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1.
Introduction

The TFRI is carried by the HS-SCCH
, and tells the UE which resources will be used for the HS-DSCH, and how they will be used. The Resource Allocation field of the TFRI carries the resource allocation information. For FDD, only the allocated channelisation codes need be signalled. In [1], it was shown that 6 bits would be sufficient for this purpose if a maximum of 14 codes could be allocated.

For TDD, however, the Resource Allocation field must signal timeslot as well as channelisation code information. Up to 5 timeslots may be allocated for HSDPA in LCR TDD, and up to 13 in HCR TDD, and in each timeslot up to the full 16 codes could be allocated, though codes are always allocated in contiguous groups. Allowing full flexibility in resource allocation would thus require 5 x 8 = 40 bits for LCR TDD and 13 x 8 = 104  bits for HCR TDD, which is clearly too many. Hence some form of field compression is required.

In this document, two Resource Allocation field compression methods are considered, both of which significantly reduce the field size at the cost of some resource allocation flexibility.

2.

Resource Allocation Field Compression Options

2.1
Option 1

This option is motivated by the opinion that, whilst full flexibility of code allocation is desirable for allocations within a single slot, some loss of flexibility and granularity can be tolerated for multi-slot allocations. Hence it is proposed that full flexibility in the code allocation is maintained, but that all timeslots that are part of the allocation must use the same code allocation. This results in a field size of 8 + 5 = 13 bits for LCR TDD and 8 + 13 = 21 bits for HCR TDD. This could be coded as follows :
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Figure 1 : TFRI Resource Allocation Field Coding for LCR TDD using Option 1
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Figure 2 : TFRI Resource Allocation Field Coding for HCR TDD using Option 1

where, for HCR TDD, it is assumed that TS0 is the beacon slot and TS1 is an uplink slot. In practice, the field coding would be sufficiently flexible to allow any slots to be used as the beacon or uplink slots.

The main advantages of this scheme are that it is trivial for the UE to decode, and it maintains flexibility in code allocation within a slot, at the cost of requiring the same code allocation in all slots. In practice, this is not likely to be a significant problem if the NodeB is aware of the restriction and can segment its resource space accordingly. There is also an increasing loss of granularity for larger multi-slot allocations with this scheme, but this loss of granularity is less significant for larger allocations, and hence this is not considered to be a major problem.

2.2
Option 2

This option is motivated by the opinion that granularity is more important than code allocation flexibility, even for large allocations, and that the ability to allocate different code groups in different timeslots is also important. One way to achieve this is to use 3 bits to signal the code allocations independently for each timeslot, giving a total of 5 x 3 = 15 bits for LCR TDD and 13 x 3 = 39 bits for HCR TDD. The 3 bits for each timeslot would be used as an index for a predefined code allocation. An example code allocation would be as follows, where it is assumed that a granularity of 2 codes is acceptable.

Index
Codes
No. of Codes

1
1-2
2

2
3-6
4

3
7-12
6

4
13-16
4

5
1-6
6

6
1-12
12

7
1-16
16

8
3-12
10

Table 1 : Example Code Allocation Mapping

The Resource Allocation field could be coded as follows :
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Figure 3 : TFRI Resource Allocation Field Coding for LCR TDD using Option 2
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Figure 4 : TFRI Resource Allocation Field Coding for HCR TDD using Option 2

where again it is assumed that TS0 is the beacon slot and TS1 an uplink slot for HCR TDD.

The main advantage of this scheme is the ability to allocate code groups independently between timeslots and the constant granularity for all allocations, including multi-slot allocations (assuming that the required codes for this are available). The disadvantage, however, is the lack of flexibility in the code allocations themselves, since these are restricted to using only 8 out of the possible 136 ways of allocating 16 codes within a slot (note that option 2 does not require the codes to be allocated in contiguous groups, but in practice there is no reason not to do this).

3.

Conclusions

Two options have been presented for compressing the Resource Allocation field of the TFRI for TDD HSDPA. Option 1 restricts the code allocations to be identical in all allocated timeslots, and requires 13 bits for LCR TDD and 21 bits for HCR TDD. Option 2 allows independent code allocations between slots, but at the cost of restricting the available code combinations to 8 of the available 136, and requires 15 bits for LCR TDD and 39 bits for HCR TDD.

Option 1 is preferred as this requires fewer bits than Option 2 (particularly for HCR TDD), and offers full code allocation flexibility for single-slot allocations. This conclusion is based on a particular interpretation of how HSDPA resources will be allocated and used.

4.
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� 	The channel terminology is aligned with the current assumptions of RAN2, see draft CR for TS25.302. In TR25.858 these channels are named SCCH-HS and HICH, respectively.
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