3GPP TSG RAN WG1 Meeting #49                             R1-072389
Kobe, Japan, 7th – 11th May, 2007
Source: 
Philips, NXP Semiconductors
Title:
Remaining aspect of LCR TDD E-HICH
Agenda Item:
5
Document for:
Information / discussion 
1. Introduction
This document is provided for information and discussion, to invite companies to consider the issues raised.

In the agreed LCR TDD E-HICH structure [1], the signature sequences are divided into 20 groups, and higher layers assign one group of the signature sequences to each non-scheduled UE. This method of assigning signature sequences was not analysed in detail, and is not consistent between scheduled and non-scheduled UEs. As a result, it may be possible to significantly improve the grouping and assignment of the signature sequences. 
In particular, the inconsistency between scheduled and non-scheduled UEs results in a possible lack of flexibility.

This document discusses some possibilities for improving this situation. 

Two possible types of schemes could be considered for improving the grouping and assignment of the signature sequences:

· The Node B dynamically groups the signature sequences, and assigns the allocated group of signature sequences to the non-scheduled UE via additional control signals.

With this scheme, the signature sequences can be grouped flexibly so as to support a maximum number of non-scheduled UEs. However, the signature sequences assignment would need additional control signals, e.g. UE ID, signature sequences ID, etc., which would greatly reduce the transmission efficiency.

· The signature sequences are fixedly divided into a number of groups, and non-scheduled UEs select the corresponding group according to their occupied RUs.

With this scheme, no control signals are necessary for the signature sequences assignment, enabling higher transmission efficiency to be achieved. The weak point of this scheme is that the signature sequences grouping is fixed, and hence may reduce the supported maximum number of non-scheduled UEs. However, the number of supported UEs can be increased through the flexible RU allocation performed by the network.

Targeting the second scheme above, this document analyzes some possible grouping schemes for signature sequences and RUs. Moreover, since LCR TDD can dynamically adjust the position of the DL/UL switching point, the partition of RUs can also be adjusted accordingly, which is also discussed in this document.

2. Grouping scheme of the Signature Sequences and RUs

In the following we assume the signature sequences and the RU indexes are numbered 0~79. For scheduled UEs, we propose that the RU is mapped by the signature sequences with the same index, as originally proposed in [2].

For non-scheduled users, we consider here the possibility of dividing both the signature sequences and the available UL RUs into a number of groups, and every group of signature sequences is mapped to one group of RUs. Every group of signature sequences includes four sequences (one is used for ACK/NACK and other three used for TPC/SS [1]), while the number of RUs belonging to one group varies from one to four, based on the UL TS number (as described later).

When there is only 1 UL TS (16 RUs), every RU can be mapped with 5 signature sequences, during which one is used for scheduled UEs, and the other four are used for non-scheduled UEs. According to this arrangement, there are enough signature sequences to support the maximum number of scheduled and non-scheduled UEs.

When there is more than one UL TS, both the signature sequences and the UL RUs are divided into 20 groups. The groups of RUs and signature sequences are mapped “one-by-one”.

In order to improve the utilisation efficiency of signature sequences, some principles are proposed:

· For every RU, the mapped group of signature sequences for non-scheduled UEs should include the signature sequence mapped to this RU for scheduled UE.

· The RUs in one group should be continuous in code domain or time domain (Time Slot)

Figure 1 to Figure 4 are RU grouping examples for 5 to 2 UL TSs respectively (the RUs in one group are mapped by the same group of signature sequences), which does not exclude other grouping formats as long as they follow the same principle.
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Figure 1 Mapping scheme for 5 UL TSs


Figure 2 Mapping scheme for 4 UL TSs
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Figure 3 Mapping scheme for 3 UL TSs 


Figure 4 Mapping scheme for 3 UL TSs

When a non-scheduled UE is assigned a certain number of RUs, the following rules would be used for signature sequence selection:

1. if the assigned RUs are located in one group, then the corresponding group of signature sequences to this RU group will be allocated to the UE

2. if the assigned RUs are located in multiple groups

2.1.1. if one group includes more assigned RUs than other groups, then the group of sequences corresponding to this RU group will be allocated to the UE

2.1.2. if there are two or more RU groups including the same number of assigned RUs (and more than other RU groups), the group of sequences corresponding to the RU group with the lowest RU index will be allocated to the UE

For example, when the UE is assigned RUs as shown in Figure 5 and Figure 6, signature sequences 4~7 and 0~3 will be allocated to this UE respectively.
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Figure 5 Example 1 of the UE RU assignment
   Figure 6 Example 2 of the UE RU assignment

3. Conclusion
This document has analysed a possible improvement for assigning signature sequences for LCR TDD E-HICH. This is based on a fixed grouping scheme for the signature sequences and RUs of non-scheduled UEs. With this scheme, it is would be unnecessary for the network to assign signature sequences semi-statically to the non-scheduled UEs, allowing more flexibility in the allocation, without additional signalling. Moreover, such a scheme would not obviously reduce the number of supported UEs, since the Node B can flexibly allocate the RUs. 
The proposed scheme would enable a consistent approach to allocating the E-HICH signature sequences for scheduled and non-scheduled UEs. It would also enable the same E-HICH to be reallocated dynamically between scheduled and non-scheduled UEs, which is not currently possible.
We propose that consideration is given to whether the currently-assumed higher-layer allocation of E-HICH signature sequences is sufficiently flexible, and we invite views on whether a scheme such as the one proposed here would provide a useful improvement. 
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