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3.84Mcps TDD HSDPA Signalling Aspects

1 Introduction

This document outlines points raised in [1] (presented in WG1) and describes the rationale behind these points. It is thought that these points are of interest to the WG1 / WG2 joint meeting on HSDPA.
It is assumed that a two step signalling approach as specified in [2] will be adopted for 3.84Mcps TDD. It is assumed that the TTI for 3.84Mcps TDD will be 10ms.

In order to make use of user channel diversity, MAC-hs in the Node B must be able to make allocation decisions based on downlink channel quality measurements reported by the UE. Ideally, these channel quality measurements would relate to the exact point in time at which scheduling decisions are made. Inevitably, there is a latency between channel quality measurement and use of that channel quality measurement by the MAC-hs scheduler.

Latencies exist both in the UE and in the Node B. These inherent latencies should have as little an impact on the scheduling operation as possible.

The interested reader is referred to [1] for further explanation and background on the proposals within this T-doc.

2 Proposals

In this section, we list points in [1] that are of potential interest to both WG1 and WG2.

2.1 Channel Quality Reporting on HICH

It is proposed that channel quality measurements are reported on HICH. The channel quality measurement reported should be based on recent downlink channel quality measurements seen by the UE. [1] does not propose an encoding for these channel quality measurements. HICH may also report RSCP and ISCP of beacon signals : both long term and short term measurements.

The rationale behind this proposal is that the fractionated DPCH adopted by HSDPA for TDD has too great a latency to provide useful channel quality measurements for the MAC-hs scheduler. A TDD HICH transmitting solely ACK / NACK signalling is underutilised. The spare resource in HICH should be used to transmit channel quality measurements. This will lead to performance gains over the current scheme.

2.2 HICH Channel Quality Measurements Unrelated to ACK / NACK

It is proposed that the channel quality measurements reported on HICH are not necessarily related to the ACK / NACK reported on that HICH. The channel quality measurement reported on HICH should always relate to the most recent HS-DSCH received by the UE. The ACK / NACK signal should have a pre-determined relationship to its associated HS-DSCH.

The rationale behind this is that the channel quality measurement and ACK / NACK signalling are terminated in different parts of the Node B. The scheduler has a requirement to receive as up to date channel quality information as possible. The HARQ processes need to have a known mapping between transmitted TTI and the ACK / NACK for that TTI. The two items of information are not bound to one another. 

Figure 1 illustrates this proposal. The figure is drawn for a simplified case where the UE takes 10ms to decode a whole TTI. This simplified figure is included for the sake of clarity. More realistic scenarios are described in [1].


[image: image1]
Figure 1 - Example Channel Quality - ACK / NACK relationship on HICH

2.3 TDD Requires Fewer HARQ Channels than FDD

It is proposed that MAC-hs for TDD assumes at most 3 parallel HARQ processes (i.e. if the HARQ scheme used in HSDPA in N-SAW, then for TDD N ≤ 3).

The rationale behind this proposal is that the round trip time for TDD HSDPA is one or two TTIs. Note that a round trip time of 12ms for FDD relates to 6 FDD TTIs and requires a 6-SAW process; the same round trip time of 12ms relates to 2 TDD TTIs and requires a 2-SAW process.
2.4 Beacon Channel Measurements Transmitted on UL-DPCH

It is proposed that beacon channel measurements are reported on the UL-DPCH (UL-DPCH might be a fractionated DPCH). The reported beacon channel measurements are RSCPbeacon and  ISCPbeacon and the averages L0 (of RSCPbeacon) and I0 (ISCPbeacon).

The rationale behind this proposal is that the MAC-hs scheduler in Node B should be able to make initial allocations to a UE when that UE is experiencing channel conditions that it considers to be favourable. Further allocations would be based on channel quality measurements reported on HICH.

2.5 Termination of Parts of UL-DPCH in Node B

It is pointed out that those portions of the UL-DPCH that carry HSDPA related signalling are terminated in the Node B.

HSDPA related signalling on UL-DPCH is of interest only to the Node B for MAC-hs operational purposes. Such information need not be transported to higher layers. If higher layer data is also transported on the UL-DPCH, then only this data should be transmitted to higher layers.
It is suggested that HSDPA documents clarify whether the UL-DPCH and DL-DPCH can carry higher layer messages as well as HSDPA related measurements and signalling.

2.6 Number of HI bits

It is proposed that a sufficient number of HI bits is transmitted in the DL-DPCH is order to be able to support more than 4 HS-FACH channels.
The rationale behind this proposal is that there will be multiple users allocated per TTI, each allocated user will require associated HS-FACH resource. [2] states that constellation points within the HI symbol should point to a specific HS-FACH, thus just 4 HS-FACH can be supported in [2]. If more than 4 HS-FACH are to be supported in HSDPA, HI must be able to signal the requirement of the UE to decode its associated HS-FACH. Maximum allocation flexibility is provided by supporting more than 4 HS-FACH channels.
It is further proposed in [1] that redundancy is applied to HI. It is assumed that this in not of interest to the WG1 / WG2 joint session and is not further discussed in this document.
2.7 Allocations to Multiple Users Supported per HS-FACH

It is proposed that a single HS-FACH can be used to allocate more than one user. This proposal is subject to the HS-FACH transporting enough bits to support allocations to more than one user.
The rationale behind this proposal is to provide maximum allocation flexibility as per 2.6.
2.8 TFRI in HS-FACH

It is proposed that the TFRI in HS-FACH reserves at least 16 bits in order to signal the physical resource allocated to HS-DSCH for a particular UE. There should be further study as to whether the minimal 16 bit allocation messaging on TFRI impacts system performance
The rationale behind this proposal is that there are up to 16 channelisation codes and 15 time slots that can be allocated to a UE. A large number of bits would be required to represent all possible allocations over the combined channelisation code / timeslot space. At a minimum, 8 bits would be required to signal the start point of a contiguous allocation within the code / timeslot space and 8 bits would be required to signal the end point of a contiguous allocation in this space.
It is only feasible to signal contiguous allocations with 16 bits in TFRI. Constraining allocations to use contiguous resource in TDD is likely to impact performance. Further study is required to understand this performance impact. Describing non-contiguous allocations in the TFRI field will require the use of more than 16 bits in TFRI.
2.9 Non-alignment of TTI and frame boundary

It is proposed that the TTI boundary can be offset from the frame boundary for TDD.
It is further proposed that HS-DSCH allocation can traverse the boundary between downlink and uplink slots as per Release ’99.
It is not clear that this point is of interest to the WG1 / WG2 joint meeting. The interested reader is referred to [1].
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