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1. Problem identification
CT4 has specified an optional Partial Reset feature in 3GPP TS 23.007 (stage 2) and 3GPP TS 29.275 (stage 3). Current way of specifying this optional feature however is not quite consistent, because it imposes requirements also on the network elements that do not support the feature. For instance, GTPv2 spec reads:

· Delete PDN Connection Set Request message sent by MME shall be forwarded by the SGW to PGW. The message sent by the PGW shall be forwarded by SGW to MME.
That is, SGW that does not support the feature has to forward this feature-specific message to PGW or MME. Same applies to FQ-CSID IEs that are received by SGW in other messages. These do not comply with the agreed requirement that the feature shall be optional.
1.1. Problem #1: Infringement of architectural requirements
Recently, CT4 identified a use case, which makes Partial Reset feature quite problematic for the whole network. For this scenario, assume that all the network elements support partial failure handling. If UE mobility triggers MME relocation without SGW change, 3GPP TS 23.401 requires that PGW shall not be updated. It is a fundamental stage 2 requirement that UE mobility shall be hidden from PGW. In the above case however, if PGW is not updated, then the following severe problem takes place:

· Let's assume, MME-1 informs PGW to assign FQ-CSID=1 for PDN connections PC-1 and PC-2 corresponding to UE-1 and UE-2 respectively.

· UE-1 moves to MME-2 (i.e., MME relocation without SGW relocation). MME-2 sends Modify Bearer Request to SGW in which it includes the optional FQ-CSID=2 for UE-1’s PDN Connection PC-1. 
· SGW has no means to update PGW on this matter. In other words, MME change is not informed to the PGW; indeed, a PGW is unaware of MME in the first place. 
· At some point, due to a partial failure, MME-1 sends Delete PDN Connection Set Request message to SGW requesting deletion of all context associated with FW-CSID=1. SGW forwards the message to PGW.

· PGW cannot know that UE-1 has moved away from MME-1 and deletes also healthy context for UE-1.

 1.2 Problem #2: Mixed-mode deployment
The current specification 23.007 and 29.274 does not scope the problem clearly. Specifically, mixed-mode deployments in which some nodes within a PLMN support the feature whereas others don’t are allowed. In the example above, MME-1 may support the feature whereas MME-2 may not. Similarly, SGW may not support the feature, yet it is required to forward the Delete PDN Connection Set Request/Response messages as well as any message containing the FQ-CSID IE. This leads to complicated requirements on nodes which do not support the feature but are required to process the messages and IEs and anyway. More importantly, such a mixed-mode deployment leads to unpredictable behaviour without additional protocol extensions that serve to complicate the GTPv2-C protocol and the overall system. 

1.3. Problem #3: Excessive signalling during the roaming
CT4 has identified also another problem with the feature:

· Let's say, HPLMN operator does not wish to deploy the feature.
· A customer roams to a VPLMN that deploys the feature.

· VPLMN SGW keeps sending messages containing the FQ-CSID to HPLMN PGW, which is a useless waste of bandwidth.

· As long as Problem #2 needs to be solved, HPLM PGW will be receiving updates on UE mobility form VPLMN SGW.
Problem #3 will be becoming even more severe during the national roaming, which is much more frequent, than the international one.
2. Possible solutions
The above problems may be solved in two different ways:
1. Making the feature fully optional and ensuring that during the roaming a HPLM won't suffer from unwanted excessive signalling.

2. Removing the feature from Rel-8 altogether.

If the feature is made fully optional, the following solution may be considered:

· Operator that wishes to deploy the feature shall order the feature support for all EPC nodes (MME, SGW and PGW) in the own network. That is, if they have even one EPC nodes that does not support the feature, then the operator shall be aware that the system will malfunction. Furthermore, the operators shall also be aware that MME relocation needs to be propagated to the PGW upon every UE handover; indeed, every per-PDN message (Modify Bearer Request) on S11 needs to be sent on S5/S8 interface to the PGW. 
· When a PLMN does support the optional feature, in order to eliminate unwanted signalling for roaming cases, SGW shall not send any feature related messages or IEs to PGW that does not indicate the feature support. This can be accomplished by a new requirement, that if PGW does not return FQ-CSID to SGW, this shall be an instruction to the SGW not to send or forward to PGW anything that is feature specific. 
3. Proposal
It is proposed to discuss the above solution alternatives and resolve the problem. First choice would be to go for making the feature fully optional as this is specified in the attached first set of CRs (CR0060-TS23.007, CR0341-TS29.274). 
If CT4 would fail to agree on the attached first set of CRs (CR0060-TS23.007, CR0341-TS29.274) that makes the feature fully optional, then CT4 should completely remove the feature as specified in another set of the attached CRs (CR0055-TS23.007, CR0333-TS29.274). The reason is that CT4 cannot leave intact Rel-8 feature that either will be creating severe problems in EPS networks globally, or it will infringe fundamental stage 2 requirements on hiding UE mobility from PGW function.
