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1. Introduction
The PMIP impact is discussed in this paper.
2. Reason for Change
In the last meeting, the PMIP impact was discussed. In the solution 2 on the SGW restart, the PGW need send a Paging Request message to the SGW. This would have some impact on the PMIP.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR23.857 v1.5.0.
*******
* * * First Change * * * *

6.3.2
Solution 2 for SGW failure by PGW initiated paging request at receiving downlink data/signalling
6.3.2.1

Description
The solution makes it is possible that the terminating service such as IMS voice could be delivered to the UE even after SGW failure or restart. The solution could be used as supplement to solution 1 as specified in subclause 6.3.1 of this TR, or it could be used as standalone solution to the SGW failure or restart. The solution includes the following steps:

1)
The MME/S4-SGSN and PGW maintain the bearers and MM contexts after detection of SGW failure or restart 
If the MME/S4-SGSN and PGW detects the SGW failure or restarts by referring to restart counter or preconfigured path failure timer, instead of removing associated resources, the MME/S4-SGSN and PGW maintain the bearers and MM contexts based on the operators policies, which either preconfigured locally based on QCI, ARP and/or APN, or based on the interaction with PCRF. The MME/S4- SGSN needs to know whether the PGW supports the capability to maintain the old PDN connection after SGW failure or restarts, vice versa; which can be learned based on local configuration or signalling between MME and PGW. In addition, the PGW need the MME/S4-SGSN identifier which may be included in the paging request message from the PGW.

NOTE 1: When Partial failure feature is deployed in the network, MME/S4-SGSN identifier is known by PGW during life time of a PDN connection, which is part of MME FQ-CSID. During exchange of FQ-CSID for the partial failure feature in per PDN connection signaling, it is possible to exchange the MME/S4-SGSN, SGW and PGW capability on the support of this feature. 

NOTE 2: When the support to this feature need to be exchanged between MME/S4-SGSN and PGW via signalling interface, the MME/S4-SGSN identifier will be naturally informed to PGW during these procedures.
NOTE 3:
If the MME knows that the PGW associated with the failed SGW does not support the feature, the MME deletes all the PDN connections associated with both the failed SGW and the PGW. It is the same for the PGW.

2)
Downlink Data packets or signaling arrives at the PGW
The PGW selects a SGW which supports this feature to send a paging request message including IMSI, and optionally MME/S4-SGSN identifier if the PDN connection receiving downlink data or signalling is subject to perform paging request.  The SGW forwards paging request message to the MME/SGSN if MME/S4-SGSN identifier is present in the paging request message. If the MME/S4-SGSN identifier is not present, the SGW forwards paging request to all connected MME/S4-SGSN within MME/S4-SGSN pool by local configuration, if the MME/S4-SGSN could not find UE context corresponding the IMSI included in the paging request, it simply regarded UE is not handled by itself and reject the paging request but the MME/S4-SGSN which is handling that UE will perform S-TMSI/P-TMSI paging in the step3. 
The PGW can learn if a SGW support new Paging Request message by using the procedure for the Notification of supported features between peer GTP-C entities, so that PGW could even use another alternative SGW to relay Paging Request message. 
NOTE 4:
The selection of SGW may be based on the local configuration.
NOTE 5:
During SGW failure without restart, the selection of alternative SGW by the PGW using DNS procedure is FFS. 
NOTE 6:
For the IMS PDN or when the UE is located in HPLMN i.e. when the MME/S4-SGSN, SGW and PGW are located in the same PLMN, the local configuration in MME/S4-SGSN and PGW can be used to ensure that the solution is supported with the same logic.  
NOTE 7:
If PMIP is used on the S5/S8 interface, a PMIP Paging Request need be defined to carry the IMSI and optionally MME/S4-SGSN identifier. 
3)
The MME/S4-SGSN performs Network Initiated Service Request procedure as specified in subclause 5.3.4.3 of 3GPP TS 23.401 [6] and in subclause 6.12.1A of 3GPP TS 23.060 [7] with the following deviations: 
After the MME/S4-SGSN receives NAS message Service Request and performs the possible security procedure, the MME/S4-SGSN shall start SGW relocation procedures by sending Create Session Request to a selected SGW. The selection of SGW is performed as specified in subclause 4.3.8.2 of 3GPP TS 23.401 [6].  The selected SGW shall then send Modify Bearer Request to PGW to update SGW S5/S8 U-F-TEID and other parameters as for a SGW relocation procedure as specified in subclause 7.2.7 of 3GPP TS29.274 [3]. After the SGW relocation procedure is done, the MME/S4-SGSN continues with Service Request procedure.

6.3.2.2

Evaluation
6.3.2.2.1

Pros

The terminating services can be delivered to the idle UEs: The PGW triggered paging request upon receiving downlink data at the SGW restart or failure makes sure the terminating services can be delivered to the idle UEs.
NOTE 8:
For ensuring the delivery of downlink data, it is implementation dependant option for the PGW to buffer the downlink data. Additionally, the application functions e.g. P-CSCF for IMS, can take care of the retransmission of the data packets.
Avoid potential signalling overload in the network due to SGW failure: This solution which based on the received downlink traffic can spread signalling traffic for restoration of EPS Service over the time. The MME/S4-SGSNs which are associated the failed SGW can make use of the Service Request, which is the result of paging request triggered by PGW, to perform SGW relocation. For those Idle UEs, e.g. without performing service request, TAU/RAU, the SGW relocation procedure could be performed until next Periodic TAU/RAU.   
6.3.2.2.2

Cons
This subclause lists the cons of solution 2 by PGW initiated paging request at receiving downlink data/signaling as following:
Extra Signalling introduced in the network when SGW failed: Extra signalling over S4/S11 interface when the SGW forwards paging request without MME/S4-SGSN identifier from PGW as local configuration is used, where the coordination of configuration between MME/S4-SGSN, SGW and PGW is needed.
PMIP Impact: a new PMIP Paging Request message need be defined to carry the IMSI and MME/S4-SGSN identifier.
* * * Next Change * * * *

7.3.1
Comparison of proposed solutions for SGW failure

Table 7.3.1-1 comparison of each solution proposed in subclause 6.3 
	
	Solution 1 : MME/S4-SGSN re-establishing resources with a new SGW or to the old SGW after its recovery
	Solution 2 : PGW initiated paging request at receiving downlink data/signalling

	Background
	The MME/S4-SGSN selects a new SGW or a recovered SGW for the Idle UEs.

The MME/S4-SGSN should prioritize the SGW relocation for those UEs that are engaged in a Service Request or other mobility procedures
	Downlink data/signalling triggers the MME/S4-SGSN to page the UE. When the MME/S4-SGSN initiates the NAS message, the MME/S4-SGSN will select a new SGW or the recovered SGW.

	EPC nodes impacted
	MME/S4-SGSN, PGW
	MME/S4-SGSN, SGW, PGW

	Existing EPC procedure impacted
	Context Response message in the inter SGSN/MME TAU/RAU procedure may be impacted

Service Request procedure may be impacted 

Inter  SGSN/MME handover procedure may be impacted
	Same impact may be applied with solution 1

	Existing EPC procedure dependency
	None
	None

	Existing EPC signalling impacted
	None
	None

	new EPC signalling required
	None
	Paging Request is sent from PGW to SGW.

DDN message including IMSI with TEID 0 is sent on the S4/S11 interface.

	Additional EPC resources required
	The MME/S4-SGSN and PGW maintain the bearers and MM context  after detection of SGW restart;

MME/S4-SGSN stores the PGW’s capability per PDN or per-UE
	The MME/S4-SGSN and PGW maintain the bearers and MM context  after detection of SGW restart;

MME/S4-SGSN stores the PGW’s capability per PDN or per-UE;

The PGW selects a SGW based on the local configuration or DNS procedure.

PGW may buffer the DL packets

The PGW should avoid repeating the paging requests to SGW shortly after sending the paging request and receives additional DL packets.

	RAN resources impacts
	None
	None

	Impacts on EPC services after SGW restart/failure 
	The DL packets may be dropped if the PDN connection has not recovered. 
	None

	Roaming impacts
	The MME/S4-SGSN needs to know whether the PGW in the HPLMN supports the capability to maintain the old PDN connection after SGW failure or restarts, vice versa;
	The MME/S4-SGSN needs to know whether the PGW in the HPLMN supports the capability to maintain the old PDN connection after SGW failure or restarts, vice versa;

	PMIP Impacted if PMIP based S5/S8 interface is used
	None
	 A PMIP Paging Request need be defined

	Other merits
	None
	None

	Other drawbacks
	The MME/S4-SGSN may overload if there are too many UE impacted
	The PGW may need some method to select alternative SGW if the SGW fails without restart.


* * * End of Changes * * * *

