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1 Introduction

RAN1 has received an LS [1] from RAN2 requesting to study the feasibility of signalling an acknowledgement message in the uplink for the explicit release of semi-persistently allocated UL resources.

In this contribution, we discuss issues related to UL SPS explicit release.

2 Explicit Release

In the following sections, we discuss three possible outcomes to the desired action.

2.1 Acknowledgement of format 0 UL-SPS release

RAN1 has already agreed that a format 0 PDCCH is used to indicate SPS release in case several conditions are met for fields within the PDCCH. For an acknowledgement of such a PDCCH, at a first glance a  straightforward solution may be to use the same procedures to generate and transmit ACK/NACK as if that PDCCH had assigned a dynamic DL shared channel transmission.

However, from the implementation of such a solution, we see the following issues:

· This solution introduces a new UE behaviour, in so far as an acknowledgement is to be transmitted by the UE in uplink in response to a control channel signalling an uplink DCI message. It may be argued whether this is in line with the understanding of a functionally frozen specification and therefore UE behaviour.

· A new section would need to be introduced in at least one RAN1 specification to capture the procedure and linkage between UL ACK/NACK resources / transmission and the corresponding release UL PDCCH. This may be non-trivial, as the case for acknowledgement for DL SPS release has shown for the issue of TDD bundling and multiplexing.

· In our understanding, a UE can receive one UL DCI format and one DL DCI format in the same subframe. In case the UL DCI format carries an SPS release that needs to be acknowledged, it therefore appears that the same UE should not receive a DL DCI format allocating a PDSCH in the same subframe, as the corresponding two ACK/NACK messages would need to be transmitted in the same subframe.This would lead to an undefined UE behaviour. Additionally, the UE may be designed to decode only a single UL DCI format in a given subframe, so the network should not transmit an additional UL DCI for PUSCH transmission either. This means that PDCCH / scheduling management complexity in the eNB will be increased if such UEs are present in the cell due to avoiding this case or by having to compensate for lost PDCCH’s with retransmissions.

Therefore we believe that this method cannot be safely finalised in the Release 8 specification by March 2009, since this solution requires some significant changes to the specifications.
2.2 Acknowledgement of format 1A UL-SPS release

In order to harmonise the procedures of acknowledgement with the case of DL SPS explicit release, which are already agreed in 36.213, another way of implementing acknowledgement for UL SPS explicit release is to tie the same to DCI format 1A instead of tying it to DCI format 0. Technically this could be achieved by defining an additional DCI codepoint for UL release. For DL explicit release, the current agreement is that the codepoint is basically identified by a resource allocation field of all 1’s, and by an MCS field value of ‘11111’. For UL explicit release, the corresponding codepoint may be identified e.g. by a resource allocation field of all 1’s, and by an MCS field value of ‘11110’.

We see the following issues for implementing this solution:

· This solution changes the UE behaviour, in so far as a DCI message using a format that was associated exclusively with DL transmissions may now be associated with the release of UL resources, i.e. with UL transmissions in their widest sense.

· Section 9.2 and Table 9.2-1A would need to be revised to specify further that the MCS field is set to ‘11111’ for a DL explicit release, and to ‘11110’ for an UL explicit release.

· As the UL SPS release would be transmitted using a DL DCI format, the network would not need to change its assumptions which DCI formats can be received in parallel, as there can be no other DL DCI assignment that would require an ACK/NACK for PDSCH at the same time as the ACK/NACK for the UL SPS release. It may be noted that it would possible to transmit a UL DCI format to the UE at the same time as the UL SPS release.

This solution requires a change to the RAN1 specification, but in our view it requires less significant changes than the UL DCI solution detailed in section 2.1. Therefore, in case RAN1 feels that ACKing an UL SPS explicit release is required, we prefer the DL DCI solution.

2.3 No acknowledgement of UL-SPS release

As indicated by the LS [1], RAN1 may also conclude that for some of the above-mentioned or additional reasons the UL SPS release ACK/NACK appears to be not feasible within Release 8. This may speed up the finalisation of Release 8 and the development of network-side and user-side equipment. We would therefore like to carefully evaluate all discussed or proposed solutions with respect to their possible influence on the specification and implementation timeframe for Release 8 during RAN1’s deliberations on this topic.

3 Summary

We discussed the following possible RAN1 solutions and corresponding responses to the LS [1]:

· Acknowledgement of UL-SPS explicit release carried by DCI format 0
· Acknowledgement of UL-SPS explicit release carried by DCI format 1A

· No acknowledgement of UL-SPS release in Release 8
We would like to encourage discussion taking our identified issues into account to arrive at a decision in RAN1#56. In our view, if RAN1 agrees to include ACK for UL-SPS explicit relese in Release 8, using the approach with DCI format 1A would require the smallest effort to finalize the specifications.
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