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1 Introduction

Multiple PLMN support for MDT has been discussed in several RAN2/RAN3 meetings. Though multiple PLMN support for Logged MDT has been introduced in the AS interface [1], some RAN side impacts are not yet clear (e.g. TCE Id unique mapping and PLMN checking in RAN side). This contribution further analyses these issues based on current agreements. Given that these issues span RAN2/RAN3/SA5 scope, this paper is also submitted to RAN3.
2 Discussion

2.1 RAN side Multiple PLMN function support
For Rel-10 Logged MDT, logged measurement is valid only in the MDT PLMN (e.g. RPLMN when configuration is provided).

To ensure this, both UE and RAN perform extra checks on the mismatch of PLMNs. Several PLMN checks have been captured in Rel-10 specification [1] [2]. After the UE provides the indication of available MDT measurement report, the RAN needs to enforce ‘RAN check 1’ and ‘RAN check 2’ [2]:

RAN check 1: Check if UE’s RPLMN matches the PLMN where TCE used to collect MDT data resides (e.g. primary PLMN) before requesting measurement reports. RNC/eNB will not request MDT reports in case of mismatch.

RAN check 2: After RNC/eNB has retrieved reports from UE, check if Trace PLMN (PLMN portion of Trace Reference) matches the TCE’s PLMN (the PLMN where TCE used to collect MDT data resides, e.g. primary PLMN). RNC/eNB will discard MDT reports in case of mismatch.
However, for Rel-11 Logged MDT, logged measurements in AS side support multiple PLMNs (i.e. those in the MDT PLMN list). Therefore the PLMN check in RAN side should also support multiple PLMN function in the same use case. Otherwise, when the UE report MDT measurements to the RAN, the RAN may discard the measurements due to a mismatch of PLMNs.

For example, if RAN check 1 only checks single a PLMN, RNC/eNB will not request MDT measurements even when the UE indicates that multiple PLMN reports are available. And RNC/eNB would probably discard valuable reports if the check is performed on a single PLMN.

A straightforward approach to check mismatches for multiple PLMN is to consider the MDT PLMN list when RAN enforces PLMN checks. For example, during RAN check 1, RNC/eNB would check if UE’s RPLMN is inside the UE’s MDT PLMN list. In RAN check 2, RNC/eNB would check if the Trace PLMN inside reports belongs to the UE’s MDT PLMN list. 

Proposal 1: Use the MDT PLMN list to check PLMN mismatches for logged MDT.
However, how the RAN can obtain the MDT PLMN list for the PLMN check function remains unclear.

A possible solution is to use the MDT PLMN list in the UE context. When the UE returns to connected mode the core network can provide the MDT PLMN list to the RNC/eNB in the UE context during the access procedure. The RAN can use this list for RAN check 1 and RAN check 2.

However this solution in some cases may introduce unnecessary discards of MDT reports at the RAN side.

During the last RAN3 meeting it was in-principle agreed [3] to separate the configuration of MDT PLMN list for signalling based and management based MDT. Therefore it is possible that the MDT PLMN list configured for management based MDT may differ from the one configured for signalling based MDT.

One example is depicted in Fig.1 below.
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Fig 1

Step 1: UE accesses RNC/eNB1 (PLMN1), 

Step2: RNC/eNB1 configures UE by signalling based MDT with MDT PLMN list1 (PLMN1, PLMN2), Trace PLMN = PLMN 1.

Step 3: UE starts collecting MDT reports.

Step 4 and Step 5: UE accesses RNC/eNB2 with RPLMN = PLMN2, and the MDT PLMN list 2 (PLMN 2, PLMN3) from CN is for Management MDT.

Step 6: RAN check 1: RPLMN = PLMN2 is included in the MDT PLMN list2 (PLMN2, PLMN3), 

Step 7: RNC/eNB2 requests and retrieves the reports from UE

Step 8: RAN check 2, Trace PLMN = PLMN1 is not included in the MDT PLMN list2 (PLMN2, PLMN3).

Then the RNC/eNB discards the reports!

But if UE provided the MDT PLMN list1(PLMN 1,PLMN 2) to RNC/eNB2, the RAN check 2 would use the MDT PLMN list1 instead of the MDT PLMN list2 to enforce the check. The RAN would verify that the Trace PLMN is inside the MDT PLMN list1 and then no reports would be discarded. 

Proposal 2: UE provides the configured MDT PLMN list with measurements reports to the RAN.

2.2 TCE Id support for Multiple PLMN function

For Rel-11, it is still not clear how to keep TCE Id unique for multiple PLMNs. TCE Id may map to the wrong TCE IP if TCE Id is only unique in one PLMN.
For example, as depicted in Fig.1:
Step 1: the UE accesses RNC/eNB1, supporting PLMN1 and PLMN2. PLMN1 is the primary PLMN and the UE is configured with a TCE id which is unique in PLMN1.

Step 4: the UE accesses RNC/eNB2, supporting PLMN2 and PLMN3. PLMN2 is the primary PLMN and the TCE id from the UE report may map to the wrong TCE IP because TCE id is not necessary unique among PLMN1 and PLMN2.

There are a few possible approaches to address this issue:

· Approach 1: Confirm that TCE id is unique for all the PLMNs in the MDT PLMN list.
· Approach 2: UEs are configured with multiple TCE ids for each PLMN in the MDT PLMN list. 

The second approach seems to introduce unnecessary complexity in AS, therefore we suggest that:
Proposal 3: Confirm that TCE id is unique for all the PLMNs in the MDT PLMN list.
3 Conclusion

It is suggested to approve the following proposals: 

Proposal 1: Use the MDT PLMN list to check PLMN mismatches for logged MDT.
Proposal 2: UE provides the configured MDT PLMN list with measurements reports to the RAN.

Proposal 3: Confirm that TCE id is unique for all the PLMNs in the MDT PLMN list.
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