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1. Introduction

This document is intended for discussion to 3GPP RAN WG2 about the potential problem within the real-time concept and SRNS relocation in 3GPP Rel4. The paper introduces one possible way to optimise SRNS relocation in order to tackle the possible problems and proposes 3GPP RAN WG2 to investigate the issue more.

2. Problem

Real-time packet based services (e.g. VoIP) will be interesting new applications that are enabled by 3GPP Rel4. Robust header compression (ROHC, [2]) method will guarantee the effective transport of RTP/UDP/IP packets over the radio interface, thus making the IP based real-time services attractive. 

However the mobility – more precisely the change of the serving radio network subsystem (= SRNS relocation) – introduces some procedures and mechanisms in the network side that may result problems when combining these with IP header compression. 

According to 3GPP Rel4 specification [1], the robust IP header compression for real time services (ROHC) is always initialised when serving RNC is changed, i.e. during SRNS relocation procedure. The initialisation of compression algorithm corresponds to the system startup situation resulting that non-compressed IP (IR, Initiation/Refresh) headers are transmitted in order to get compressor and decompressor contexts synchronised.

The sending of IR header over WCDMA channels requires basically that either a) transport formats with high enough bitrates are available or b) some payload data (i.e. speech in case of VoIP) is left out in order to have additional capacity for sending uncompressed headers. The former option would mean reserving quite much capacity just in order to tackle some rare situations, like call setup and – as described above – SRNS relocation. This might lead easily to using of unnecessarily low spreading factors and thus consuming code space gratuitously. Therefore the option b is considered to be more practical in real life. Consequently every time when SRNS relocation is performed for real-time IP data, a few payload data frames are lost due to ROHC initialisation. This is especially the case for VoIP service, that is expected to be optimised. 

3. Potential solution

The problem appears due to the fact that UTRAN PDCP entity and thus ROHC compressor/decompressor in UTRAN is relocated. The straightforward working solution in Rel4 has been to initialize the compression in both peers after relocation resulting the mentioned problems. This could be avoided by not initialising compression but continuing it in the target SRNC from the place in which the compression ended in the source RNC.

This solution would be based on the principle that a snapshot of the ROHC compressor state (i.e. compression context) is first taken in the source SRNC. The context information is then transferred to target SRNC while performing the relocation signalling between source and target SRNC. Based on the transferred information the compressor in the target SRNC is initialized exactly to the same state in which the source was before relocation. Eventually when the control is really given to the target SRNC, it continues from the source SRNC compressor state resulting that downlink radio interface user plane data transmission is not affected by the SRNS relocation. On the other hand the decompressor state is similarly transferred between source and target SRNC resulting that also uplink radio interface user plane data transmission is not affected by the SRNS relocation.

With the described procedure, there is no loss of U-plane data, as there is no need to intialise the compressor/decompressor. Additionally the changes expected to UE seem to be very minor at this point of time.

4. Proposal

It is proposed that the presented problem in SRNS relocation for real-time services is discussed and studied more in depth within 3GPP RAN WG2 and the solutions for the problem are evaluated in order to optimise IP support of UTRAN for real-time services. Additionally if the problem is seen relevant, the discussion should be held whether the solution should be mandated in Rel5 or left as optional.
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