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1. Introduction
In R1-R2 joint session in #38 meeting, we had a conclusion on scheduling aspect, i.e. “absolute grant is sent on the shared channel and relative grant is sent on the dedicated channel”. In this contribution, we argue which channels are used for relative grant and ACK/NACK signalling. Firstly, we provide some comments on the schemes already proposed before. Secondly, we indicate another possible solution under some conditions. The features and concerns of the scheme are shown.

2. Discussion

2.1 Comments on the schemes proposed before

Some DL channels structures for relative grant and ACK/NACK signalling have already been proposed [1]-[4]. Here, we provide some comments on each scheme.

(1) Signalling for some UEs on the same shared channel with orthogonal sequence ([1], [2])

This is a CDM approach and an attractive scheme from the channelisation code consumption point of view. However, the time interval between E-DPDCH and ACK/NACK is different for each UE because ACK/NACK timing is assumed to be aligned with P-CCPCH, while E-DPDCH timing is assumed to be aligned with DPCH. In this case, the complexity is required to UE architecture because round trip time is not fixed as system. Also the UE has to have several timings to receive ACK/NACK in SHO.

(2) Reuse of AICH or PICH ([3])

This might be good scheme for relative grant signalling. However, it is not preferable for ACK/NACK signalling because when some UEs send E-DPDCH simultaneously, ACK/NACKs for these UEs can’t be fed back at the same timing. It also introduces similar problem discussed in (1), i.e. the time interval between E-DPDCH and ACK/NACK is different for each UE.

(3) DPCH modification ([4], [5])

This is a TDM approach and seems to be a good solution from code consumption point of view. However, it modifies the existing DPCH slot format so that it probably introduces similar discussion as HI in HSDPA. We have to evaluate the performance and reliability of DPDCH as well as new DL signalling field.

2.2 Another possible structure
As mentioned in section 2.1, we have some concerns over each scheme. Here, we indicate another possible structure on downlink signalling. This solution needs following assumptions.

· Time duration is signalled in absolute grant

· Absolute grant on the shared channel is dedicated to one specific UE (neither grouped UEs nor all UEs)

· N shared channels for absolute grant are prepared when N UEs can be simultaneously allocated E-DCH channel as system

Under the assumptions above, we propose that relative grant and ACK/NACK are sent on the same code channel as the one used for absolute grant. This means that the shared channel is changed to the dedicated channel for allocated time duration after absolute grant command. Then, it is changed back to the shared channel with the expiration of the time duration. The operation is depicted in figure 1.
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Figure 1: Proposed scheme
Features

In the following, to check the possibility of realizing this scheme, we consider how many channels for relative grant and ACK/NACK should be prepared.

The required number of channels for relative grant is the same as the one of UEs sending E-DCH because the UE not sending E-DCH doesn’t need to be changed its UE pointer. Therefore, if the number of UEs sending E-DCH is N, the required number of channels for relative grant is N as well.
We can easily imagine that ACK/NACK is needed for only UEs sending E-DCH. Therefore, if the number of UEs sending E-DCH is N, the required number of channels for ACK/NACK is N as well.

As assumption, it is defined that the number of shared channels for absolute grant is N when one for UEs sending E-DCH is N. Thus, it is shown that the numbers of channels for absolute grant, relative grant and ACK/ANCK are all the same. Therefore, the proposed channel structure depicted in figure 1 is possible. Such a usage contributes to reducing the required number of DL channels because the different code channels are not needed for relative grant and ACK/NACK from absolute grant. Also, if this rule is specified, it is not needed to signal in absolute grant which channels the UE should monitor for relative grant and ACK/NACK.
We assume that relative grant and ACK/NACK can be sent together in same TTI.

Concerns

· Proposed scheme can’t be applied if absolute grant is signalled to grouped UEs or all UEs in a cell.

· Number of shared channels for absolute grant monitored by one UE increases if the number of UEs sending E-DCH simultaneously is largely allowed.

Regarding second point, however, we can have the same solution as HS-SCCH. That is to have a large number of HS-SCCH channels in a cell, but to limit the number of monitored channels by one UE.

3. Conclusion
We provided the comments on various DL signalling structures and showed another possibility. It is that relative grant and ACK/NACK are sent on the same code channel as the one used for absolute grant. This scheme has advantages of code reduction and simple UE architecture. On the other hand, it has also concerns shown above. For the decision of DL signalling structure, some points noted above should be considered. If it is decided that the absolute grant is signalled to one specific UE, the scheme proposed here could be a candidate for DL signalling structure.
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