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1 Introduction

This paper proposes UE capability parameters for HSDPA-capable UEs. The intention is to find parameters that allows scheduling flexibility for UTRAN on the same time as UE design constraints are avoided.

2 Proposed parameters

Four different UE capability parameters are proposed below: turbo-decoding capability, HARQ buffering capability, multicode capability, and modulation capability. 

2.1
Turbo-decoding capability

There should be a UE-capability parameter which reflects the turbo-decoding capability of the UE. A suitable measure of this capability is the number of information bits the UE can receive within a TTI. Thus, we propose 

NTTI: Maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI

as a UE capability. A similar UE-capability parameter already exists for R99/R4 transport channels. It can also be noted that the UE-capability parameter is directly related to the peak data rate.

2.2
HARQ buffering capability

We propose that the UE’s total HARQ buffer resource in soft channel-bits, Ntot, shall be the UE capability parameter for HARQ buffering. The simplest way to distribute Ntot over the number of HARQ-processes NHARQ is to divide the two and obtain the available buffer size per HARQ process, Nbuf,




Nbuf = (Ntot / NHARQ(.























(1)

Maximum NHARQ = 8 since 3 bits are allocated to carry the HARQ-process number. However, the required number of HARQ-processes for continuous transmission, ÑHARQ, depends on the round-trip time (RTT). We assume that the ACK/NACK-time is fixed, and the RTT is hence to a large extent determined by the UTRAN latency. Further, less than ÑHARQ processes is required in case non-continuous transmission, i.e., when no blocks are transmitted to a UE during one or more TTIs, is used. The rule in (1) results in that the buffer per HARQ-process changes with NHARQ, see the Annex for further discussion.

However, the method described above implies that memory-sharing between the HARQ-processes is not allowed, i.e., every HARQ-process has a fixed amount of Nbuf soft channel-bits. Hence, the only way to change the memory allocation for one HARQ-process is to change the number of HARQ-processes NHARQ, which, naturally, changes the memory allocation for all HARQ processes.

An alternative to the above described method is to allocate an individually sized UE buffer to each HARQ-process. This can be viewed as sharing the UE’s HARQ buffer between the HARQ-processes. However, it is not clear that a shared HARQ-memory results in performance improvements that cannot be obtained by either adjusting NHARQ or using a proper NTTI. Moreover, shared HARQ-memory imposes a larger signalling requirement in the DL since each HARQ-process’s individual memory allocation must be signalled to the UE.

In conclusion, we promote an equal distribution of the UE’s HARQ buffer among the HARQ-processes. However, it should be pointed out that Ntot may be a function of the modulation since different modulation constellations may demand different soft channel-bit resolutions. E.g., a higher soft channel-bit resolution would result in that less soft channel-bits can be stored, and this should be reflected in the UE capabilities.
2.3 Multicode capability

UTRAN needs to know the maximum number of channelization codes nMC,max that the UE can assign to HSDPA reception.

2.4 Modulation capability

UTRAN needs to know which modulation formats the UE supports. This capability may be implicitly given by the buffering capability Ntot in case Ntot is a function of the modulation.

Conclusions

We have proposed four parameters as UE capabilities for a HSDPA-capable UE:

· Maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI.

· Total HARQ buffer capability in number of soft channel-bits, possibly as a function of the modulation.
· Maximum number of channelization codes that can be assigned to HSDPA.
· Modulation capability in case HARQ buffer is not a function of the modulation.
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Annex

It was agreed at RAN1#21 in Torino that the UE should handle incremental redundancy (IR) with the same memory that Chase combining requires at the peak rate [1]. The combination of peak rate, maximum number of channelization codes (nMC,max), and maximum alphabet size (Mmax) therefore imposes a limit on the buffer size per HARQ process. This limit on buffer size per HARQ process would then be

NChase = log2(Mmax)(nMC,max(480



















(A1)

soft channel-bits. Hence, Mmax and nMC,max cannot be used simultaneously if less memory per HARQ-process than the “Chase-limit” in (A1) is provided by the UE.

With the memory-distribution rule outlined in expression (1), it is therefore obvious that, depending Ntot and NHARQ, more or less than NChase soft values can be stored per process. We have two different cases,




A.
Nbuf > NChase,




B.
Nbuf ( NChase.

Since the memory available to each HARQ-process varies with the number of HARQ processes, we propose that the UE should be allowed to use more memory per HARQ-process than the “Chase-limit” in (A1). This would imply that IR can benefit from additional memory in case the number of HARQ processes is small or the UE has a large HARQ buffer. 
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