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1. Introduction
This paper discusses a protocol behavior in the detach procedure when ISR is active. 
2. Discussion
2.1 Scenario
According to the TS 23.401 specification, for the detach procedure with ISR active, taking the MME-Initiated Detach procedure (see subclause 5.3.8.3) as an example, there are two kinds of scenario:
Scenario 1: Complete detach scenario:

Step 2: MME send Delete Session Request (LBI) message per PDN connection to the Serving GW. 

Step 3: When the S‑GW receives the first Delete Session Request message in ISR activated state, the Serving GW deactivates ISR, releases the related EPS Bearer context information.
Step 4a: The MME sends Detach Notification (Cause) message to the associated SGSN. The cause indicates complete detach.
Step 5: If cause indicates complete detach then the SGSN sends a Delete Session Request (LBI) message per PDN connection to the Serving GW.
Step 6: If ISR is not activated and the Serving GW received one or several Delete Bearer Request message(s) from SGSN in step 2, the Serving GW sends a Delete Session Request (LBI) message for each associated PDN connection to the PDN GW. This message indicates that all bearers belonging to that PDN connection shall be released.

Scenario 2: Local detach scenario:
Step 2: MME send Delete Session Request (LBI) message per PDN connection to the Serving GW. 

Step 3: When the S‑GW receives the first Delete Session Request message from the MME in ISR activated state, the Serving GW deactivates ISR, releases the related EPS Bearer context information.
Step 4b: The MME sends Detach Notification (Cause) message to the associated SGSN. The cause indicates local detach.

There is no delete session request message send in S4 interface and S5/S8 interface in the Local detach scenario, i.e. no Step 5 and Step 6.
However, the current description in the TS 29.274 is not clear on how the SGW aware of sending the delete session request to PGW when receiving delete session request message form MME/S4 SGSN in the detach procedure with ISR. 
2.2 OI flag in the Delete Session Request message
The OI flag IE of delete session request message, as specified in TS 29.274 subclause 7.2.9.1, quote:”Operation Indication: This flag shall be set over S4/S11 interface if the SGW needs to forward the Delete Session Request message to the PGW. This flag shall not be set if the ISR associated GTP entity sends this message to the SGW in the Detach procedure. ”
According to the highlight description”This flag shall not be set if the ISR associated GTP entity sends this message to the SGW in the Detach procedure”, the OI flag is not set in the step 2 and step 5 delete session request message sent from MME and S4 SGSN..
When receiving the first Delete Session Request message (e.g. step 2) in ISR activated state, the Serving GW deactivates ISR, releases the related EPS Bearer context information. This applied to the both Complete detach scenario and Local detach scenario.
However, when receiving the second Delete Session Request message (e.g. step 5), as the ISR state actually has been deactivated before and the OI flag is also not set in the second delete session request message, the SGW shall not forward the delete session request message to the PGW as the highlight description “This flag shall be set over S4/S11 interface if the SGW needs to forward the Delete Session Request message to the PGW“applied.
This inconsistent description of OI flag make the SGW does not sent the delete session request message to PGW even in the complete detach scenario.
2.3 Originating Node in the Delete Session Request message
The Originating Node of delete session request message, as specified in TS 29.274 subclause 7.2.9.1, quote:”This IE shall be included on the S4/S11 interface if the ISR associated GTP entities send this message to the SGW in Detach procedure to denote the type of the node originating the message. If this IE is included in the Delete Session Request message, the SGW in ISR activated state deactivates ISR after receiving the first Delete Session Request message from the MME/SGSN, releases the Originating Node related EPS Bearer contexts information in the PDN Connection identified by the LBI. The SGW shall forward the Delete Session Request message to the PGW after receiving both of the messages. ”
However, as mentioned in the chapter 2.2, the ISR state actually has been deactivated in SGW after receiving the first Delete Session Request message (e.g. step 2), the SGW has no idea of the former ISR state and the former  Delete Session Request message when the SGW receiving another Delete Session Request message (e.g. step 5). As a result, the SGW can not send the Delete Session Request message to the PGW even when “The SGW shall forward the Delete Session Request message to the PGW after receiving both of the messages” applied without considering description “This flag shall be set over S4/S11 interface if the SGW needs to forward the Delete Session Request message to the PGW“.
3. Analysis
It shall be considered how the SGW aware of sending the Delete Session Request message to the PGW, and two solutions are present below:
· Solution 1: We need to clarify that the quoted description in the chapter 2.3  “The SGW shall forward the Delete Session Request message to the PGW after receiving both of the messages” can be applied as an exception in case of detach procedure when ISR is active. What’s more, another clarification may be added that the SGW internally marks it has once received a Delete Session Request message,  so that the SGW can aware of sending the Delete Session Request message to the PGW after receiving another Delete Session Request message from MME/SGSN without the OI flag.
The solution 1 makes the SGW implementation become complex. Not only depending on the OI flag, but also relying on the ISR state and internal marker for the history of first delete session request message from ISR associated GTP entity MME/SGSN, the SGW can aware of sending the Delete Session Request message to the PGW after receiving another Delete Session Request message.
· Solution 2: We need to clarify that: This OI flag shall not be set if the ISR associated GTP entity (i.e. MME/S4 SGSN) sends this message to the SGW in the UE initiated detach procedure when receiving the detach request from UE and in the MME/S4 SGSN initiated detach procedure, while the OI flag shall be set if the S4 SGSN/MME sends this message to the SGW after receiving the detach notification message from the ISR associated GTP entity (i.e. MME/S4 SGSN) indicating the complete detach.
An example can be explained for solution 2: the delete session request message in step 2 send from MME will not set the OI flag, while the delete session request message in step 5 send from S4 SGSN will set the OI flag to indicate the SGW send this message to the PGW (i.e. perform the step 6). The SGW behavior on sending the Delete Session Request message to PGW only depends on the OI flag sent from MME/S4 SGSN.
4. Conclusion
Compared with those two solutions, the solution 2 is proposed. Huawei would like to review the companion CR (C4-111905) based on the solution 2 and hopefully it can be agreed in CT4#54.











































































































































