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1          Introduction

In their LS [1] to RAN2 

SA reconfirmed that in general all new features (or enhancements to existing features) should continue to be designed to work also for operators using Equivalent PLMN identities. 
In this contribution, it is analysed whether current ANR supports roaming UE to/from ePLMN and if not, how to make ePLMN also applicable to ANR.
2         Discussion
Our understanding of ePLMN is that: UE stores a list of equivalent PLMN (provided/updated during LR or Attach). All PLMNs in this list, in all access technologies supported by the PLMN, are regarded as equivalent to each by the UE other for PLMN selection, cell selection/re-selection and handover by the UE. So the question is whether the UE will treat log/report ANR as equivalent for RAN coverage related to ePLMN (i.e. it will log and report ANR in ePLMN coverage).
In logged ANR, it can be viewed that there are 4 steps configuration, logging, indicating & reporting. Each of these steps is analysed for it’s current behaviour (See Appendix for extracts from TS25.331).
For configuration:

The UE stores the registered PLMN (rPLMN) as the PLMN for logging at the point where it receives the Logged Measurement Configuration. 
For logging:

Currently, a UE may only log when the UE is camping normally on a UTRAN cell belonging to the ‘UTRA cell (serving) that is part of the PLMN which is the same PLMN as the IE "PLMN Identity". Our understanding of this, is that if a serving cell broadcasts more than one PLMN then one of these multiple PLMNs must match the rPLMN.
According to our understanding of the procedure text for logging a  detected cell could be on another PLMN, than the rPLMN and there is no checking on other  PLMN. Therefore detected cell could be from ePLMN.
For Indication & Reporting

For reporting and indicating of the log, UE will only report on the original rPLMN where it received the logged Measurement Configuration.
Observation 1: Current logged ANR does not cover all cases of ePLMN scenarios.

As observed in [5] it is ambiguous whether all ePLMNs apply to MDT, therefore this ambiguity also applies in case of ANR.

Proposal 1: RAN2 to discuss and agree whether ANR shall always apply to the full list of ePLMNs or only a subset.
Assuming all ePLMNs apply, one obvious solution is to look into modifying the PLMN checking in the procedure text to include the list of ePLMN when the Logged Measurement Configuration message is received by the UE. So other than the rPLMN, the UE will also log and report detected cells in ePLMN coverage areas. 

Analysing the ASN.1, in Logged ANR configuration IE there is no PLMN in the message, therefore the logging configuration can be applied also in the ePLMN. In the logged ANR Report Info IE the PLMN Identity of the serving call and PLMN Identity of the detected cell (UMTS, LTE, GSM) are present. So the report can contain cells from different PLMNs already.
Observation 2: It seems quite straightforward to include list of ePLMN in LOG_ANR_REPORT_VARIABLE  and PLMN checking for logging, indication of log availability and reporting, and requires no ASN.1 changes.
If the decision in proposal 1 is the full list of equivalent PLMNs , then

Proposal 2: For logged ANR ePLMN can be handled in configuration/logging/indicating/reporting with procedure text updates.
3
Conclusion
It is requested that RAN2 discusses the following proposals:
Proposal 1: RAN2 to discuss and agree whether ANR shall always apply to the full list of ePLMNS or only in subset.

If the decision in proposal 1 is the full list of equivalent PLMNs , then
Proposal 2: For logged ANR ePLMN can be handled in configuration/logging/indicating/reporting with procedure text updates.
If proposal 2 is agreeable the procedure text modification for Rel-10 is provided in [2], [3] and [4].
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Appendix
Extract from section 8.5.63.3 for configuration.

1>
if IE "Logged ANR configuration Info" is present:

2>
if variable LOG_ANR_CONFIG was already stored, discard the existing logged measurement configuration for ANR purpose as well as the associated logged measurement information as specified in 8.5.66;

2>
store the received IEs in the IE "Logged ANR configuration Info" in variable LOG_ANR_CONFIG;

2>
store the current Registered PLMN in the IE "PLMN Identity" in variable LOG_ANR_REPORT_VARIABLE;

Extract from section 8.5.67.2 for logging

2>
if IE “Intra-UTRA ANR” is included in variable LOG_ANR_CONFIG:
3>
if the UE campes normally on an UTRA cell (serving) that is part of the PLMN which is the same PLMN as the IE "PLMN Identity" stored in variable LOG_ANR_REPORT_VARIABLE; and

3>
if the serving cell and UTRA detected set cell together have not earlier been stored by UE in an entry of "Logged ANR Report Info" in the LOG_ANR_REPORT_VARIABLE; and

3>
if the quality of the UTRA detected set cell exceeds the quality of the serving cell with more than the value of "Logging Relative Threshold"; and

3>
if compared with the serving cell, the quality of UTRA detected set cell is above the value of "Logging Relative Threshold", if this IE is present in the Logging Measurement Configuration message; and

3>
if both the camping UTRAN cell and UTRA detected set cell are not CSG cells:

4>
log the ANR information into the variable LOG_ANR_REPORT_VARIABLE as follows:

5>
set the IEs "Serving PLMN Identity" and "Serving Cell" to indicate cell identity of the cell the UE is camping on if the cell is not logged before;

5>
try to acquire the corresponding system information of the UTRA detected set cell and set to the variable LOG_ANR_REPORT_VARIABLE as follows:

6>
set the IE "Cell ID" to indicate cell identity of this UTRA detected set cell;

6>
set the IE "PLMN Identity" to indicate the Primary PLMN which this UTRA detected set cell belongs to;

Extract from 25.331 for indicating log availability

2>
if an IE "Logged ANR Report Info" in variable LOG_ ANR_REPORT_VARIABLE is present and the registered PLMN is the same as the IE "PLMN Identity" stored in variable LOG_ANR_REPORT_VARIABLE:

3> include IE "ANR Logging Results Available".
Extract from 8.5.64.3 reporting.

1>
if IE "Logged ANR Report Request" is present:

2>
if Registered PLMN is the same as the IE "PLMN Identity" stored in variable LOG_ANR_REPORT_VARIABLE:
3>
if IE "Logged ANR Report Info" in variable LOG_ANR_REPORT_VARIABLE is present:

4> set IEs "Logged ANR Report Info" in the UE INFORMATION RESPONSE as follows:

5>
include the IEs "Logged ANR Report Info List" and set it to include entries from LOG_ANR_REPORT_VARIABLE;






