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*******
* * * First Change * * * *
[bookmark: _Toc19630355][bookmark: _Toc27226559][bookmark: _Toc36115736][bookmark: _Toc57881817]16X	Restoration of data in the combined S/PGW
16X.1	General
A combined S/PGW may provide separate SGW and PGW services to other network elements. Therefore, a logical SGW function in a combined S/PGW may provide services to another PGW, while a logical PGW function in the same combined S/PGW may provide services to another SGW/ePDG/TWAN functions. Restoration of data for the logical SGW and logical PGW functions in the combined S/PGW are specified in clause 16 and in clause 17, respectively.
This clause specifies the restoration of data only in a combined S/PGW, i.e. when the GTP peers are across S1-U, S4, S11 and S12 interfaces.
A combined S/PGW however may support CUPS and therefore can be split into S/PGW-C and S/PGW-U entities. In such scenario, combined Sxa/Sxb interface is used (see clause 4.4.2 in 3GPP TS 23.214 [42]).
[bookmark: _Toc19630356][bookmark: _Toc27226560][bookmark: _Toc36115737][bookmark: _Toc57881818]16X.2	Restart of the S/PGW
[bookmark: _Toc19630357][bookmark: _Toc27226561][bookmark: _Toc36115738][bookmark: _Toc57881819]16X.2.1	S/PGW Failure
See clause 16.1.0. In addition to provisions in clause 16.1.0, once a peer GTP entity detects the S/PGW failure, the peer shall select another SGW and PGW for new PDN connection establishments.
Editor's note: clause 27.2.2.2 (MME/S4-SGSN procedure for Restoration of PDN connections after an SGW failure) specifies that the MME may select another SGW, but for the combined S/PGW the MME needs to select new SGW and new PGW. They may be combined or separate entities. Major point is, the MME needs to request the UE to re-establish the PDN connection. It is FFS to describe in detail this matter.
[bookmark: _Toc19630358][bookmark: _Toc27226562][bookmark: _Toc36115739][bookmark: _Toc57881820]16X.2.2	Restoration Procedures
See clause 16.1.1 (ignore PMIPv6 related statement).
[bookmark: _Toc19630359][bookmark: _Toc27226563][bookmark: _Toc36115740][bookmark: _Toc57881821]16X.3	Restart of the S/PGW-C
[bookmark: _Toc19630360][bookmark: _Toc27226564][bookmark: _Toc36115741][bookmark: _Toc57881822]16X.3.1	S/PGW-C failure
[bookmark: _Toc19630361][bookmark: _Toc27226565][bookmark: _Toc36115742][bookmark: _Toc57881823]See clause 16.1a.1 (ignore PGW related statement).
16X.3.2	Restoration procedure
See 16.1a.2 (ignore PMIPv6 related statement).
[bookmark: _Toc19630362][bookmark: _Toc27226566][bookmark: _Toc36115743][bookmark: _Toc57881824]16X.4	Restart of the S/PGW-U
[bookmark: _Toc19630363][bookmark: _Toc27226567][bookmark: _Toc36115744][bookmark: _Toc57881825]16X.4.1	S/PGW-U failure
See 16.1b.1.
[bookmark: _Toc19630364][bookmark: _Toc27226568][bookmark: _Toc36115745][bookmark: _Toc57881826]16X.4.2	Restoration procedure
[bookmark: _Toc19630365][bookmark: _Toc27226569][bookmark: _Toc36115746][bookmark: _Toc57881827]See 16.1b.2 (ignore PMIPv6 related statement).
16X.5	Restart of a peer node
[bookmark: _Toc19630366][bookmark: _Toc27226570][bookmark: _Toc36115747][bookmark: _Toc57881828]16X.5.1	MME/S4-SGSN Failure
See 16.1A.1.
[bookmark: _Toc19630389][bookmark: _Toc27226593][bookmark: _Toc36115770][bookmark: _Toc57881851]16X.5.2	PCRF Failure
See clause 17.1A.2.
[bookmark: _Toc19630369][bookmark: _Toc27226573][bookmark: _Toc36115750][bookmark: _Toc57881831]16X.5.3	S/PGW-C Failure
See clause 16.1A.3 and 17.1A.3.
[bookmark: _Toc19630370][bookmark: _Toc27226574][bookmark: _Toc36115751][bookmark: _Toc57881832]16X.5.4	S/PGW-U Failure
See clause 16.1A.4 and 17.1A.4.
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