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Abstract of the contribution: In this paper, we discuss the potential problems caused by interaction between UE-initiated resource request and network-initiated QoS setup. To avoid these problems, we propose a clear guideline on when these two different resource allocation mechanism can be used and for what application.
1. Discussion

1.1 Problem description

The current EPC/PCC architecture allows both UE-initiated resource request and network (PCRF) initiated resource request; both may result in dedicated bearer setup between the UE and the PGW/SGW. 

The diagram in Figure 1 shows the procedures involved in these two cases for the S5-PMIP case (note the same issue exists irrespective of the S5 flavour). 

Step 3a~7a are the procedures used for network initiated resource allocation while step 3b~8b are the procedures used for UE-initiated resource allocation.
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Figure 1 Dedicated resource allocation procedures

Even though it is clear from the above procedures how UE-initiated resource allocation and Network-initiated resource allocation operate separately, the current spec does not provide clear guidance on how these two procedures interact for a single application.

One question to be answered is whether one application can mix the usage of UE-initiated resource allocation and network-initiated resource allocation. This question arises obviously from the fact that UE may roam across various network that may support only one resource allocation method.

We show here that issues might arise from mixed usage of resource allocation procedures within one application. For example, there can be multiple race conditions if the 3a~7a procedures are started in parallel with 3b~8b procedures:

- Step 3a/4a and 5a may cross with step 4b

- Step 6a may cross with step 3b


1.2 Proposal
Similar conditions can happen at the PGW if the PGW is the one performing bearer binding and resource allocation functions. One potential solution is to enhance the PCRF, PGW, SGW, and the UE procedures so that the race conditions can be handled gracefully. However, even with this added complexity on all nodes, the uncoordinated efforts to set up QoS from both the UE and the network will result in redundant signalling exchanges all the time. 

In order to avoid the redundant signalling exchanges and race conditions, we propose that some principles are established so that each application knows when to use either UE-init or NW-init resource allocation. 

There will therefore be two types of applications: 

Type 1 applications which only use UE-init resource allocation: Type 1 application may be operator controlled or not operator controlled. 

Type 2 applications which use NW-init resource allocation as a preferred allocation method: Type 2 applications are operator controlled applications. They also need to support UE-init resource allocation for roaming purposes but the UE understands that NW-init resource allocation is the preferred method. For Type 2 applications, the H-PCRF is configured with the information about the applications and understands that NW-init resource allocation is used if supported by the access network. In all other cases, UE-init resource allocation is used. 

2. Recommendation

SA2 is asked to discuss and agree on the principles outlined in Section 1.2 above. The companion CR S2-084974 proposes the changes needed for TS23.203.
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