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Introduction

As part of the definition of the procedures for the evolved packet system, 3GPP TSG SAWG2 has defined an attach procedure for the case where dedicated bearers are set up at the time when the initial default bearer is established. This paper discusses this procedure with the aim to identify potential stage 3 issues that need to be resolved.
Discussion

The attach procedure for the case when dedicated bearers need to be established in addition to the default bearer at attach time is defined in Annex F of 3G TS 23.401 “Dedicated bearer activation in combination with the default bearer activation at Attach and UE requested PDN connectivity procedures”.
This is reported here for reference:

===================================================================================

Annex F (normative):
Dedicated bearer activation in combination with the default bearer activation at Attach and UE requested PDN connectivity procedures

It shall be possible for the PDN GW to initiate the activation of dedicated bearers (as specified in clause 5.4.1) as part of the attach procedure (as specified in clause 5.3.2.1) or as part of the UE requested PDN connectivity procedure (as specified in clause 5.10.2) over EUTRAN. However, the result of the dedicated bearer activation procedure shall be logically separate from the Attach procedure, meaning that the result of the Attach procedure is not dependent on whether the Dedicated bearer activation procedure succeeds or not. On the other hand, the dedicated bearer activation may only be regarded as successful if the Attach procedure completes successfully.

The messages of the Dedicated bearer activation can be sent together with the messages of the Attach procedure or of the UE requested PDN connectivity procedure (i.e. Attach accept or PDN Connectivity Accept), as shown in the Figure and explanation below.

Editor's note:
It is considered a stage 3 question whether the Create Default Bearer Response message is piggybacked with the Create Dedicated Bearer Request on S5/S8 and S11, or alternatively other ways are used to tie those messages together such that the MME can recognize that a Create Default Bearer Response message is combined with a Create Dedicated Bearer Request message. However, it is necessary to ensure that the UE sees that the Dedicated Bearers are established at Attach in order to prevent the UE requesting establishment of the (the same) dedicated resources immediately following the Attach Accept message.

On the S1 and Uu interfaces the messages for the default bearer activation at Attach and UE requested PDN connectivity procedures and for the Dedicated Bearer Activation procedure are combined into a single message. If the MME has sent an Attach Accept message towards the eNodeB, and then the MME receives a Create Dedicated Bearer Request before the MME receives the Attach Complete message, the MME shall wait for the Attach procedure to complete before the MME continues with Dedicated Bearer Activation procedure.

It shall be possible that multiple dedicated bearers can simultaneously be activated in the signalling flow shown below.
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Figure F.1: Dedicated bearer activation in combination with the default bearer activation at attach or UE requested PDN connectivity

NOTE 1:
Parameters related to dedicated bearer activation are written in italics.

Figure F.1 describes the activation of dedicated bearer(s) in combination with the default bearer activation either as part of the Attach procedure (with specific steps 1a, 7a, 10a) or as part of the UE requested PDN connectivity procedure (with specific steps 1b, 7b, 10b). The following steps below require special attention:

5.
(On the P-GW-S-GW interface) Create Default Bearer Response message of the Attach procedure or UE‑requested PDN connectivity procedure is combined with Create Dedicated Bearer Request message of the Dedicated Bearer Activation Procedure

6.
(On the S-GW-MME interface) Create Default Bearer Response message of the Attach procedure or UE‑requested PDN connectivity procedure is combined with the Create Dedicated Bearer Request message of the Dedicated Bearer Activation Procedure

7a.
In case of Attach procedure: If the MME receives a Create Default Bearer Response message combined with a Create Dedicated Bearer Request message, the MME shall send the S1-AP Initial Context Setup Request message to the eNodeB, including the NAS parts for both the Attach Accept message of the Attach procedure and the Bearer Setup Request of the Bearer Activation Procedure.

NOTE 2:
The MME shall not send a Bearer Setup Request message of a new Dedicated Bearer Activation procedure to the eNodeB before sending the Attach Accept message of the Attach procedure to the eNodeB. If the MME has already sent the Attach Accept message of the Attach procedure to the eNodeB, the MME shall wait for the Attach Complete message to arrive before sending a separate Bearer Setup Request of a Dedicated Bearer Activation procedure.

7b.
In case of UE requested PDN connectivity procedure: If the MME receives a Create Default Bearer Response message combined with a Create Dedicated Bearer Request message, the MME shall send the S1-AP Bearer Setup Request message to the eNodeB, including the NAS parts for both the PDN Connectivity Accept message and the Bearer Setup Request of the Bearer Activation Procedure.

8-9.
The radio bearer establishment of the default and dedicated bearer(s) is performed in the same RRC message.

10a.

In case of Attach procedure: The eNodeB sends the S1-AP Initial Context Setup Response message to the MME, which contains the NAS parts for both the Attach Complete message of the Attach procedure and the Bearer Setup Response of the Dedicated Bearer Activation Procedure.

10b.
In case of UE requested PDN connectivity procedure: The eNodeB sends the S1-AP Bearer Setup Response message to the MME, which contains the NAS parts for the Bearer Setup Response of the Dedicated Bearer Activation Procedure.

11.
The Update Bearer Request message of the Attach procedure or UE requested PDN connectivity procedure is combined with the Create Dedicated Bearer Response message of the Dedicated Bearer Activation Procedure. After that, the Serving GW continues with sending a Create Dedicated Bearer Response message to the PDN GW.

It should be noted that at step 5, the Create default bearer response and the Create Dedicated Bearer Request are sent as a “combined” GTP message. In our view this is not covered by current GTP specifications and needs addressing. In particular, these issues need to be resolved:

· How to piggyback one or more GTP request messages onto a GTP response message. There is no provision for this in GTPv2 at the moment. We assume this is not a minor task that will take up significant meeting time in rel-8.
· It should be noted that between steps 11 and 12 there is this unnumbered message shown (create dedicated bearer response(s)). It is assumed these responses are not piggybacked. This means each will have its own sequence number but it is difficult to determine which sequence number to pick as there was no standalone GTP request for them carrying a GTP sequence number to be used in the associated response. This has a serious impact on the mechanism for the reliable transmission of GTP messages.
· Even assuming we found a mechanism to piggyback, the responses are sent ungrouped so we need a way to correlate the carried GTP requests to the standalone responses in order to verify which request was successful, which one was not successful and which response message was lost. This means keeping quite a bit of state data that would be unnecessary if messages were to be sent separately.
· what happens if the message in step 12 is lost: we assume that step 11 will be repeated and therefore we need to keep the state in the receiving end of message 11 (the SGW) that the “unnumbered message” between step 11 and step 12 was already sent, to not create more bearers than necessary or trigger race conditions at the P-GW.

These are just examples of issues that are introduced by this way of handling the attach procedure. We may identify more if we analyze the procedure in more detail. The apparent benefit is to avoid waiting for step 10b to complete before the dedicated bearer set up requests were sent over the S1 interface to the E-NodeB. We believe this is not a significant benefit enough to justify this additional complexity. A more straightforward approach would be to send the GTP messages separately, as usual.
Conclusion

Based on the analysis provided above, we would recommend CT4, also in view of the tight timeline, that we should not re-engineer GTPv2 to accommodate this minor optimization and proposes to SA2, in view of this conclusion, to change the flows documented in Annex F according to the principle that GTP messages are not piggybacked (or sent as an atomic transaction).
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