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1. Introduction
This paper discusses a protocol behavior in the S1 handover with SGW relocation procedure in case the default bearer of a PDN connection has not been accepted by the target eNodeB and there are other PDN connections active. This can also happen in the inter RAT handover procedure.
2. Discussion
This section uses the S1 handover with SGW relocation procedure as an example.
2.1 Assumptions
· UE has 3 PDN connections (LBI#1, LBI#2 and LBI#3) in the source.
· Each PDN connections have two bearers each.
· UE performs the S1 handover; the MME and SGW are changed during this procedure.
· Due to lack of radio resources, only LBI#1-B1, LBI#1-B2 and LBI#2-B1 bearers are accepted by the target.

See Figure 1 below for the original configuration when UE is in the source side.
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Figure 1
Then, UE initiates the S1 handover with MME and SGW relocation procedure. But the only LBI#1-B1, LBI#1-B2 and LBI#2-B1 bearers are accepted by the target eNodeB.
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Figure 2
2.2 Modify Bearer Request message handling for the unaccepted PDN connection
According to handling of S1 handover procedure, as specified in TS 23.401 subclause 5.5.1.2: “The MME sends a Modify Bearer Request (eNodeB address and TEID allocated at the target eNodeB for downlink traffic on S1‑U for the accepted EPS bearers, ISR Activated) message to the target Serving GW for each PDN connection, including the PDN connections that need to be released”, the target MME shall sent a modify bearer request for the unaccepted LBI#3, and this modify bearer request message also need to be forward to the PGW to establish the GTP path between the new SGW and PGW. 
However, CT4 has not different understanding on this modify bearer request message for the unaccepted PDN connection. It is not clear that the CT4 will obey the SA2 above highlight description to send this modify bearer request message.
CT4 may decide to the send this message for the unaccepted PDN connection, when we look at the modify bearer request message in subclause 7.2.7 of TS 29.274, the “Bearer Context to be modified” IE seems mandatory in the S4/S11 interface in the HO procedure. The target MME has no idea of how to fill this IE when all the bearers of the PDN connection were unaccepted by the target eNodeB. If this modify bearer request message is sent to the target SGW without “Bearer Context to be modified” IE, the target SGW shall reject this request message and will not forward it to the PGW.
	Bearer Contexts to be modified
	C
	This IE shall be sent on the S4/S11 interface and S5/S8 interface except on the S5/S8 interface for a UE triggered Service Request. 

When Handover Indication flag is set to 1 (i.e., for EUTRAN Initial Attach or UE Requested PDN Connectivity when the UE comes from non-3GPP access), the PGW shall ignore this IE. See NOTE 1.  

Several IEs with the same type and instance value may be included as necessary to represent a list of Bearers to be modified.
During a TAU/RAU/Handover procedure with an SGW change, the SGW includes all bearers it received from the MME/SGSN (Bearer Contexts to be created, or Bearer Contexts to be modified and also Bearer Contexts to be removed) into the list of 'Bearer Contexts to be modified' IEs, which are then sent on the S5/S8 interface to the PGW (see NOTE 2).

	Bearer Contexts to be removed
	C
	This IE shall be included on the S4 and S11 interfaces for the TAU/RAU/Handover and Service Request procedures where any of the bearers existing before the TAU/RAU/Handover procedure and Service Request procedures will be deactivated as consequence of the TAU/RAU/Handover procedure and Service Request procedures. (NOTE 3)
For each of those bearers, an IE with the same type and instance value, shall be included.


2.3 Unaccepted PDN connection context in the PGW
CT4 may decide not to the send this message for the unaccepted PDN connection, however this seems affect the deletion of the unaccepted PDN connection context in the PGW.
According another description in the S1 handover procedure, as specified in TS 23.401 subclause 5.5.1.2 “If the default bearer of a PDN connection has not been accepted by the target eNodeB and there are other PDN connections active, the MME shall handle it in the same way as if all bearers of a PDN connection have not been accepted. The MME releases these PDN connections by triggering the MME requested PDN disconnection procedure specified in clause 5.10.3”, the target MME shall initiate PDN disconnection procedure to remove the unaccepted PDN connection in the PGW and target SGW.
As there are no modify bearer request message send from target SGW to the PGW for the unaccepted PDN connection, the PGW can not obtain the new target SGW info on this PDN connection. When receiving the subsequent delete session request from the target SGW, the PGW may wonder whether to allow the deletion handling from an unknown SGW, and may wonder how to construct the delete session response message sent to the unknown SGW. As a result, the unaccepted PDN connection context will not be successfully removed in the in the PGW.
3. Analysis
It is obvious that there is a discrepancy between stage 2 and stage 3 on the modify bearer request message handling for the unaccepted PDN connection in HO procedure. In order to solve this issue above, several solutions are listed below:

(1) CT4 can fix TS 29.274 by updating “Bearer Context to be modified” to be conditional on S11/S4 interface in order to make an alignment with stage 2, the target MME sent the MBR message to the target SGW without this “Bearer Context to be modified” IE; or 
(2) CT4 can fix TS 29.274 by making a fake “Bearer Context to be modified” IE with MBR message on S11/S4 interface sent from target MME to the target SGW in case all the bearer(s) are unaccepted in a PDN connection; or 
(3) SA2 can fix TS 23.401 not to send the MBR message when all (including default) bearers need to be removed for the PDN connection.
If the solution 3 is adopted, as a result, the deletion of the unaccepted PDN connection context in the PGW and target SGW may be effected as described in the chapter 2.3, in order to remove the unaccepted PDN connection context in the PGW and target SGW, extra handling are need, the possible solutions are:
(3.1) The PGW is allow to handling the delete session request from an unknown SGW, and allow to construct the delete session response message sent to the unknown SGW with TEID to all 0; or 
(3.2) Rely on the error indication mechanism to removed the unaccepted PDN connection context in the PGW and target SGW; or 
(3.3) The target MME sends create session message with OI value to 0 to delete the unaccepted PDN connection context in the target SGW, and Rely on the error indication mechanism to removed the unaccepted PDN connection context in the PGW.
4. Conclusion
Compared with those three solutions, the solution 2 is proposed. Huawei would like to review the companion CR (C4-111903) based on the solution 2 and hopefully it can be agreed in CT4#54.
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