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1.
Introduction

In Release 7 some RAB combinations have been added to [1] for CS voice over HSPA. This document analyses the status, compares it with earlier voice RAB combinations, and considers further work to be done.
2.
Status of CS voice over HSPA bearers
In [1] the RAB combinations have been added for CS voice over HSPA are the following:

Conversational / speech / UL: 12.2 kbps DL: 12.2 kbps / CS RAB on E-DCH and HS-DSCH + UL: [max bit rate depending on UE category and TTI] DL: [max bit rate depending on UE category] SRBs for DCCH on E-DCH and HS-DSCH
The minimum UE classes supporting this combination are UL: 64 kbps, DL on DPCH: 32 kbps plus support of HS-PDSCH, DL on HS-PDSCH: category 11.
Support depends on the UE capability: Support for CS voice over HSPA.
This is supported in Release 8.

Conversational / speech / UL:(5.9, 4.75) kbps DL: (5.9, 4.75) kbps / CS RAB on E-DCH and HS-DSCH + UL: [max bit rate depending on UE category and TTI] DL: [max bit rate depending on UE category] SRBs for DCCH on E-DCH and HS-DSCH

The minimum UE classes supporting this combination are UL: 64 kbps, DL on DPCH: 32 kbps plus support of HS-PDSCH, DL on HS-PDSCH: category 11.

Support depends on the UE capability: Support for CS voice over HSPA.
This is supported in Release 8.

Conversational / speech / UL:(12.2, 7.95, 5.9, 4.75) kbps DL: (12.2, 7.95, 5.9, 4.75) kbps / CS RAB on E-DCH and HS-DSCH + UL: [max bit rate depending on UE category and TTI] DL: [max bit rate depending on UE category] SRBs for DCCH on E-DCH and HS-DSCH

The minimum UE classes supporting this combination are UL: 64 kbps, DL on DPCH: 32 kbps plus support of HS-PDSCH, DL on HS-PDSCH: category 11.

Support depends on the UE capability: Support for CS voice over HSPA.
This is supported in Release 8.

Conversational / speech / UL:(12.65, 8.85, 6.6) kbps DL: (12.65, 8.85, 6.6) kbps / CS RAB on E-DCH and HS-DSCH + UL: [max bit rate depending on UE category and TTI] DL: [max bit rate depending on UE category] SRBs for DCCH on E-DCH and HS-DSCH

The minimum UE classes supporting this combination are UL: 64 kbps, DL on DPCH: 32 kbps plus support of HS-PDSCH, DL on HS-PDSCH: category 11.

Support depends on the UE capability: Support for CS voice over HSPA.
This is supported in Release 8.
Those highlighted in bold are covered also by [1]. 

3.
Additional RAB combinations
Consideration of parallel PS RABs

The current RAB combinations defined do not consider combinations of e.g. voice + PS interactive/background. Vodafone feels that there is the need to add more RAB combinations to allow running PS services in parallel to CS services in the UE. 
Obvuously this would require at least 1 PS interactive/background RAB to be supported in parallel to the CS RAB. However Vodafone also considers the following 2 scenarios relevant:

a) The configuration of 2 PS services (PDP contexts) to 2 different APNs

b) The use of “CS bearers over IMS” architecture (which requires the use of SIP to establish the PS RABs).

For both of these scenarios, an additional PS interactive/background RAB would be required, hence 2 PS interactive/background RABs overall. 

Note: The PS service usage would be independent of the AMR codec/rates used, and it is proposed to be enabled for single/multi-mode AMR, and WideBand-AMR codecs.

Consideration of SRB5 configuration
For providing dynamic rate switching for AMR voice in the uplink, there are 2 equivalent RRC messages specified to perform TFC rate control. One of which is transported over RLC-AM or UM, and the other is an optimised version which is transported over RLC-TM, for which an SRB5 is defined. The rationale for providing an RLC-TM approach was to allow a faster way to change the codec rate. 
The need of SRB5 should be discussed for CS over HSPA. It should also be considered that this would run over HS-DSCH and E-DCH channels, and may in general spend less time over the air, in return for an increased resource usage.

If it is concluded that SRB5 is needed, this would require an additional RAB combination (probably also in TS34.108), as the current RAB combinations  and tests do not assume the need of SRB5.
4.
Initial proposal for additional RAB combinations

Single rate AMR 
CS+PS+SRBs
RB for Conversational / Speech UL: (12.2) kbps/ CS RB on E-DCH DL: (12.2) kbps CS RB on HS-DSCH 
+ RB for interactive or background / UL : [max bitrate depending on UE category and TTI] on E-DCH  DL : [max bitrate depending on UE category] on HS-DSCH / PS RAB
+ UL : [max bitrate depending on UE category and TTI] on E-DCH DL : [max bit rate depending on UE category] on HS-DSCH SRBs for DCCH
CS+PS+PS+SRBs
RB for Conversational / Speech UL: (12.2) kbps/ CS RB on E-DCH DL: (12.2) kbps CS RB on HS-DSCH 
+ RB for interactive or background / UL : [max bitrate depending on UE category and TTI] on E-DCH  DL : [max bitrate depending on UE category] on HS-DSCH / PS RAB
+ RB for interactive or background / UL : [max bitrate depending on UE category and TTI] on E-DCH  DL : [max bitrate depending on UE category] on HS-DSCH / PS RAB
+ UL : [max bitrate depending on UE category and TTI] on E-DCH DL : [max bit rate depending on UE category] on HS-DSCH SRBs for DCCH

Multi-rate AMR 
CS+PS+SRBs

RB for Conversational / Speech UL: (12.2, 7.95, 5.9, 4.75) kbps/ CS RB on E-DCH DL: (12.2, 7.95, 5.9, 4.75) kbps CS RB on HS-DSCH 
+ RB for interactive or background / UL : [max bitrate depending on UE category and TTI] on E-DCH  DL : [max bitrate depending on UE category] on HS-DSCH / PS RAB
+ UL : [max bitrate depending on UE category and TTI] on E-DCH DL : [max bit rate depending on UE category] on HS-DSCH SRBs for DCCH
CS+PS+PS+SRBs

RB for Conversational / Speech UL: (12.2, 7.95, 5.9, 4.75) kbps/ CS RB on E-DCH DL: (12.2, 7.95, 5.9, 4.75) kbps CS RB on HS-DSCH 
+ RB for interactive or background / UL : [max bitrate depending on UE category and TTI] on E-DCH  DL : [max bitrate depending on UE category] on HS-DSCH / PS RAB
+ RB for interactive or background / UL : [max bitrate depending on UE category and TTI] on E-DCH  DL : [max bitrate depending on UE category] on HS-DSCH / PS RAB
+ UL : [max bitrate depending on UE category and TTI] on E-DCH DL : [max bit rate depending on UE category] on HS-DSCH SRBs for DCCH
Half Rate AMR

CS+PS+SRBs

RB for Conversational / Speech UL: (5.9, 4.75) kbps/ CS RB on E-DCH DL: (5.9, 4.75) kbps CS RB on HS-DSCH 
+ RB for interactive or background / UL : [max bitrate depending on UE category and TTI] on E-DCH  DL : [max bitrate depending on UE category] on HS-DSCH / PS RAB
+ UL : [max bitrate depending on UE category and TTI] on E-DCH DL : [max bit rate depending on UE category] on HS-DSCH SRBs for DCCH
CS+PS+PS+SRBs

RB for Conversational / Speech UL: (5.9, 4.75) kbps/ CS RB on E-DCH DL: (5.9, 4.75) kbps CS RB on HS-DSCH 
+ RB for interactive or background / UL : [max bitrate depending on UE category and TTI] on E-DCH  DL : [max bitrate depending on UE category] on HS-DSCH / PS RAB
+ RB for interactive or background / UL : [max bitrate depending on UE category and TTI] on E-DCH  DL : [max bitrate depending on UE category] on HS-DSCH / PS RAB
+ UL : [max bitrate depending on UE category and TTI] on E-DCH DL : [max bit rate depending on UE category] on HS-DSCH SRBs for DCCH
Wideband-AMR 
CS+PS+SRBs

RB for Conversational / Speech UL: (12.65, 8.85, 6.6) kbps/ CS RB on E-DCH DL: (12.65, 8.85, 6.6) kbps CS RB on HS-DSCH 
+ RB for interactive or background / UL : [max bitrate depending on UE category and TTI] on E-DCH  DL : [max bitrate depending on UE category] on HS-DSCH / PS RAB
+ UL : [max bitrate depending on UE category and TTI] on E-DCH DL : [max bit rate depending on UE category] on HS-DSCH SRBs for DCCH
CS+PS+PS+SRBs

RB for Conversational / Speech UL: (12.65, 8.85, 6.6) kbps/ CS RB on E-DCH DL: (12.65, 8.85, 6.6) kbps CS RB on HS-DSCH 
+ RB for interactive or background / UL : [max bitrate depending on UE category and TTI] on E-DCH  DL : [max bitrate depending on UE category] on HS-DSCH / PS RAB
+ RB for interactive or background / UL : [max bitrate depending on UE category and TTI] on E-DCH  DL : [max bitrate depending on UE category] on HS-DSCH / PS RAB
+ UL : [max bitrate depending on UE category and TTI] on E-DCH DL : [max bit rate depending on UE category] on HS-DSCH SRBs for DCCH
5.
Proposal
The following proposals are made:

1) Review the additional CS over HSPA RABs highlighted in this document, and agree them for introduction into TR25.993.

2) Start discussions on whether any more additional RABs are required for CS over HSPA.
3) Discuss further the need for the configuration of SRB5 for CS over HSPA.
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