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Source: Siemens

GP-022974

Agenda: 7.2.5.3.5

Draft CR to feasibility study section 5.6

It has been shown in [1] that a mechanism for initiating the ROHC context in a target SGSN, or in the case of UTRAN, a target RNC, is feasible.  Hence this draft CR is provided on section 5.6 of the feasibility study on conversational services.

The changes are, that the open issues 56 and 57 have been closed, with a note that a decision on the mechanism to be used is still pending.

References:

[1], GP-022972, ROHC context transfer in PS handover and Inter-RAT PS handover, Siemens

5.6. IP header adaptation

5.6.1. Introduction

Many conversational services are characterised by small and frequent packets with strict delay requirements. It is anticipated that for this service each packet has an RTP/UDP/IP header. Since this header is 40 or 60 octets, it may very well be comparable in size to the application payload, leading to an unacceptable waste of air interface resources.

This problem has been solved in principle with the concept of Robust Header Compression (ROHC). The scheme provides powerful compression, down to a few octets. ROHC is not sensitive to lost packets, i.e. the full header can be constructed even if some previous compressed headers have been lost. Furthermore, ROHC provides a good compromise between compression and flexibility. 

The compression scheme relies on both ends of the RTP/UDP/IP transmission path maintaining up-to-date so-called header compression contexts. During the initial part of the session, the sender transfers the header compression context to the receiver. During subsequent part of the session, small increments are transferred, and these increments have a typical nominal size of 2-3 octets, depending on the ROHC configuration. 

5.6.2. Requirements and guidelines

5.6.2.1. Requirements

The basic requirements associated with the introduction of ROHC are as follows:

-
The ROHC algorithm for RTP/UDP/IP header compression shall be supported.

5.6.2.2. Guidelines

The following guidelines are associated with the introduction of ROHC:

-
To keep the functional split of the Gb interface, ROHC should be introduced in the SNDCP layer in the MS and the SGSN.

-
To reach acceptable interruption time at a PS handover it is deemed necessary that the ROHC configuration (XID parameters) for SNDCP and the ROHC context are transferred between source and target systems..
5.6.3. Relationship with other features

The introduction of ROHC will have to be coordinated with the following other features. ROHC can, however, be introduced separately from these features:

-
PS of handover services. It requires functionality for relocation of ROHC between SGSN. ROHC shall also work together with a bi-casting/duplication solution.

-
Modification of SNDCP/LLC. It may be related to ROHC depending on modifications introduced since ROHC is affected by the presence of the PCOMP field in the SNDCP header.

5.6.4. Description of the solution(s)

5.6.4.1. General description of the solution

For a general description of the ROHC algorithm see the introduction section and RFC 3095 Error! Reference source not found..

5.6.4.1.1. PS Handover and ROHC context transfer
After PS handover, a number of compressed IP headers may have been sent by the SGSN, but not correctly received by the MS.  This can lead to the problem of desynchronisation of ROHC contexts which can lead to a full refresh (IR) or a static refresh (IR-DYN).  
While this will not lead to call failure, it is desirable to minimise the number of these IR and IR-DYN events in order to maximise the spectral efficiency of a conversational class PS call.

There are three mechanisms which may be used at cell change to ensure the ROHC entities in the MS and SGSN are synchronised:

· Full context transfer

· Risk of stale information – could cause an unplanned IR-DYN or IR

· Large amount of context information to be transferred during handover preparation which is time critical.

· Interworking with UTRAN/Iu mode requires sending of context information (stored in SGSN) via the RAN 

· No additional radio overhead in new cell

· Static context transfer

· No risk of stale information 

· Some context information required to be transferred during handover preparation 

· Interworking with UTRAN/Iu mode requires some context information (stored in SGSN) needs to be sent via the RAN (non time critical, could be provided to RAN at call setup)

· Compromise solution – re-uses current ROHC capabilities with no enhancements (IR-DYN) and minimises risk of ROHC compression failure after handover.  

· Lower additional radio overhead in new cell than no context transfer due to IR-DYN event (~twice the resources needed for compressed header and payload)

· No context transfer

· No context information required to be sent between Gb SGSN and Iu RAN

· High radio overhead in the new cell caused by IR event (2-3 times the resources required for the compressed IP header and payload) for initial period after handover

Each of these possible solutions is technically feasible.  The choice of which mechanism will be used in the case of PS handover between GERAN eGb -> GERAN eGb and  GERAN eGb -> GERAN Iu / UTRAN is outside the scope of the feasibility study.
NOTE:
Descriptions of the solutions to the open issues are for further study.

5.6.4.2. Impact on the protocol layers

The impact of ROHC on protocol layers has been studied in G2-020707 and G2-020771. In particular the following areas has been studied:

-
Impact to performance and protocol if SNDCP is modified to handle ROHC.

-
Solutions for inter-SGSN handover support of ROHC context relocation.

The conclusion of both papers is that it is feasible to introduce ROHC in SNDCP. The performance of ROHC in a worst-case scenario (assuming 50ms delay on the Gb interface) simulated in G2-020707 is slightly worse than support ROHC in PDPC (see Table 1). However given more realistic scenarios including losses, handovers and shorter Gb delay it is unclear if ROHC in the BSC would provide any noticeable gain compared to support ROHC in the SGSN.

Table 1 – ROHC performance depending on its location

	
	ROHC entity location

	ROHC mode of operation
	BSC (150 ms RTT)
	SGSN (250 ms RTT)

	Unidirectional (U)
	3.0
	3.0

	Bi-directional Optimistic (O)
	2.6
	3.8

	Bi-directional Reliable (R)
	2.7
	3.0


No solution for ROHC context re-location has yet been agreed however at least two different proposals are included in G2-020707 and G2-020771. The proposals seems acceptable from a feasibility point of view. Further work is needed to conclude on the requirements for context relocation and to specify a solution. In particular the case of Inter-RAT context relocation needs to be considered. 

5.6.4.3. Impact on the system elements

5.6.4.3.1. Impact on the terminal

The impact of ROHC on the terminal is as follows:

-
SNDCP is modified to handle ROHC.

5.6.4.3.2. Impact on the RAN

No impacts to the RAN have been identified.

5.6.4.3.3. Impact on the CN

The impact of ROHC on the CN is as follows:

-
SNDCP is modified to handle ROHC.

-
New procedures required for inter-SGSN handover shall support ROHC context relocation.

5.6.4.4. Impact on the standards

5.6.4.4.1. Affected specifications

Table 2 contains an estimation of the specification changes and work required for the standardisation of IP header adaptation.

Table 2 – Standardisation impact for IP header adaptation
	Body
	Specification
	TSG / WG
	Foreseen modifications
	Work (months)

	TSG GERAN
	44.118
	WG2
	ROHC context transfer from GERAN eGb to UTRAN if required
	FFS

	Other TSGs
	44.065
25.331
	CN1
RAN2
	ROHC introduced in the SNDCP specification.
ROHC context transfer from GERAN eGb to UTRAN if required
	FFS
FFS

	Other bodies
	
	
	
	


NOTE:
The impact of IP header adaptation on the standards is for further study.

5.6.4.4.2. Estimated standardisation time

NOTE:
The estimated standardisation time of IP header adaptation is for further study.

5.6.5. Open issues

Table 3 summarises the issues that remain open regarding IP header adaptation. A collection of all the open issues is included in an annex to this document.

Table 3 – Open issues for IP header adaptation.
	No
	Description
	Companies
	Priority

	Status/Comments

	54
	ROHC performance evaluation in Gb architecture

In the Gb architecture it is assumed that ROHC is placed in the SNDCP layer. A longer round trip delay (compared to GERAN Iu mode) will possibly degrade the performance of the compression algorithm in the case a re-initialisation of the ROHC context is needed. A study performance of ROHC in the Gb needs to be performed. This study should cover:

· Quantitative effect of re-establishing the compressors in the SNDCP layer.

· Its effect on speech quality.

· Analysis of the impact of peer-to-peer delay on ROHC performance.

· An assessment of how frequent ROHC context re- initialisations are.
	
	High
	Open

Initial studies on the issues listed have been performed in G2-020707 and G2-020771, although no consensus to close this issue has be achieved.

	55
	Different size of compressed IP packets

It is for further study how the varying size of the compressed IP packets is handled.
	
	Low
	Open

	56
	Inter SGSN handover

Configuration of SNDCP entities and relocation of ROHC context at an inter SGSN (intra-RAT) handover is for further study.
 It is shown in G2-020707 and GP-022972 that the reconfiguration of ROHC entities after PS handover is feasible, but mechanism is yet to be chosen
	
	Medium
	Open

Initial studies on the issues listed have been performed in G2-020707 and G2-020771, although no consensus to close this issue has be achieved.
Closed

	57
	Inter-RAT handover

Configuration of SNDCP or PDCP entities and relocation of ROHC context at an inter-RAT handover is for further study.
It is shown in GP-022972 that the reconfiguration of ROHC entities after inter-RAT PS handover is feasible, but mechanism is yet to be chosen
	
	Medium
	Open
Closed





� High, Medium or Low.
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