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Introduction

Two main items are listed in the RAN – CN function split draft document (SRJ-050126): QoS negotiation and QoS policing / packet classification. In addition to these there is also Policy decision function, which in Nokia understanding should follow PCC evolution work item. 

Some other topics, which touch QoS area, like IP bearer Management (i.e. IP address and configuration management), header compression, and flow control and buffering, are covered in the other document(s). Naturally these may have some affect for SAE QoS but can be studied separately. 

QoS negotiation

3GPP TS 23.060 presents how QoS negotiation is done in GPRS/UMTS, and UE may use subscribed values or request specific QoS. Existing GPRS/UMTS QoS negotiation using primary or secondary PDP context is seen bit problematic especially with SIP based services. For SIP services UE has to request bit rate for media and after SIP negotiation it has to request QoS on PDP context level. 

One possibility for future network is full IP based network where QoS mechanism would base on IP technology. By this way it would possible to make QoS negotiation between terminal and network faster and simpler. This could be done using signalling with session description protocol (SDP) between UE and network, or if specific QoS is not required then a default profile can be used.

In a simplified architecture static (e.g. subscribed) QoS can be used for primary/default IP access, and that QoS is delivered/negotiated to core and radio network in the initial access phase. 
QoS policing, packet classification

According to Nokia understanding QoS policing and packet classification can be based on the differentiated service (DiffServ) model.  The DiffServ architecture [RFC2475] offers a simple and scalable way of differentiating services over the network.  

QoS policing and packet classification must be done for both downlink uplink direction. Downlink traffic should be treated in the edge of network to avoid misuse over the network. Uplink traffic can be treated by base station or optionally by UE. 
IP bearer service management

One item, which is missing from current split table is “IP bearer service management”. 

According definition in the TS 23.207, IP BS Manager uses standard IP mechanisms to manage the IP bearer services. These mechanisms may be different from mechanisms used within the UMTS, and may have different parameters controlling the service. When implemented, the IP BS Manager may include the support of DiffServ Edge Function and the RSVP function. If an IP BS Manager exists both in the UE and the Gateway node, it is possible that these IP BS Managers communicate directly with each other by using relevant signalling protocols.

Figure on the below shows how IP BS manager fits to existing GPRS/UMTS QoS management architecture. Even the figure presents only logical boxes, it is clear that existing IP BS management is complex and requires mapping over the separated layers.
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Figure 1, QoS management functions for UMTS bearer service in the control plane and QoS management functions for end-to-end IP QoS
For IP bearer / IP flow management simple “flat” IP network gives possibility to reduce amount of bearer service layers. Without separate UMTS QoS bearer RAN could take care of IP flow management for uplink and CN would treat downlink and uplink direction

Conclusions

Existing GPRS/UMTS QoS negotiation model is well aligned with CS bearer control (BC) model. They follow same principles to establish bearer service between UE and edge of network. That model is not best possible for packet data traffic where QoS user plane is controlled dynamically and QoS management is based on the mechanisms like, classification, policing, and marking.

3GPP LTE and SAE work should study how to simplify QoS negotiation and how to utilise SIP negotiation in the new packet based architecture. It should be also studied how IP bearer service management can be simplified so that there are no unnecessary mapping functions in UE or network side.  

Proposal

It is proposed to make following changes to the function list.

Function list Version 03 (SRJ-050126)

	Location:

High-level Function:
	RAN
	CN
	Comments

	QoS Negotiation
	X
	X
	

	QoS policing, packet classification, mapping and resource management
	X
	X
	RAN takes care of uplink traffic and CN downlink and uplink. Subscription and service based QoS authorisation is done in CN.

	IP bearer service management
	X
	X
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