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Abstract of the contribution:

This proposal discusses when the CSG subscription data is changed in HSS, how does the HSS inform the updated CSG information to the MME to support the inter-PLMN handover to CSG cell.
Discussion
In SA2#87 Jeju meeting, it has been agreed to apply a new solution to support inter-PLMN handover to CSG cell for Rel-11. 
1. MME provides the equivalent PLMN list to the HSS in the update location procedure to indicate that the MME supports the inter-PLMN handover to a CSG cell in an equivalent PLMN using the subscription information of the target PLMN. 

2. HSS will include the CSG subscription data for the registered PLMN and for the equivalent PLMN list in the response message to the MME.
3. MME stores the CSG subscription Data which is associated lists of CSG IDs for the visiting PLMN and the equivalent PLMNs for the visiting PLMN.

4. For inter-PLMN HO to a CSG cell, source MME uses the stored CSG-ID list for the target equivalent PLMN to validate the CSG membership of the UE in the target CSG cell.

In order to validate the CSG subscription data stored in MME, HSS will update the subscription information to the MME if it is changed, i.e. a CSG id is cancelled or a subscribed CSG cell is expired.

In R11 specification, in order to support the inter-PLMN HO between equivalent PLMNs to CSG cell, HSS need to send the CSG subscription data associated with both the visiting PLMN and the equivalent PLMNs to the MME during the update location procedure. However, if the CSG subscription is changed, how to inform the MME is not clear.
Problem
1. For R9 and R10 specification

In R10 and onward specification, HSS only transmit the CSG subscription information in visiting PLMN to the MME during the update location procedure as the reason that MME does not need to management the huge whole CSG subscription data. However, if the CSG subscription information which is not related to the registered PLMN is changed, whether the updated CSG subscription information will send to the MME or not is not described clearly according to the current specification. 
2. For R11 specification
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According to R11 specification, suppose UE is camped in CSG1 related to PLMN1. PLMN2 is the EPLMN of PLMN1. During the update location procedure, MME send the PLMN2 with PLMN1 to the HSS and HSS will response CSG id 1 and CSG id 2 to the MME. CSG id 2 is related to PLMN2. If UE moves from eNB1 to eNB2, the HO procedure is permitted in MME due the CSG subscription.
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However, if the CSG subscription data in HSS is changed, e.g. CSG2 in PLMN2 is cancelled, the UE is not permitted to access to CSG2 cell any more. HSS shall send the updated subscription data to MME, otherwise, according to the previous stored CSG subscription data, UE is allowed to HO to CSG2 cell and UE will be rejected by the target network during the TAU procedure after HO procedure. 
Solution

1. For R9 and R10 specification

As the previous description in discussion part, there are two solutions as below:

Solution 1: 

· HSS sends the updated CSG subscription information to the MME regardless of the updated information is related to the registered PLMN. 

· After receiving updated CSG id in the ISD message, MME checks whether the updated CSG is related to the registered PLMN or not.

· If the updated CSG id is related to the registered PLMN, MME will update the stored CSG subscription data according to the ISD procedure.

· If the updated CSG id is not related to the registered PLMN, MME will ignore the ISD procedure and do not update the CSG subscription data stored in MME.
Solution 2:

· HSS checks whether the updated CSG subscription data is related to UE’s registered PLMN or not

· If the updated CSG id is related to the registered PLMN, HSS send ISD procedure to MME including the updated CSG cell. MME updated the stored CSG subscription data according to the ISD procedure.

· If the updated CSG id is not related to the registered PLMN, HSS will not initiate ISD procedure, and no updated information send to MME
Since UE’s CSG subscription data for all the PLMN is a big list, according to solution 1, HSS shall initiate ISD message for any CSG information change, which will increase the burden of interface between HSS and MME. Additionally, according to the general description about the ISD:

Whenever the HSS user profile is changed for a user in the HSS, and the changes affect the HSS user profile stored in the MME, the MME shall be informed about these changes
The CSG subscription data that does not corresponds to the registered PLMN is not stored in MME in R9 and R10, the change for this kind of CSG subscription does not affect the HSS user profile stored in MME, solution 1 breaks the rules of the ISD procedure.

Therefore, it is proposed to adopt solution 2 in R9 and R10 specification.
Proposal 1: if the CSG subscription data is changed in HSS, HSS checks whether the updated information is related to UE’s registered PLMN or not and decide whether to send the ISD procedure to MME. Only if the changed CSG subscription data corresponds to the UE’s registered PLMN, the HSS will send the ISD procedure to the MME.
2. For R11 specification

Solution 1:
· HSS sends the updated CSG subscription information to the MME regardless of the updated information is related to the registered PLMN or EPLMNs.

· After receiving updated CSG id in the ISD message, MME check whether the updated CSG is related to the registered PLMN and EPLMNs or not.

· If the updated CSG id is related to the registered PLMN or EPLMNs, MME will update the stored CSG subscription data according to the ISD procedure.

· If the updated CSG id is not related to the registered PLMN or EPLMNs, MME will ignore the ISD procedure and do not update the CSG subscription data stored in MME.

Solution 2:

· HSS checks whether the updated CSG subscription data is related to UE’s registered PLMN and EPLMNs or not

· If the updated CSG id is related to the registered PLMN or EPLMNs, HSS send ISD procedure to MME including the updated CSG cell. MME updated the stored CSG subscription data according to the ISD procedure.

· If the updated CSG id is not related to the registered PLMN or EPLMNs, HSS will not initiate ISD procedure, and no updated information send to MME

Comparing the two solutions, solution 1 increases the signalling burden between HSS and MME as well and need to modify the ISD procedure. Solution 2 needs the HSS stores the EPLMN list of UE’s registered PLMN, which is not exist in the current HSS.
Proposal 2: if the changed CSG subscription data corresponds to the registered PLMN or EPLMNs, the updated CSG information shall send to the MME. 
The CR S2-122838 is related to solution 1for R11 specification.
The CR S2-122839 is related to solution 2 for R11 specification.
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