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1. Introduction

The UE requested bearer resource modification procedure allows the UE to request a modification of bearer resources (including release of resources) for a particular traffic flow aggregate. The UE can request or modify an EPS quality of service (QCI and optionally also GBR).

The SA2 working group has updated the UE requested bearer resource modification procedure requirements included in 3GPP TS 23.401 [1], and therefore this requires study and updates of the stage 3 protocol details including in the CT1 specification in 3GPP TS 24.301 [2].

This contribution analyses the latest stage 2 agreements on the UE requested bearer resource modification procedure together with current stage 3 protocol details, later discusses and proposes the way forward in order to complete the procedure.

2. Analysis: Stage 2 requirements and procedure in 3GPP TS 24.301
The latest version of the 3GPP TS 23.401 [1] includes new agreements on the UE requested bearer resource modification procedure. The changes with regards to CT1 protocol impact are the followings:
1.
The UE sends a Request Bearer Resource Modification (LBI, PTI, QoS, TAD, Protocol Configuration Options) message to the MME. If the UE was in ECM-IDLE mode, this NAS message is preceded by the Service Request procedure.


The TAD indicates one requested operation (add, modify, delete). In case traffic flows are added, the TAD includes the packet filter(s) (consisting of a packet filter identifier and the packet filter information) to be added. The UE also sends the QCI requested and GBR, if any, for the added traffic flows. The TAD is released when the procedure is completed.

When requesting for a modification of GBR (i.e. decrease or increase), the TAD shall include packet filter identifier(s) for which the GBR change request applies to. The UE includes the GBR requirement of the EPS Bearer. The TAD is released when the procedure is completed.

When requesting for a modification of a packet filter (e.g. change of port number), the TAD shall include packet filter identifier for which the change request applies to together with the changed packet filter information.


If the UE requests for deletion of traffic flows, the TAD includes the packet filter identifier(s) to be deleted. If the packet filters to be deleted were mapped to a GBR Bearer, the UE includes the new GBR requirement of the EPS Bearer.


The UE sends the Linked Bearer Id (LBI) to indicate to which PDN the additional bearer resource is linked to. The Procedure Transaction Id is dynamically allocated by the UE for UE requested bearer resource modification. The UE should ensure as far as possible that previously used PTI values are not immediately reused. The PTI is released when the procedure is completed. Protocol Configuration Options may be used to transfer application level parameters between the UE and the PDN GW (see TS 23.228 [52]), and are sent transparently through the MME and the Serving GW.

Quote of the section 5.4.5 of 3GPP TS 23.401 [1]

From the stage 2 requirements above it is clear that the traffic flow aggregate (TAD) sent by the UE indicates only one operation which can be add, modify or delete traffic flows. For the case of modification or deletion the EPS bearer identity parameter would need to be provided by the UE since it is used like reference for the network to understand to which EPS bearer context the requested TAD applies to (see underlined text above).
The sending of the linked bearer identity (LBI) is needed for the case of addition of traffic flows. Note that the sending of the LBI seems necessary for the network in order to know to which PDN the additional bearer resource is linked to.

However, it can be questioned whether there is a need of always sending the LBI for the modification and deletion operations, when the EPS bearer identity would be anyhow be included. 
· At present, 3GPP TS 24.301 [2] does not consider the sending of an assigned EPS bearer identity in the BEARER RESOURCE MODIFICATION REQUEST message. The linked bearer identity is always provided though.
When considering the different operations to be requested by the UE, the following information is provided depending on the sort of operation:

· Addition of traffic flows requires the sending of packet filter(s) (identifier and associated information) to be added as well as QCI and possibly GBR for the added traffic flows.
· Modification of traffic flows includes packet filter(s) (identifier and associated information) that either is(are) requested to be modified or to which a GBR change applies to (and the new GBR of the EPS bearer).
· Deletion of traffic flows involves the sending of packet filter identifier(s) by the UE, and when the packet filter(s) was mapped to a particular GBR bearer, also the new GBR of the EPS bearer.
· The procedure description in 3GPP TS 24.301 [2] needs to be updated.

There are additional requirements that need to be considered for the case of the UE requested bearer resource modification procedure where packet filters are used.
One of those requirements is the following:

“The packet filters signaled in the NAS procedures are associated with a unique packet filter identifier on per-PDN connection basis” (see 3GPP TS 23.401 [1], section 4.7.2.1). 
Note that packet filters associated to a particular EPS bearer context are part of the traffic flow template (TFT) and the traffic flow aggregate (TAD). 
The requirement of use of unique packet filter identifier per PDN connection was agreed by SA2 some time ago because of the following reasons:
1. The network may change the requested packet filter content or even split (distribute) the requested packet filter into different packet filters (more than one), and therefore it was thought that having unique packet filter identifier per PDN connection would ease the UE implementation, since there would not be a need of checking the packet filter content.
2. Also, initially modification and deletion of existing traffic flows were not done by referring to the EPS bearer context, i.e., in such a case a unique filter identifier per PDN connection would ease the network to know which traffic flows referred to.
However, regarding the reason 1 above it is important to note that SA2 has, recently, reached the agreement (CR268 to 3GPP TS 23.203 [3]) that for the case of handover from one access-system to another the service data flow filters (packet filters) provided by the Policy Control and Resource Function (PCRF), are not modified by the access-system when forwarding to the UE. This implies that since the UE needs to determine the QoS provided in the target access to the pre-existing IP flows (packet filters) in the source access, then the UE would perform IP filter matching between IP flow filter (packet filter) and those provided by the target access during QoS resource activation. Therefore, only looking to the packet filter identifier does not help!
All in all, the UE would need to perform packet filter content (IP filter) matching for the case of handover, and the question is whether the UE would also need to do packet filter content matching for the case of the UE requested bearer resource modification procedure anyhow.

During the UE requested bearer resource modification procedure the UE just asks for resources (e.g., because of an application), and then the network can provide a new EPS bearer context or a modification of an existing one. The only way of knowing for sure whether a modification procedure actually adds the IP flow requested by the UE to an existing EPS bearer context is to looking into the packet filter content and performing matching.
In addition, regarding the reason 2 above, considering the modification and deletion operations of traffic flows, the latest stage 2 agreements imply that the UE includes the identity of an active EPS bearer context and make use of the TFT packet filter identifiers of this existing EPS bearer. By that, there is no real need for the network to get unique packet filter identifier per PDN connection. Finally, if the packet filter identifiers are not unique, then there might not be either a need of changes to the traffic flow template (see 3GPP TS 24.008 [4]) because of need of increasing the maximum number of possible packet filters per PDN connection.

· Then, is the use of unique packet identifier per PDN connection concept actually needed?

3. Conclusion

This discussion paper shows that the specification of the UE requested bearer resource modification procedure needs to be updated in order to be aligned with the latest agreements reached in SA2. 

However, a small update of the stage 2 details of the procedure is needed in order to explicitly indicate that the EPS bearer context identity is a necessary parameter of the message sent by the UE.
Additionally, the analysis of the latest stage 2 requirements reveals that the use of unique packet filter identifier per PDN connection can be questioned in light of recent agreement in SA2 as well as the need for the UE to looking into the packet filter content and perform IP flow matching in order to be sure whether a modification procedure adds the IP flow requested by the UE to an existing EPS bearer context. Therefore, it is finally proposed to liaise SA2 questioning whether the use of unique packet filter identifier per PDN connection is actually needed.
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