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1. Introduction
SA2 already discussed the issue about CSG ID expired, and it was agreed in [1] that the CN shall initiate the UE CONTEXT RELEASE procedure when the CSG ID of the currently used CSG cell expires or is removed from the CSG subscription, then the eNB may initiate a HO. The conclusions is described as follows (extracted from [1]):
---

5.3.5 S1 release procedure

…

4. The MME releases S1 by sending the S1 UE Context Release Command (Cause) message to the eNodeB. 

If the CSG ID of the currently used CSG cell expires or is removed from the CSG subscription data, the MME shall send the S1 UE Context Release Command message with an appropriate cause. The eNodeB receiving this cause may initiate a handover to a suitable cell. If the UE is not handed over, the eNodeB shall release the RRC connection to move the UE to ECM-IDLE state. If the CSG subscription expires or is removed for a UE with ongoing emergency bearer service, no S1 Release shall be initiated. MME shall deactivate all non-emergency PDN connections.
…

5.3.9.2 Insert Subscriber Data procedure
…

If the UE is in ECM CONNECTED state and connected via a CSG cell, the MME shall check the received CSG subscription data. If the CSG ID of the currently used cell is not part of the received CSG subscription data or if this CSG subscription is expired, the MME shall initiate the S1 release procedure with an appropriate cause. The eNodeB receiving this cause may initiate a handover to another cell. If the UE is not handed over the eNodeB shall release the RRC connection to move the UE to ECM-IDLE state.

…

---

According to SA2 agreement, the S1 UE Context Release Command message serves two purposes:
· Purpose #1: release S1 UE Context.

· Purpose #2: trigger eNB to initiate a HO.
The 1st purpose can be realized by adding a new cause value in UE CONTEXT RELEASE COMMAND message, while the 2nd purpose may be difficult to be realized. This contribution discusses the issues on the 2nd purpose, and possible solutions to support eNB to initiate a HO after receive the notification from MME that the CSG expired.
2. S1 UE CONTEXT RELEASE procedure
The SA2 agreement uses UE Context Release procedure to notify the eNB that the CSG is expired. Then it triggers eNB to initiate a handover procedure. But as defined in current TS 36.300 [2] and TS 36.413 [3],
---

The S1 UE Context Release procedure causes the eNB to remove all UE individual signalling resources and the related user data transport resources.
---
In addition, SA2 spec TS 23.401 [1] says:
---

5.3.5 S1 release procedure
This procedure is used to release the logical S1-AP signalling connection (over S1-MME) and all S1 bearers (in S1-U) for a UE. The procedure will move the UE from ECM-CONNECTED to ECM-IDLE in both the UE and MME, and all UE related context information is deleted in the eNodeB.


---
So, there is no doubt to use the S1 UE Context Release procedure if MME want to remove the UE Context when CSG expired, but using the S1 UE Context Release procedure to trigger eNB initiating a HO procedure is far beyond of the scope of S1 UE Context Release procedure. 
Contribution R3-092219 [4] analyzes the issues on how to support SA2 agreement. R3-092219 proposes a new behaviour in MME to treat the HANDOVER REQUIRED message as an implicit response to the UE CONTEXT RELEASE COMMAND message. Even the proposed method is adopted, R3-092219 does not consider further issues on how to handle the UE Context if HO is failed after eNB initiate a HO, for example, will it be an explicit UE Context release initiated by eNB, or an explicit UE Context release initiated by MME, or will it be an implicit UE Context release that is performed locally in eNB and MME. This further complicates the solution in order to support the SA2 agreement. 

In a summary, using the UE Context Release Command message to trigger the eNB to initiate a HO is not an appropriate solution. 
3. S1 UE CONTEXT Modification procedure

The SA2 agreement uses UE Context Release procedure to notify the eNB when the CSG membership is changed in a CSG cell. On the other hand, SA2 also agreed to use UE Context Modification procedure to notify eNB when the CSG membership is changed in a hybrid cell [1]. 
---

5.3.9.2 Insert Subscriber Data procedure
…

If the UE is in ECM-CONNECTED state and connected via a hybrid cell, the MME shall check the received CSG subscription data. When the CSG membership is changed (from CSG member to non-CSG member or from non-CSG member to CSG member), the MME shall send an indication of whether the UE is a CSG member to the RAN in the S1AP UE CONTEXT MODIFICATION REQUEST message. Based on this information the RAN can perform differentiated treatment for CSG and non-CSG members.
---

There is no reason why the UE Context Modification procedure cannot be used for CSG cell, especially when eNB may initiate a HO. MME can handle the membership status change in a common way by using the UE Context Modification procedure. There is no need to have separate procedure for hybrid cell and CSG cell. Using a common procedure can minimize the changes to MME, and not overkill current UE Context Release procedure.
Here is the procedure if using the UE Context Modification procedure to notify eNB when UE’s membership status is changed in a CSG cell. This procedure is used when MME expects eNB may initiate a HO. (Note: If MME does not expect the eNB to initiate the HO, MME just initiate the S1 UE Context Release procedure)
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Considering that RAN3 has already agreed to add the CSG Member Status IE in UE CONTEXT MODIFICATION REQUEST message [5], the proposed method only require to add a new cause value in UE CONTEXT RELEASE COMMAND to indicate “CSG cell expires or is removed from the CSG subscription data”, which is already required for Purpose #1. The proposed method does not require additional changes to S1 interface. So this is a very clean and easy solution to support the scenario when the eNB may initiate a HO after eNB is notified the CSG expired.

We propose that RAN3 send a LS to SA2 requesting revisit the issue, and agree to use UE Context Modification procedure, instead of UE Context Release procedure when eNB may initiate a HO.

Proposal 1: Send a LS to SA2 requesting revisit the issue, and use UE Context Modification procedure, instead of current UE Context Release procedure when eNB may initiate a HO.
The following is the procedure if MME want to remove S1 UE Context when CSG expired:
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4. Summary and proposal
This contribution describes the issues to follow SA2 agreement that eNB may initiate a HO when eNB receive the UE CONEXT RELEASE COMMAND indicating the UE’s membership expires. The contribution then proposes an alternative solution to notify eNB the CSG expired. 
Proposal
Proposal 1: Send a LS to SA2 requesting revisit the issue, and use UE Context Modification procedure, instead of current UE Context Release procedure when eNB may initiate a HO. 
Motorola prepared a draft LS in [6]
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