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1. Introduction
CT4 has discussed a problem with a squelch in EUTRAN (C4-112668) and the respective Rel-9 CR1081-TS29.274 (C4-113141) was agreed. Similar problems arise also in other use cases.  
2. Problem
The problem is illustrated by the following scenario with active ISR:
1. UTRAN/GERAN attach and PDP context activation using S4-SGSN.

2. Successful TAU/Inter-RAT HO without SGW change from UTRAN/GERAN to EUTRAN (MME). UE is connected to SGW via the MME and ISR is activated. S4-SGSN, MME and SGW are in ISR active state.
3. After a while, EUTRAN radio link failure and reestablishment failure. MME, S4-SGSN and SGW are in ISR active state.
4. After a while, also UTRAN/GERAN radio link failure and reestablishment failure. MME, S4-SGSN and SGW are in ISR active state.
5. UE decides to re-attach to UTRAN/GERAN. Two cases should be considered:

a. UE reattaches to the same SGSN (see subclause 6.5.3A "Combined GPRS / IMSI Attach procedure, Delete Bearer by the new SGSN, using S4" in TS 23.060). The 'new' SGSN should remember the UE was in ISR active. If the 'new' S4-SGSN selects the same SGW as previously, it sends Delete Session Request (Cause="ISR deactivation", LBI, OI=1 and SI=0, but without Originating Node IE, as per current specs) to it. SGSN also locally deactivates ISR.
b. UE attaches to another SGSN (see subclause 6.5.3B "Combined GPRS / IMSI Attach procedure, Delete Bearer by the old SGSN, using S4") UE was in ISR active state when the old SGSN receives Cancel Location from HSS. The old S4-SGSN sends Delete Session Request (Cause="ISR deactivation", LBI, OI=1 and SI=0, but without Originating Node IE, as per current specs) to it. Note that in this case the new SGSN does not send Delete Session Request to the SGW. SGSN also locally deactivates ISR.
6. In both of the above cases MME and SGW are still in ISR active state. SGW will reply with Delete Session Response to S4-SGSN and S4-SGSN will delete the old bearers.
7. As ISR is active in SGW, the SGW will send Delete Bearer Request to the other ISR associated node. Now also SGW goes ISR inactive and only MME is left in ISR active state.
8. Problem is that SGW believes that Delete Session Request was received from MME and therefore will send Delete Bearer Request to S4-SGSN (which has already received the Delete Session Response from the SGW). So, SGW will not send any message to the MME and therefore UE contexts will be left hanging in MME, which is left in ISR active state.
The above applies to the case when UE has only one PDN connection via the SGW. If UE has more than one PDN connections, then the SGW shall deactivate ISR only if the last PDN connection is deleted, i.e. UE detaches at least from EURTAN (MME), or UTRAN/GERAN (S4-SGSN).

The very same problem exists in the mirror case, i.e. if UE attaches to EUTRAN, makes RAU/HO to S4-SGSN, ISR is activated, but both RANs fail.
3. Solution
The problem will be solved and similar potential issues will be avoided if MME/S4-SGSN will always send Origination Node IE with Delete Session Request if ISR is active (see the above steps 5, 6 and 7). The change will be backward compatible if the presence of the Origination Node IE will be marked as Conditional-Optional with the following condition: 

· This IE shall be included on the S4/S11 interface if the ISR is active in MME/SGSN to denote the type of the node originating the message.

Legacy SGW will not expect the Origination Node IE in Delete Session Request during the attach, but according to subclause 7.7.9 "Unknown or unexpected Information Element" in 29.274, the legacy SGW will silently discard it and the rest of the message will be processed as if this information element was not present. 
4. Proposal

The following changes to Table 7.2.9.1-1 "Information Elements in a Delete Session Request" are proposed (a separate Rel-11 CR will implement these changes in a formal way):
	Originating Node
	CO
	This IE shall be included on the S4/S11 interface if the ISR is active in MME/SGSN associated GTP entities send this message to the SGW in Detach procedure to denote the type of the node originating the message. If ISR is active also in SGW and this IE is included in the Delete Session Request message for the UE's last PDN connection (i.e. in a Detach procedure), then the SGW deactivates ISR after receiving the first Delete Session Request message from the MME/SGSN. Otherwise, if the UE has another active PDN connection via the SGW, then the SGW shall remain in ISR active state. In both cases the SGW releases the Originating Node related EPS Bearer contexts information in the PDN Connection identified by the LBI. 
3GPP TS 23.401 [3] specifies that the SGW shall forward the Delete Session Request message to the PGW after receiving both of the messages sent from the MME and the SGSN for the same PDN Connection.
	Node Type
	0

	
	CO
	This IE shall be included on the S4/S11 interface if the ISR associated GTP entity sends this message to the SGW in TAU/RAU/HO with SGW change procedure to denote the type of the node originating the message.
	
	


