TSG-RAN Working Group 1 meeting #13
TSGR1#13(00)0764
Tokyo, Japan

May 22 – 25, 2000
Agenda item:
11

Source: 
Ericsson

Title: 
Some comments on High Speed Packet Data Access

Document for:

Discussion

1
Introduction

At RAN #7, the study item “High Speed Packet Data Access” [1] was agreed upon. In [2], some of the technologies to be considered in this study item were further elaborated on. According to the assumption in [2], High Speed Packet Data Access is achieved by means of an modified/enhanced DSCH (E-DSCH) channel
, among other things characterized by:

· Adaptive modulation and coding (fast link adaptation)

· Fast scheduling residing in Node B

· Fast cell selection

· Low-level Hybrid ARQ residing in Node B

In this paper, some Layer 1 related aspects of such an E-DSCH are discussed.

From a Layer 1 point-of-view, we believe that the following constraints should, among other things, be taken into account in the design of High Speed Packet Data Access based on an E-DSCH:

· Should fit, as much as possible, into the current UTRA framework. This e.g. implies that the services offered by the physical layer to higher layers should be based on transport channels, transport blocks, etc. 

· Should rely, as much as possible, on current UTRA Layer 1 functionality. As an example, new or significantly modified channel-coding schemes should be avoided unless there are significant benefits, e.g. in terms of performance.

· Should, in general, be designed with low terminal complexity and terminal power consumption in mind. 

· Should avoid “unnecessary” flexibiltiy. This is partly related to the requirement on low terminal complexity but is also important e.g. in order to reduce the amount of low-level signalling needed to support E-DSCH operation.

2 Code structure structure

The choice of E-DSCH code structure should be based on the following requirements:

· Should allow for flexibility in the allocation of overall cell capacity to the E-DSCH. 

· Should avoid unecessary flexibility. As an example, the current DSCH/PDSCH seems to offer too high (=unnecessary) flexibility, requiring extensive signalling and leading to certain confusion about the detailed definition of DSCH/PDSCH (as e.g. illustrated in recent discussions within WG1). 

Based on these requirements, the basic principle of multi-code E-DSCH operation with a fixed spreading factor, as proposed in [2], seems to be a good choice. To allow for flexibility in the amount of cell capacity allocated to E-DSCH, the number of codes allocated to E-DSCH should be. Regarding the spreading factor, SF=4 or SF=8 seems to offer sufficient flexibility in terms of E-DSCH capacity allocation. Potential benefits of using higher spreading factor for E-DSCH needs to be evaluated.

The current DSCH offers the possibility for sharing among users in the code domain (= code multiplex) with different spreading factors. The support for sharing by means of code multiplex is proposed in [2]. Avoiding the support for code multiplex would, among other things, offer the possibility for:

· Simplified associated downlink signalling. 

· Easier implementation of interference cancellation techniques to e.g. suppress self-interference due to time dispersion.

Thus, the potential benefits of supporting code multiplex on E-DSCH need to be evaluated and compared with the advantages of not supporting code multiplex on E-DSCH.

3
Time structure

As suggested in [2], a sub-frame granularity of E-DSCH allocation in the time domain is preferred in order to benefit from fast link adaptation and fast scheduling. In [2], a granularity of either five or eight slots is suggested. In general, smaller granularity implies:

· Improved link adaptation and scheduling

· Reduce the granularity of E-DSCH transmission blocks without having to rely on code multiplex within the E-DSCH.

· Lower terminal complexity and power consumption (more data received in a shorter time)

Thus, we believe that a small granularity in the time domain, including even as small granularity as one slot, should be considered for E-DSCH. 

4
Adaptive modulation and coding

In [2], the following modulation schemes are proposed: QPSK, 16QAM, and 64QAM.  The following should be noted: 
· 64 QAM can probably be used very rarely, if ever, in a cellular deployment. Still there may be reasons to include 64QAM in the specification, as there may be some special applications, such as the use of UTRA for fixed wireless access, where 64QAM are more applicable.

· Also 8PSK should be considered. However, the potential benefits with 8PSK, compared to the modulation schemes proposed in [2] needs to be identified.  

· An important issue to consider is to what extent the different modulation schemes should be mandatory or optional for terminals supporting E-DSCH operation.

5
Fast cell selection

According to [2], fast cell site selection implies that “the UE selects the best cell site every frame from which it requests data to be transmitted”. However, it is not fully clear how fast cell site selection will work together with fast scheduling and low-level Hybrid ARQ residing in the Node B. There are two possibilities:

· Data is made available to all Node B included in the active set, even though data is only transmitted from a single cell (by means of the fast cell site selection). In that case, all Node B in the active set must be made aware of what and when data is transmitted to the UE by any of the Node Bin the active set. Otherwise, the same data may be transmitted twice by different Node B in the active set.

· Data is made available at only one Node B in the active set. In this case, fast cell selection can only be done between cells connected to the same Node B (fast “sector” selection) as data is only available for in one Node B. Selection of Node B must be done on a much slower basis (using higher-layer signalling).

Currently, the second alternative (fast “sector” selection”) seems to be the most straightforward solution. However, possible performance benefits (and ways to implement) fast selection also between cells of different Node B should be considered for E-DSCH.  

It should be noted that this kind of problem is not encountered for the Site Selection Diversity Transmission (SSDT) currently specified in 3GPP as, in this case, scheduling and retransmisssions is carried out in the RNC. As data is transmitted by one Node B, the same data can autmatically be discarded from the other Node B in the active set.

6
Hybrid ARQ

One of the main topics of [2] is the use of a fast low-level Hybrid ARQ residing in Node B.  A potential problem with such low-level Hybrid ARQ is for the case of uplink soft handover between different Node B.  In this case, it is not obvious that Hybrid ARQ acknowledgements associated with data transmitted on E-DSCH from a certain Node B can be properly received and detected at the same Node B.  Thus a higher-layer ARQ (residing in the RNC) may still be needed, even with a low-level Hybrid ARQ in Node B. The question then is if the low-level Hybrid ARQ (in Node B) is part of RLC or a Layer 1 function. 
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� The term E-DSCH is, somewhat arbitrary, used to refer to both the Transport Channel and the corresponding Physical Channel. 
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