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Introduction

Currently, the UE conformance and testing specifications cover only one radio bearer combination using HSDPA. This baseline radio bearer combination has been now incorporated into the T1 specifications with the relevant test case defined. This radio bearer consists in a single packet data flow in the user plane, i.e. only covering the use of packet services requiring a single logical channel. Now it seems appropriate to ensure that a minimum number of radio bearer combinations is defined in Release 5 version of TS 34.108, so we can ensure an appropriate coverage of multi-RAB’s with HSDPA. An initial proposal [1] was made by Nokia at RAN1 #37 and RAN2 #42. The proposal in this paper provides an alternative set of radio bearer configurations.

Discussion

Proposal

The following radio bearer combinations are defined in the attached CR:

- Conversational / speech / UL:12.2 DL:12.2 kbps / CS RAB + Interactive or background / UL:384 DL:[Bit rate depending on the UE category] / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH.

- Conversational / speech / UL:(12.65 8.85 6.6) DL:(12.65 8.85 6.6) kbps / CS RAB + Interactive or background / UL:384 DL: [Bit rate depending on the UE category]  / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH.

- Conversational / unknown / UL:64 DL:64 kbps / CS RAB + Interactive or background / UL:384 DL:[Bit rate depending on the UE category] / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH.

- Interactive or background / UL:384 DL:[Bit rate depending on the UE category] / PS RAB + Interactive or background / UL:384 DL:[Bit rate depending on the UE category] / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH.

UL rates

For the baseline HSDPA radio bearer defined in TS 34.108 Release 5, two separate test cases have been defined as a function of the UL UE capabilities: one with a 64 kbps UL PS RAB and one with a 384 kbps UL PS RAB. We could in principle proceed in the same way for each new radio bearer combination. However, in the CR provided the radio bearer combinations are all based on 384 kbps UL for simplicity reasons assuming that in the timeframe of Rel’5 HSDPA capable UE will support 384 kbps UL capabilities.

Support of HSDPA in combination with CS RAB’s

Speech and video services are basic conversational services that need to be supported in conjunction with HSDPA. Therefore we propose to cover the use of AMR narrowband (single mode), wideband (multimode), as well as 64 kbps UDI video radio bearers.

On the UL, we use TrCH multiplexing for these radio bearers as this is not possible to perform MAC mulitplexing. A point to note is the max user data rate allowed in the radio bearer configuration, i.e. should we allow the use of the highest TFC’s (max rate on both CS and PS RAB’s) ?

For the speech radio bearers, we have allowed the use of the TFC’s with 12.2/12.65 kbps on the CS RAB and 384 kbps on the PS RAB. The reason for this is that it is not making a large difference in terms of the UE capability parameter “Maximum sum of number of bits of all transport blocks being transmitted at an arbitrary time instant” and it does not lead to a substantially larger amount of puncturing (same puncturing limit). 

For the video radio bearer, given the large amount of resources consumed by this radio bearer one can wonder whether it is necessary to allow an aggregate user data rate of more than 384 kbps. There are possible ways to perform a limitation: either allowing the use of 384 kbps peak rate on the PS RAB with a limitation of the set of allowed TFC’s in such a way 64 kbps CS + 384 kbps kbps PS (as well as 64 kbps CS + 320 kbps for the 20 ms TTI alternative) is not allowed, or limiting the peak rate to 256 kbps on the PS RAB. This is possible to do apply such limitation, however it appears that for a UE supporting 384 kbps capabilities on the UL, there does not seem to be any substantial complexity increase in supporting 384 kbps PS +64 kbps CS, hence we have not performed any restriction.

Regarding the wideband AMR radio bearer configuration, given the high number of TFC’s supported on the UL it is difficult to reuse the TM TFC control signalling so for this radio bearer (as used in the standalone wideband AMR Rel’5 radio bearer). Likewise as wideband AMR here is use with a high bit rate radio bearer it is less necessary to support this fast signalling. Hence for this configuration, SRB#5 is not used on the DL and the TFC subset list is not defined on the UL. It should be noted that the TFC subset was mainly for information and is not actually tested by in the T1 test case.

Support of multiple PS RAB’s over HSDPA

The use of multiple PS RAB’s needs to be covered in the test specifications not only because this makes a difference in terms of the definition of the HSDPA configuration (use of MAC-d flow or logical multiplexing), but also because this is becoming increasingly likely that operators will support such type of radio bearers (e.g. use of interactive or background + streaming, and IMS). For this radio bearer, we need to logically have also two PS RAB’s configured on the UL. The two alternatives are: to use TrCH multiplexing or to use logical channel multiplexing. Here we propose to use two 384 kbps PS RAB’s with logical channel multiplexing. On the DL we propose to use MAC-d flow multiplexing rather logical channel multiplexing.

In order to simplify the testing, bearing in mind that the 20 ms TTI alternative is already covered in other test cases, we have only defined the UL PS transport channel with the 10 ms TTI.

Conclusion

We would like to propose the inclusion of the radio bearer combinations listed in this document.

Additionally, we would like to encourage companies to verify the correctness of the radio bearer configurations described in the attached CR. 

Finally we would recommend to liaise with T1 and provide them with the finalised radio bearer configurations.
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