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1          Introduction
This document discusses UE handling of PLMN identity at handover. The discussion is applicable both for EUTRA to EUTRA handover as well as for handover to EUTRA from other RAT.
2         Discussion
Currently, TS36.331 does not describe how PLMN identity of target cell is conveyed to UE at handover. 
In case target cell belongs to another PLMN, UE is currently not aware of the change of PLMN and the PLMN identity of the target cell. One problem is UE-triggering of NAS Tracking Area Update procedure in RRC Connected mode, in case the source and target cell have the same Tracing Area Code but belong to different PLMNs. There may also be other issues, e.g. presentation on UE MMI.
According to TS36.331, a cell may broadcast multiple PLMN identities in SIB1: 

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..6)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

PLMN-Identity ::=




SEQUENCE {


mcc








MCC




OPTIONAL,




-- Cond MCC


mnc








MNC

}

MCC ::=







SEQUENCE (SIZE (3)) OF












MCC-MNC-Digit

MNC ::=







SEQUENCE (SIZE (2..3)) OF












MCC-MNC-Digit

MCC-MNC-Digit ::=




INTEGER (0..9)

In TS36.331, the following text describes UE actions at reception of SIB1:

5.2.2.7
Actions upon reception of the SystemInformationBlockType1 message

Upon receiving the SystemInformationBlockType1 message the UE shall:

1>
forward the cellIdentity to upper layers;

1>
forward the trackingAreaCode to upper layers;

Obviously, plmn-Identity is currently not forwarded to NAS. For idle mode PLMN/cell selection, our understanding is that the detail of the UE AS-NAS interactions is left to UE implementation. For RRC Connection Establishment procedure, we find the following text in 36.331:
5.3.3.4
Reception of the RRCConnectionSetup by the UE

<snip>
1>
set the content of RRCConnectionSetupComplete message as follows:

2>
set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1;
2>

if upper layers provide the ‘Registered MME’, include and set the registeredMME as follows:

3>
if the PLMN identity of the ‘Registered MME’ is different from the PLMN selected by the upper layers:

4>
include the plmnIdentity in the registeredMME and set it to the value of the PLMN identity in the ‘Registered MME’ received from upper layers;

3> set the mmegi and the mmec to the value received from upper layers;

2>
set the dedicatedInfoNAS to include the information received from upper layers;

2> submit the RRCConnectionSetupComplete message to lower layers for transmission, upon which the procedure ends;
For (network-controlled) handover to another PLMN, some strict specification text is however needed, to make UE aware of the PLMN of the target cell:
1. In case UE is handed over to a target EUTRA cell that broadcasts only one PLMN identity, it is obvious that this PLMN should be considered as ”selected PLMN” after the handover.
2. In case the target EUTRA cell broadcasts multiple PLMN identities (“shared EUTRAN”), some additional rule is needed such that UE “selects” the “correct” PLMN, i.e. the PLMN to which S1 resources have been prepared. Assuming that UE earlier via NAS signaling has received an Equivalent PLMN List, it would be straightforward to define a rule such that UE assumes the first PLMN identity in PLMN-IdentityList that matches the previously selected PLMN or any PLMN on the Equivalent PLMN list as the “selected PLMN” after the handover. It should however be noted that this puts some restrictions on a network.
3. In UTRA, the PLMN identity of the target cell is signalled to the UE in RRC message UTRAN MOBILITY INFORMATION from the target cell after the handover. A similar solution for EUTRA is currently not possible without an ASN.1 extension. PLMN identity is currently not included in RRCConnectionReconfiguration message, and thus cannot be signalled to UE in the handover command or after the handover has been completed. 
3 Conclusion
We ask RAN2 to consider the issue of PLMN change at handover, in particular
a) to add rule in 36.331 on how UE should select PLMN identity from SIB1 at handover to an EUTRA cell in RRC Connected mode, and 
b) discuss if an ASN.1 extension is needed to convey PLMN identity of target cell in UE-dedicated RRC signalling (message RRCConnectionReconfiguration)
The sourcing companies volunteer to provide the change requests needed.

