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1.
Introduction

Other documents in this week’s meeting discuss the possibility to move PDCP from the UPE to the BTS, and, identify potential consequential changes to the SAE/LTE QoS concept.

This paper discusses the QoS models of LTE/SAE and the HSPA, and proposes a way forward for the design of the Evolved HSPA to maximize the synergies with LTE.
Currently, Vodafone’s preference is that PDCP moves to the BTS and that the SAE/LTE QoS concept is then adjusted as below:

a)
the “one GTP-U tunnel per UE per QoS flow” is changed to “one GTP-U tunnel per UE”. This implies that the TFTs are downloaded to the eNodeB at Radio bearer establishment.
However other QoS aspects are not changed, eg:

b)
the existing Label concept is retained.

c)
charging is still performed “above the eNodeB”, e.g. at the Gateway.

One criticism of this approach is that the QoS models for UMTS and LTE are then different, but, the use of the Label concept already makes this an issue. 

In order to overcome this issue, this paper discusses how UMTS/HSPA QoS might be evolved to our new target QoS model.

2.  Discussion
This paper discusses where commonalities between the LTE/SAE “QoS and bearer model” and the Evolved HSPA/UMTS “QoS and bearer model” could be developed. Some of the basic principles to note are:

· LTE / SAE should not be restricted by limitations of legacy technologies
· Ensure that legacy UEs remain unimpacted.

· To enhance HO by simplifying procedures and translation functions. 

· An assumption that eHSPA will use a GTP Direct Tunnel as a base of evolution.

· An assumption that LTE-PDCP is moved to the eNodeB and therefore it is feasible to run a single S1u tunnel per UE IP address. TFTs are downloaded to the eNodeB at Radio bearer establishment and the eNodeB separates the downlink traffic flows.
· Charging remains in the Gateway.

· One of the drivers for LTE (and also HSPA evolution) is the potential rapid growth in data traffic. In such a scenario, it is valuable to ensure that the Gateway/GGSN can be made as lightweight as possible, e.g. by not using FBC and instead using offline charging with ‘large data volume bundles’ for both pre-pay and post-pay customers.
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	1 GTP-U tunnel per PDP context
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	RAN
	1 RAB per PDP context
	Flexible depending on Label and local configuration
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With the above “LTE Vodafone target”, it is expected that the LTE eNodeB will have some IP filtering functionality to assign packets to appropriate radio resources / Radio Bearers in order to maintain the concept of the SAE bearer when a single S1u tunnel is used.
When moving to “evolved HSPA”, several of the eHSPA concepts discussed within the RAN WGS drop the RNC into the nodeB site. This means that the nodeB site is now terminating the GTP-U packets sent on the Iu-ps interface. When performing this upgrade of nodeB functionality, it seems feasible to also add IP packet filtering functionality. By doing so, the next logical step is to run a single GTP-U tunnel per UE IP address since the IP packet filtering allows for packets to be routed to the appropriate "PDP context" / Radio Bearer.
In the transport network between Gateway and nodeB (or eNodeB) DiffServ codepoints (DSCP) are used on the outer IP headers to ensure appropriate QoS handling for individual packet flows.

When considering the mobility aspects, the introduction of network requested PDP Context activation or Network_Only bearer control mode aids the movement between LTE and eHSPA since a UE no longer needs to handle individual PDP contexts by itself and can expect the network to resolve the differences in capabilities between the two different radio accesses.
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Handover From LTE to UMTS
When performing LTE to UMTS handover, the MME analyses the target RNC-ID to determine whether the UMTS target supports “LTE-QoS” or “legacy QoS”. This analysis of the RNC-ID could be simplified by, for example, :

· For new RNCs, or old RNCs that are upgraded, that support LTE QoS, the leading digit of the RNC-ID could be set to 1;
· Non upgraded RNCs have the leading digit of the RNC-ID set to zero.
Then, when handing over from LTE to an upgraded UMTS RNC, direct data forwarding can be used, and, the LTE-QoS Label can be supplied to the RNC.
When handing over from LTE to a non-upgraded UMTS RNC, or to 2G, data is forwarded to the SGSN. The SGSN creates the additional tunnels and then maps the data into the appropriate tunnels/PFCs. The SGSN also maps the LTE-QoS Label into the legacy QoS parameters. This procedure is also used for relocation from an upgraded RNC to a non-upgraded RNC. The use of an Iur interface is used between upgraded and non-upgraded RNCs does not seem to be an issue as the SRNC is performing the mapping between the Iu interface QoS parameters and the Radio Bearer configuration information sent on the Iub and Iur interfaces.
Handover from legacy UMTS to LTE

For handover, from legacy UMTS to LTE, the MME is involved in both converting for “11 parameter R’99 QoS” to the “Label”, and, in altering the tunnel configuration. Direct data forwarding to the eNodeB can however be used as one common target TEID can be used as a destination address for all the existing, multiple, PDP contexts. 

2. Proposal

Vodafone suggests a Liaison Statement is sent to the appropriate RAN groups to highlight that eHSPA should consider alignment of the session / QoS handling with LTE/SAE concepts in order to avoid divergence between the two systems.
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