SA WG2 Temporary Document

Page 1

SA WG2 Meeting #116bis 
S2-164982
29 August – 2 September 2016, Sanya, P.R. China                   (revision of S2-164375)
Source:
Nokia, Alcatel-Lucent Shanghai Bell
Title:
Requirements for mixed FTEID allocation support
Document for:
Approval
Agenda Item:
6.8
Work Item / Release:
CUPS / Rel-14
Abstract of the contribution: This P-CR discusses the various scenarios with both FTEID support in CP and in UP in the same network, and what requirements are needed for that coexistence. 
Discussion
Per 3GPP TR 23.714 conclusions, it was agreed that: 

· standards will support both solutions for F-TEIDu allocation, in the UP function and in the CP function, and which solution is used is determined by network configuration; 
· the user plane restoration procedure should be based on the solution 3 (when detecting a restart or failure of the UP, the CP restores the UP session providing the earlier assigned F-TEIDu), but the final decision is left to CT4.

Determining the solution for F-TEID allocation in UP or in CP by network configuration is too vague and following questions need to be resolved: 
1. Is it required to use the same solution between meshed CP and UP entities or is it possible to have a mix of both solutions (i.e. F-TEIDu allocation in the UP and F-TEIDu allocation in the UP)?

It is not possible to use both F-TEIDu allocation solutions for a given UP entity, as this would require coordination between the UP and CP functions for the allocation of the F-TEIDus. So the same F-TEIDu allocation solution shall be used by all the CP functions controlling a particular UP function. 

It would be technically possible for a given CP entity to use different F-TEIDu allocation solutions for different UP entities, however there is no benefit in doing so and this would complexify implementations. It is proposed to disregarded this option.

As a result, it is proposed that all the meshed CP and UP entities shall use the same F-TEIDu allocation solution. Use of different F-TEIDu allocation solution is not precluded in a PLMN, but between separate sets of CP and UP entities (e.g. in different SGW Service Areas).

2. Should the network configuration be done at the CP or UP?

There will be far less CP entities than UP entities, thus configuring the solution to use in CP entities cause less operational overhead.
Assuming that all the meshed CP and UP entities use the same F-TEID allocation solution, it is proposed to configure at the CP function whether to assign the F-TEID in the CP or in the UP, when both solutions are supported. 
F-TEIDu allocation in the UP may be configured only if all the meshed CP and UP entities support F-TEIDu allocation in the UP. 
3. How to ensure open interoperability between UP and CP functions?

CP and UP functions need to support at least one common F-TEIDu allocation solution to interoperate. 

It is practically not possible nor advantageous for operators and vendors to define both solutions as optional, as this would prevent interoperability between CP and UP functions implementing different solutions, and in practice, this would require all vendors to implement both solutions. 

The UP function is expected to be a simple forwarding device. F-TEIDu allocation in the CP allows for simpler and less-3GPP specific UP function. Furthermore, as recognized at CT4, there are FFS issues for restoration of the UP session when the F-TEID is allocated by the UP, as shown below. Thus it is proposed to mandate the support of F-TEIDu allocation in the CP and define the support of F-TEIDu allocation in the UP as optional (decision might be different for 5G). 

4.  For the restoration of the UP session, CT4 is still discussing the topic but there are FFS issues in CT4 when the F-TEID is done by the UP. A short summary is presented below.
When detecting a restart or failure of the UP function, the CP function re-establishes the UP by providing the F-TEIDus previously assigned to the session. 

Specific UP impacts to support UP session restoration are:

i.
With F-TEIDu allocation / release in the UP function: 
· The UP function re-assigns the F-TEIDu requested by the CP function instead of choosing itself the F-TEIDu to assign to the session. 

· Conflict of F-TEIDu allocation exists e.g. when one or multiple CP functions are simultaneously requesting the establishment of new sessions and the restoration of some existing sessions. How to avoid this conflict is FFS.

ii.
With F-TEIDu allocation / release in the CP function: 
· There is no impact since the UP session restoration appears as a regular UP session establishment.
Conclusion
It is proposed that: 
1. The same F-TEIDu allocation solution shall be used by all the CP functions controlling a particular UP function.

2. The same F-TEIDu allocation solution shall be used by all the UP functions controlled by a particular CP function. 

3. CP entities are configured with the solution to use (F-TEIDu allocation in CP or F-TEIDu allocation in UP), when both solutions are supported.
4. The support of F-TEIDu allocation in CP is mandatory, and the support of F-TEIDu allocation in UP is optional (the decision might be different for 5G).
Proposal

The following changes to TS 23.214 are proposed. 

FIRST CHANGE
5.2
GTP-U IP address and TEID allocation

5.2.1
General

Allocation and release of F-TEIDu is performed by SGW and PGW when a bearer needs to be established or released. If functional split into SGW-C/PGW-C and SGW-U/PGW-U is supported, F-TEIDu allocation and release can either be done in the CP function or in the UP function, as described in clauses 5.2.2 and 5.2.3 below. 
Whether F-TEIDu allocation/release is performed by CP function or UP function is determined by network configuration of the CP functions.  When both F-TEIDu allocation in CP and F-TEIDu allocation in UP coexist in the same network, 
· the same F-TEIDu allocation option shall be used by all the UP functions controlled by a particular CP function;

· the same F-TEIDu allocation option shall be used by all the CP functions controlling a particular UP function.
NOTE: 
Since this functionality is optional in both user plane and control plan, deployments need to ensure that F-TEID allocation is supported by the CP function, the UP function or both, which is beyond the scope of 3GPP.
5.2.2 
F-TEIDu allocation / release in the CP function

If the network is configured to perform allocation/release of F-TEIDu in the SGW-C, the SGW-C shall manage the SGW F-TEIDu space, including ensuring that the allocated F-TEIDu(s) are unique as described in TS 29.060 [6]. The SGW-C shall allocate F-TEIDu(s) for the applicable SGW-U reference points when a bearer is activated and release the F-TEIDu(s) when a bearer is deactivated. In case of bearer activation, the SGW-C shall provide the allocated F-TEIDu(s) to SGW-U. The SGW-C shall also provide the F-TEIDu(s) to other network entities as described in TS 23.401 [2] in order to complete the bearer establishment. In case of bearer deactivation, the SGW-C shall notify the SGW-U about the release of the F-TEIDu(s). 

If network is configured to perform allocation/release of F-TEIDu in the PGW-C, the PGW-C shall manage the PGW F-TEIDu space, including ensuring that the allocated F-TEIDu(s) are unique as described in TS 29.060 [6]. The PGW-C shall allocate F-TEIDu(s) for the applicable PGW-U reference points when a bearer is activated and release the F-TEIDu(s) when a bearer is deactivated. In case of bearer activation, the PGW-C shall provide the allocated F-TEIDu(s) to PGW-U. The PGW-C shall also provide the F-TEIDu(s) to other network entities as described in TS 23.401 [2] and TS 23.402 [4] in order to complete the bearer establishment. In case of bearer deactivation, the PGW-C shall notify the PGW-U about the release of the F-TEIDu(s). 

5.2.3 
F-TEIDu allocation / release in the UP function

If the network is configured to perform allocation/release of F-TEIDu in the SGW-U, the SGW-U shall manage the SGW F-TEIDu space, including ensuring that the allocated F-TEIDu(s) are unique as described in TS 29.060 [6]. In case of bearer activation, the SGW-C shall request SGW-U to allocate F-TEIDu(s) for the applicable SGW-U reference points and provide them to the SGW-C. The SGW-C shall provide the F-TEIDu(s) to other network entities as described in TS 23.401 [2] in order to complete the bearer establishment. In case of bearer deactivation, the SGW-C shall request SGW-U to release F-TEIDu(s) for the bearer. 

If the network is configured to perform allocation/release of F-TEIDu in the PGW-U, the PGW-U shall manage the PGW F-TEIDu space, including ensuring that the allocated F-TEIDu(s) are unique as described in TS 29.060 [6]. In case of bearer activation, the PGW-C shall request PGW-U to allocate F-TEIDu(s) for the applicable PGW-U reference points and provide them to the PGW-C. The PGW-C shall provide the F-TEIDu(s) to other network entities as described in TS 23.401 [2] and TS 23.402 [4] in order to complete the bearer establishment. In case of bearer deactivation, the PGW-C shall request PGW-U to release F-TEIDu(s) for the bearer. 

END OF CHANGES
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