
3GPP TSG SA WG2 Meeting #76
TD S2-096706

16 – 20 November, 2009, San Jose Del Cabo, Mexico

Source:                    
Motorola  
Title:  
Handling CSG ID Expiration when eNB may initiate a HO
Document for:        
Discussion and Approval
Agenda Item:         
7.4.1
1. Introduction
Currently it is stated that  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. 
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.

---
5.3.5 S1 release procedure
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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.
…

…

---

However,  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.


---
Also, according to the above figure, we can see that as part of the S1 release procedure the MME will first remove the eNB context from the SGW. The SGW stops forwarding DL packets to the eNB. Moreover, even if the eNB discovers a non-CSG cell to handover the UE to, when it sends a “Handover Request” message to the MME, the MME will in most implementations reject such a request, since it has commanded the eNB to release S1.

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. 
RAN3 has also investigated this issue: 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. 
2. SOLUTION: 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 REQUEST and CONTEXT RELEASE COMMAND to indicate “CSG cell expires or is removed from the CSG subscription data”, which is already required according to current specs. The proposed method does not require additional changes to S1 interface. So this is a clean and easy solution to support the scenario when the eNB may initiate a HO after eNB is notified the CSG expired. The eNB in this case does not try to handover the UE to another cell.
The following is the procedure if MME want to remove S1 UE Context when CSG expired:
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3. Summary and proposal
This contribution describes the issues with the current 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. 
The update to the 23.401 is in S2-096707 [7]
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