Trace ID is a 3 byte Octet String.

It is understood that the purpose of trace PLMN is to made the Trace Reference global unique for normal trace procedure. It is not clear whether trace PLMN is necessarily the primary PLMN of the eNB/cell(s). In S5-111352 attached in the SA5 LS[4] on error handling for signaling based MDT, the following are proposed:
1. OAM should validate the Trace Reference to ensure that the MCC + MNC in the TR is consistent with the Primary PLMN on eNB x.

2. OAM (EM/NM) initiating should validate that the area scope is all in the same PLMN and the PLMN ID in the trace reference matches the primary PLMN of the eNB/cells in the area scope.

SA5 further indicates that “If the eNB does receive a request (this really should not happen) with a mismatch then the eNB will ignore the request.”. It is noted that SA5 is still discussing the error handling issues in SA5#77 meeting during this week, and the final decision may have impacts on MDT UE selection and even on the MDT PLMN definition. If SA5 decides that the trace PLMN is indeed the primary PLMN of the eNB/cell(s), MDT UE selection may need to be based on primary PLMN of the eNB/cell(s). Later in this week, information from SA5 in LS S5-112117 indicates that SA5 chooses the trace PLMN as the MDT PLMN for immediate MDT. SA5 thinks that EM shall validate that the MCC and MNC specified in the Trace reference is the same as the PLMN supported by all the eNodeBs specified in the area scope. However, it seems this information still does not address the confusing of trace PLMN, primary PLMN and serving PLMN. And it does not concern the logged MDT case.
For signaling based MDT, UE selection is done based on IMSI/IMEI(SV) of a specific UE, or based on IMSI/IMEI(SV) combined with geographical area. MDT criteria checking on eNB are defined as follows: 
For immediate MDT, after eNB got the MDT configuration, the eNB can detect the area information and decide whether the selected IMSI/IMEISV can fit into the criteria for initiating MDT data collection.

For logged MDT, the eNB will forward the MDT configuration criteria to the selected IMSI/IMEISV. The area criteria checking will be done at UE side after UE received the MDT configuration criteria.

For management based MDT, UE selection is done based on received area information. The Area selection condition defines where the UE measurements should be collected: list of E-UTRAN cells. 
It can be seen that for both MDT modes, it is not clear whether the primary PLMN of the cells in “area information” conforms to the trace PLMN? In absence of the area information, what PLMN is the intended PLMN for MDT measurement collection? It is not clear either whether the UE’s registered PLMN/serving PLMN is relevant to the trace PLMN. According to current MDT PLMN definition, it seems they are not relevant.
Companies are kindly invited to provide their opinions on the following issues, and if available also provide other relevant points or issues which may need to be considered.
Issue 1: Confirm current SA5 specification TS 32.422 does not require the trace PLMN should match the primary PLMN of the eNB/cells in the area scope.
Company opinions:

ZTE: Yes. Currently, it does not require trace PLMN should be the primary PLMN of the eNB/cell(s) in the area scope.
DCM: Generally for all the 3 issues, instead of assuming “if this…” or “if that..”, maybe we need to explicity ask SA5 via LS with regard to the following questions:

· What is the impact of trace PLMN during UE selection for MDT? 
· What is the relation between trace PLMN and serving PLMN/ registered PLMN?
· And whether eNB needs to be perform anything with regard to this?
· Etc.
NEC: Our understanding is:
*“OAM should validate the Trace Reference to ensure that the MCC + MNC in the TR is consistent with the Primary PLMN on eNB x.” (as per the discussion paper) and 
*the eNB checks the TracePLMN against the s/rPLMN of the UE before activating MDT to UE.
However, since this is not clear from SA5 TS, we agree to send an LS to SA5 to clarify the 2 points above.
Intel: Yes, it is currently not clear from SA5 spec about this issue, and we have the same understanding as NEC. We thus support that we should communicate this understanding to SA5 to avoid further confusion. We also think it is a good idea to capture it in MDT Stage-2, i.e. TS 37.320.
MediaTek: Some views: 

1)      I don’t see any impact to/need to change the PLMN check functions we have described so far. 

2)      OAM based MDT: there is not much room for errors, OAM initiates MDT towards towards a part of the network .. and the OAM of course know the pPLMN of this part of the network, so a mismatch between PLMN ID in trace ref and targeted cell would be a pure OAM network error .. thus typical SA5 (possibly RAN3) problem .. if it is a problem at all. 

3)      Signaling based MDT: HSS that typically would be used to initiate signaling based trace/NDT keeps control of where the UE is registered (i.e. RPLMN = serving PLMN in connected), and if this PLMN id is used in the Trace ref it may not be the same as the pPLMN of the cell where the UE is, HOWEVER in RAN3 I saw today the proposal from ALU that eNB would check that PLMN ID provided in trace ref is either pPLMN or serving PLMN to go ahead with MDT and otherwise reject initiation, which then would work .. 

Thus I think RAN3 are 100% on top of this and I don’t think RAN2 need to discuss it. I guess at next or later meeting if there is anything to capture in stage-2 based on RAN3 progress we can do that .. As RAN3 and SA5 already has exchanged LSes on this topic, RAN2 should not add to the confusion by more LSes. 
Huawei:  I agree with MTK. I fail to find any necessary of change for specification e.g. TS 37.320 now.

From my understanding, the SA5 just considers to avoid the inconsistent between OAM and ENB. 

The SA5 do not know what is the RPLMN for MDT. Even maybe the SA5 do not care what is the RPLMN.

Now we are discussing the inconsistent between ENB and UE.

I think RAN3 (maybe RAN2) can handling this totally. The RAN3 has both information from RAN2 and SA5, I think the LS to SA5 is not needed.

Issue 2: If SA5 decides that the trace PLMN should be the primary PLMN of the eNB/cell(s) in the area scope, definition of MDT PLMN may need to be reconsidered. PLMN validating by RAN based on primary PLMN is needed.
Company opinions:

ZTE: Yes. According to this possible decision, the primary PLMN of the eNB/cell(s) in the area scope becomes the intended PLMN for MDT measurement collection and reporting. The MDT PLMN may need to be defined as the primary PLMN. If the UE moves to an eNB whose primary PLMN is different, MDT campaign should be suspended (for logged MDT) or released (for signaling based immediate MDT). RAN should check if its primary PLMN conforms to trace PLMN before initiating MDT configuration to the UE.
DCM: The definition of MDT PLMN as such may not need to be changed since anyway for logged MDT the UE needs to performed PLMN checking based on R-PLMN and MDT PLMN.
To address immediate MDT (what the eNB needs to do when configuring/ reconfiguring MDT measurement), the above questions need to be clarified first.
NEC: from our understanding mentioned in Issue 1, the eNB checks the TracePLMN against the s/rPLMN (and not the pPLMN) of the UE before activating MDT to UE. So the definition of MDT PLMN does not need to be reconsidered.
Intel: As Johan pointed out in his email, RAN3 already discussed some TracePLMN checking mechanisms in eNB. Since eNB is in charge of checking area scope in general, it makes sense to get this checking done in eNB as well. Therefore, we think we can keep MDT PLMN definition as-is to avoid further confusion, i.e. no need to reconsider.
Issue 3: If SA5 decides that the trace PLMN should be the primary PLMN of the eNB/cell(s) in the area scope, and we keep current MDT PLMN definition, PLMN validating by RAN based on UE registered PLMN/serving PLMN is needed.
Company opinions:

ZTE: Yes, According to this possible decision, OAM intends to collect MDT data in the primary PLMN as indicated by the trace PLMN, if UE’s registered PLMN/serving PLMN is different, RAN should not configure MDT to this UE. Bearing in mind that user consent may be PLMN specific, and that MDT data collection/reporting should be done in one certain PLMN.
DCM: same as issue 1, the overall picture needs to be clarified before we further make assumption.
NEC: cf. our previous comments.
Intel: same as issue 2.
3
Summary and way forward 
Summary:

Most involved companies think confusing exist in current SA5 specification regarding the relationship among trace PLMN, primary PLMN and serving PLMN/registered PLMN. Some involved companies didn’t directly reflect their opinions in this document. In general, company opinions can be classified as follows:
Opinion 1: ask SA5 via LS the relationship of Trace PLMN, primary PLMN and serving PLMN. Based on this information, both OAM and eNB should perform relevant validating.
Companies which share this opinion are: ZTE, DCM, NEC, Intel…
Opinion 2: RAN3 and SA5 are fully in charge of this issue, and we can just wait for RAN3/SA5 progress at least until the next meeting.
Companies which share this opinion are: MediaTek, Huawei…
MediaTek also thinks eNB may need to perform PLMN Id checking, stage 2 update can be based on RAN3 progress.
All involved companies think existing MDT PLMN definition for logged MDT and RLF report should not be impacted.
Proposed way forward:

Either send LS to SA5 for clarifying or wait for SA5/RAN3 progress. 
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