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1 Introduction
PLMN-related abnormal conditions during HO in network sharing scenarios were discussed [1] [2]. And the common understanding was reached:

· “no HRL” = no PLMN restrictions.

However, how to transfer the serving PLMN during handover is still not clear based on the common understanding. This document tries to discuss the issue.

2 Discussion
In the network sharing scenarios, the PLMN-related abnormal conditions were introduction as follows [1] [2]:

If the eNB receives a HANDOVER REQUEST message which does not contain the Handover Restriction List IE, and the serving PLMN cannot be determined otherwise by the eNB, the eNB shall reject the procedure using the HANDOVER FAILURE message.

From above statement, in order to avoid handover preparation failure, the target eNB must be aware of the serving PLMN.

2.1 MOCN Scenario

In the MOCN (Multi-Operator Core Network) case, each MME supports a single PLMN and each MME only declares one PLMN during S1 Setup procedure. 

S1 Handover

During S1 handover, the target eNB can easily determine the Serving PLMN from the corresponding MME even if the Handover Restriction List IE is not present in HANDOVER REQUEST message.

X2 Handover

There are two possible ways to identify the serving PLMN for the target eNB:
· Handover Restriction List IE based solution. The target eNB determine the serving PLMN according the Serving PLMN IE included in the Handover Restriction List. 
NOTE: a potential issue is that’s the Handover Restriction List IE would be absent in some case.
· GUMMEI IE based solution. The target eNB determines the serving PLMN according to the PLMN identity and MME code IEs included in the GUMMEI IE.
Because the GUMMEI IE is mandatory in HANDOVER REQUEST message, GUMMEI IE based solution may also be used even if the Handover Restriction List IE is not present in the HANDOVER REQUEST message.
Proposal 1: Confirming that GUMMEI IE can be used for determining the serving PLMN for MOCN network sharing scenario.
2.2 GWCN Scenario

In GWCN (Gateway Core Network) scenario, the MME support multiple PLMNs and each MME provides more than one PLMN during S1 Setup procedure.
S1 Handover

Without the Handover Restriction List IE it is not possible for the target eNB determining the Serving PLMN because the MME supports multiple PLMNs.
The Handover Restriction List IE is the only possible way to carry the Serving PLMN in the HANDOVER REQUEST message, which means the Handover Restriction List IE should be mandatory in order to avoid the handover preparation failure.

X2 Handover

Similar with MOCN scenario, the GUMMEI IE seems feasible to transfer the Serving PLMN. However, the GUMMEI IE is not creditable since the source eNB may include any PLMN as specified in X2AP [3]:

The source eNB may include in the GUMMEI IE any GUMMEI corresponding to the source MME node.
The intension of the above sentence is the source eNB may include any MME code in the GUMMEI IE in case of the MME supports multiple MME code. Then, the GUMMEI IE would be used for GWCN X2 handover with the change on the text in the X2 AP like:

The source eNB may include in the GUMMEI IE the serving PLMN and any MME code GUMMEI corresponding to the source MME node.
However, if taking both S1 and X2 handover into account, Handover Restriction List IE would be better to be mandatory in case of GWCN network sharing scenario.

Proposal 2: Confirming that Handover Restriction List IE is mandatory in GWCN network sharing scenario.
3 Conclusion

In this contribution, we discuss how to transfer the serving PLMN to target eNB and propose:
Proposal 1: Confirming that GUMMEI IE can be used for determining the serving PLMN for MOCN network sharing scenario.

Proposal 2: Confirming that Handover Restriction List IE is mandatory in GWCN network sharing scenario.
If the proposals are agreed, Huawei will be volunteer to provide the corresponding CR to capture the agreement.
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