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1. Introduction 

This document addresses the UE capability parameters for UEs supporting HS-DSCH.

2. Discussion

2.1 Bitrate classes

The lowest Rel-4 terminal class mandating DSCH support is 384 kbps. HS-DSCH may not differ much from DSCH on 384 kbps but having them both supported makes quite a difference in terminal design. Having same parallel features provided by different means should be avoided when possible. 

It is proposed that HS-DSCH bitrate capabilities are kept separate from Rel'99 bitrate capabilities. This is achieved by creating a separate table for HS-DSCH capabilities (see Table 2 below).

2.2 Soft buffering

According to the working assumption that the terminal memory requirement shall be derived based on Chase (soft) combining, we adopt soft buffer sizes as suggested in [1] for LLR Chase combining.

2.3 Despreading

The number of codes as a UE capability has been argued for and against in RAN WG1. It has been stated [2] that with Fast Hadamard Transform (FHT), the despreading complexity is not a major factor when the codes are all of the same spreading factor. However, when DPCH is employed the spreading code used is not necessarily the same as that used with HS-DSCH. FHT can be done also in this case but the complexity gain is not so readily available. Furthermore, for Rel'99/4 TS25.306 defines UE capability for number of spreading codes in "Maximum number of DPCH/PDSCH codes to be simultaneously received". We believe this approach can be continued also for HS-DSCH in Release'5.
2.4 Modulation scheme

We do not see the necessity of defining modulation schemes as a UE capability. Consequently all UEs employing HSDPA have to support QPSK and 16-QAM. Other modulation schemes are not used, and a capability for modulation format is not needed.

2.5 Joint MAC-hs and RLC buffer size 

A lot of standardisation effort has been put into study and agreement of mechanisms, which decrease buffering requirements caused by HARQ support in HSDPA terminals. Shorter TTI length and limited ARQ functionality all have aimed towards less complexity and lower buffering requirements for the UE.

The RLC AM buffer requirements for Rel'99 terminals are already quite high, e.g. 500 kbytes for a 2 Mbit/s UE. One approach would be to separately specify MAC-HS reordering buffer on top of this value. Furthermore, as HSDPA HARQ adds delay, also the RLC AM buffer would have to be increased to have equally low stalling probability (if the better HSDPA HARQ link is not taken into account). In the end, buffering requirements for HSDPA terminals would get very high.

At the same time it is difficult to anticipate in the UE capability definition, how the network would like to optimize the use of AM RLC and HSDPA HARQ for a given service. When AM RLC is used together with HSDPA HARQ, the primary purpose is to correct errors due to handovers. These errors have different characteristics compared to the radio interface transmission errors that AM RLC corrects on logical channels without HSDPA.

It is proposed that the buffering capability of an HSDPA UE would be reported jointly for both AM RLC and MAC-HS reordering buffer. This allows the NW to do optimizations like:

1. Configure UM RLC for a delay-sensitive high-speed service and lower the HSDPA HARQ stall probability by using the full UE capability for MAC-hs reordering buffers.

2. Dedicate less buffers for AM RLC than would be done in Rel'99/Rel'4, accepting a higher stalling probability in cases of multiple RLC transmission failures. Multiple RLC failures together with HSDPA HARQ are not very likely, unless there are very frequent handovers, which would increase downlink delay in any case.

In Rel'99 network all of this buffer is used by RLC whereas in HSDPA network part of this buffer would be used by MAC-hs for reordering purposes.

A certain buffer size allowing the UE to operate with some lower capability class with Rel'99 could map to a higher data rate with HSDPA. This would apply e.g. when assuming that there is only one active high speed queue at a time, or several lower bitrate queues active simultaneously.

2.5.1 MAC-hs reordering buffer size 

Since UE capability defines minimum configuration then minimum configuration for reordering buffers should include only one active high speed queue. At logical level UE can support several transport channels and several priority classes but only one high speed queue is active at a time.   

Re-ordering buffer size is calculated as follows (assumes three retransmissions):

Class
Reordering buffer size (bits)
Reordering buffer size (kbytes)

10 M
21600 x 16
= 345600 bits
43.2 kbytes

7 M
14400 x 16
= 230400 bits
28.8 kbytes

2048k 
7200 x 16
= 115200 bits
14.4 kbytes

768k
7200 x 4

= 28800 bits
3.6 kbytes

Number of priorities and number of transport channels supported should be made independent parameters for UE to support.

2.5.2 RLC buffer size 

RLC buffer size with same minimum configuration should be calculated, and the total value of that and the values in section 2.5.1 should be included to the table 2 below as a joint RLC and MAC-HS buffer size.  

3. Conclusion

In Table 2 we list the current understanding of DL physical channel parameters and RLC/MAC-HS parameters for HS-DSCH.
Table 2. HS-DSCH Terminal radio access capability parameter combinations for downlink decoding 

Reference combination 
768kbps capability
2048 kbps capability
7 Mbps capability
10 Mbps capability

RLC and MAC-HS parameters





Total buffer size (kbytes)
Tbd
tbd
tbd
tbd

Maximum number of AM RLC entities

Tbd
tbd
tbd
tbd

Physical channel parameters 





Maximum number of HS-DSCH codes received
5 


5
10


15

Maximum number of HS-DSCH
transport-channel bits that can be received within an HS-DSCH TTI
9600
9600
19200
28800

Total number of soft channel bits
28800
57600
115200
172800
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