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Introduction

So far the discussion on c-plane latency centers on access to radio resources and to some extent on PS bearer setup. A deeper look on application level c-plane latency, especially IMS c-plane latency, might be interesting to provide for example VoIMS session setup delays comparable to the CS call setup.

Discussion
The session setup for IMS in the legacy system consists of up to three main phases in case of QoS preconditions. Firstly, the initial negotiation of the session parameters (i.e. the media components, codecs a.s.o) takes place. This is followed by the resource reservation phase (i.e. PS session management). After the successful allocation of resources the IMS session setup is completed. Without the usage of QoS preconditions the resource reservation phase is skipped as the PS session management may run in parallel to the IMS session setup or has already been finalized.

During the resource reservation phase  the bearer(s) are established with the required QoS. The UE initiates the bearer establishment including a set of requested QoS parameters which are checked by the Core Network against the subscribed maximum values, PLMN capabilities and availability of resources. This includes the mapping to radio resource control (RRC) and the negotiation on RRC level.

In addition, an operator may apply service-based local policy (SBLP) to check the requested QoS against service specific maximum values. SBLP is based on a mapping of session parameters to QoS parameters and the provision of QoS maximum values as well as IP flow descriptions to the GGSN. Within the GGSN the requested QoS of the bearer(s) is downgraded to the service specific maximum values if necessary. The traffic on these bearer(s) is matched against filters containing the IP flow descriptions. Any traffic without a corresponding filter will be discarded. 
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Figure 1: IMS session setup in the legacy system

This all together may result in unacceptable session setup delay. If SBLP is applied, a possibility for lower session setup time would be the replacement of the UE initiated resource reservation with a PCRF/GGSN initiated. As soon as the PCRF receives the negotiated session parameters the service specific QoS values are derived and forwarded to the GGSN. The GGSN starts the establishment procedure for the bearer(s) that are required for the AF session. Once the originating UE received both, the first answer from the other endpoint and the bearer activation message(s), it can immediately confirm the availability of resources and finalize the IMS session setup.
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Figure 2: Enhanced IMS session setup 

In principle this improved IMS session setup could be re-used for all services that comprise a separate AF session signaling and are able to interwork with the PCRF. 

A number of issues require further study:

· the PCRF needs to know how to map AF sessions and their components onto bearers (e.g. combine on similar QoS requirements, or one bearer per AF session, or one bearer per traffic class)

· the PCRF decision on the usage of the bearer(s) need to be standardized or the UE needs to be informed about it

· the mechanism has to cope with UE limitations regarding number of coexistent bearers (PDP contexts) or supported QoS (e.g. by trial and error)

· UMTS specific QoS parameters need to be populated by the PCRF (e.g. configuration in the PCRF, or usage of subscribed maximum values)

· restricted usage of services without separate session signaling like web browsing (e.g. have to be handled in the first bearer (i.e. only with interactive or background QoS class))

· UE can trigger QoS modifications only via AF session signaling, e.g. in case the QoS of the bearer was downgraded due to temporary resource limitations (e.g. UE could adapt to the conditions and modify the session, or UE could release and re-request the session, or PLMN could initiate bearer modification) 

Proposal

It is proposed to include the above discussion text as a new section “7.x Application level c-plane latency” into the TR 23.882.
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