3GPP GERAN #11
Tdoc GP-022484

Los Angeles, USA
Agenda Item 7.2.5.3.5

Date 26th-31th of August, 2002

Source: Ericsson 


Impacts of supporting ROHC in SNDCP

1 Introduction

In [1] issues were raised regarding the performance of supporting the ROHC header compression scheme in SNDCP in A/Gb mode. This paper briefly studies the issue and concludes that there is no noticeable impact to the speech performance, for a Voice over IP service using ROHC in SNDCP compared to using a RAN based ROHC. Other companies are encouraged to perform deeper studies if they still see this as an issue. 

2 Probability of context re-initialization

The basic principle for the ROHC header compression scheme is that it should be robust so that context re-initialization should be very rare. In theory ROHC can tolerate up to 30 packet losses in a row without losing context giving it under ideal assumptions an error probability of less than once every 10^30 year (assuming 20ms TTI, and 1% FER). This estimate is of course not so interesting without taking other factors into account such as FER distribution and residual BER. 

Summary of parameters that affect the probability for context re-initializations:

· FER

· FER distribution

· Residual BER

· Probability for unusual change in the RTP/UDP/IP header.

· The need to support for context relocation at handover.

Unfortunately though it is almost impossible to calculate exactly how rare ROHC context re-initializations will be for any given set of these parameters. The reason for this is that the probability for context re-initialization also depends very much on implementation dependent decisions made in the compressor. The RFC 3095 only specifies that the implementations should provide robustness to suit the link conditions. If that recommendation is followed there should be no problems, especially since context re-initializations is something that shall be avoided in any case since it leads to bad voice quality. Therefore it is expected that any ROHC implementation used in GERAN is designed robust enough to make the possibility for ROHC context re-initialization happening in the stationary case during a normal Voice over IP call very small. 

It shall also be noted that the probability for ROHC context re-initialization will be equally rare in both the A/Gb and Iu mode case, assuming same the FCS etc. is used and that context relocation at handover can be used in both cases.

3 Delay difference 

The delay difference between the compressor and de-compressor in GERAN A/Gb mode compared to GERAN Iu can also be considered partly implementation dependant. However due to the strict delay requirement for Conversational service (i.e. 80ms between SGSN and MS) and due to GERAN A/Gb mode and Iu mode using the same air-interface (e.g. they have same inter-leaving delay etc.) and the same internal interface between PCU and air-interface, it is expected that the extra delay (1 way) introduced over the Gb interface in the SNDCP solution will be less than 20 ms (e.g. less than one speech frame). It will probably in most implementations be even less than 10 ms. 

It shall also be noted that the delay difference will only affect the performance of ROHC in the case of a context (re-) initialization (see Ch 4) and possible at ROHC setup depending on implementation. As such, this additional delay introduced over the Gb interface is not seen as resulting in any significant difference in speech performance compared to a RAN based ROHC.
4 Cost of context re-initialization

When some error occurs (e.g. context need to be re-initialized), the de-compressor will notify the compressor that it is out of sync and the compressor will send refresh information that will re-initialize the de-compressor. The interruption time caused by the context re-initialization is one RTT plus some variable time not depending on the RTT. The total interruption of the data flow may in some cases be significantly longer than one RTT depending on the original cause of the re-initialization (for instance loss of too many packets etc.). 

According to what was said in chapter 3 it is then possible that the RTT may up to 40 ms longer for some implementations where the ROHC is put in the SGSN compared to the RAN case. Therefore it is assumed that this may result in a maximum of 2 extra speech frames getting lost when the context need to be re-initialized. Given the fact that the RTT difference between the two approaches may only be a small part of the total interruption at context re-initialization and also given the fact that context re-initialization will happen very rarely it is assumed that the extra delay between the compressor and de-compressor will have negligible impacts to the overall speech performance. 

5 ROHC Context relocation at SGSN handover

Currently in TSG RAN the issue about ROHC context relocation between RNCs has been discussed and a solution has been approved. 

The basic principle is as follows [2]:

A snapshot of the header compressor context for downlink is first taken in the source RNC. The context information is then transferred to target RNC while performing the relocation signalling between source and target RNC. The compressor context in the target RNC is then initialised with the transferred information. Eventually when the control is really given to the target RNC, it starts compressing with that context. The de-compressor context is similarly transferred between source and target RNC. As a consequence, neither uplink nor downlink user plane data transmission is seriously affected by the RNS relocation.

Similar principles can easily (as shown below) be adopted for the case of inter-SGSN handover in GERAN A/Gb mode. The only difference is that the ROHC context is located in SNDCP in the SGSN. The signalling schemes proposed in [3] allows for the transfer of the ROHC snapshots, similar to the inter-SGSN procedures in UTRAN.
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Figure 1.
Inter-SGSN PS Handover

The ROHC context information element is introduced in the Flow 3. in Figure 1 (i.e. Prepare PS Handover Request message). The exact details around the ROHC context transfer are still FFS. 

Similar procedures for transferring ROHC context between UTRAN and GERAN at Inter-RAT PS Handover between the 2G-SGSN and 3G-RNC can also be adopted. The ROHC context is not system specific.

6 Conclusion

This paper shows that there is no major impact on VoIP performance if the Header Compression is kept in SNDCP for GERAN A/Gb mode. 

ROHCs robustness will make the need for context re-initializations small. If re-initializations are needed anyway it is expected that the delay difference resulting from the placements of ROHC will only have very little impact on the speech interruption time. The probability of context re-initializations is the same regardless of where the ROHC is placed. 

The same solution for ROHC context relocation as used in UTRAN can also be introduced in GERAN A/Gb mode.
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