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1 Introduction
In the RAN1#49 meeting in Kobe, the following decision was made on the allocation of UL ACK/NACK resource:
· For non-persistent scheduling the ACK/NAK resource is linked to the index of the control channel used for scheduling
The decision obviously implies that the UL resource for sending ACK/NACK for dynamically scheduled DL data is implicitly indicated by PDCCH or CCE. Taking one step further, we discuss the persistent scheduling case, addressing the issues such as:
· Where to send the ACK/NACK resource indication
· How to indicate the ACK/NACK resource to UEs
· How to make the eNB and UEs have the same understanding on the used  ACK/NACK resource
2 ACK/NACK indication

Basic principle

In order to simplify the notation, hereafter we refer to the UL ACK/NACK for the cases of non-persistent and persistent data scheduling as “dynamic A/N” and “persistent A/N”, respectively.
· Dynamic A/N resource: implicitly indicated by PDCCH or CCE used for the scheduling

· Persistent A/N resource: explicitly signalled once with the persistent scheduling information for data, and the ACK/NAK resource is used persistently
It is noted that since the persistent A/N resource is signalled just once, the signalling overhead is negligible. The persistent A/N resource is used periodically by the UE in the pre-assigned scheduling interval like CQI. In the following sections, more detailed operations for signalling and using the persistent A/N resource are described.
Indication and use of the persistent A/N

2.1.1 In case of 1st transmission of the persistent scheduling information
In case of persistent scheduling, the scheduling information for data is not sent any more after it is signaled once, unless some of the scheduling information needs to be changed in the meantime. Two possibilities exist on where to send the data scheduling information: L1/L2 signaling on PDCCH and L3 signaling on PDSCH. It is noted that in the former case, normally the data would be sent on PDSCH, along with the persistent scheduling information carried on PDCCH.

It seems natural to send the resource indication for the persistent A/N in the same channel as the data. That is, if the data scheduling information is sent via L3 signaling, the persistent A/N resource can also be indicated in the L3 message. In case that the data scheduling information is sent on PDCCH, the persistent A/N can be indicated utilizing some unused fields in the normal DL scheduling message. For example, the fields containing MIMO precoding and HARQ information are unnecessary in the persistent scheduling case and thus the persistent A/N resource can be indicated using the bits for those information without changing the information block size and MCS for the PDCCH. 

We note that a PDCCH is always accompanied in the both approaches when the persistent scheduling information is first sent to the UE. Thus, we can send the UL A/N for the above transmission on the dynamic A/N resource linked to the PDCCH. It means that the persistent A/N resource indicated by the persistent scheduling information will be activated from the transmission of next data packets. Note that data is sent without any PDCCH after the persistent scheduling information was acquired by the UE. As an alternative, it is also possible to use the A/N resource indicated in the persistent scheduling information instead. However, considering that a PDCCH is accompanied by the PDSCH in this 1st transmission of the persistent scheduling information, we do not need to avoid using the dynamic A/N resource linked to the PDCCH, which is already dedicatedly allocated and cannot be easily used for other purposes.

Proposal:

· When the persistent scheduling information is first sent via L1/L2 or L3, the UL A/N signal for the PDSCH is transmitted on dynamic A/N resource linked to the PDCCH or CCE
· The persistent A/N resource indicated in the persistent scheduling information will be activated from the next transmission, in which PDCCH is not accompanied any more
2.1.2 In case of HARQ transmissions

As discussed above, we propose that the persistent A/N resource is explicitly signalled once and it is persistently used in response to the corresponding persistent data transmissions. Related with using the persistent A/N resource, we need to note the following decision on the DL persistent scheduling made in the RAN2#57b meeting [1]:

“We decide on persistent (no L1/L2 control message for first transmission aka HS-SCCH less) Async adaptive”

The decision implies that PDCCH is sent from the 2nd HARQ transmissions and on in the persistent scheduling case in general. Then, there are two options for the A/N resource to be used in the HARQ retransmission cases: persistent A/N or dynamic A/N resource. The former option means that the persistent A/N resource, which was assigned when the persistent scheduling information was signaled, is used in all the cases of HARQ transmissions for the persistent data. In the latter option, the dynamic A/N resource linked to the PDCCH sent in the HARQ retransmission is used instead of the persistent A/N resource. This implies that the persistent A/N resource is dedicated to the UE only in each of the HARQ initial transmission and is free to be re-assigned to other UEs in subsequent HARQ retransmission intervals. We propose to adopt the latter approach since using dynamic A/N resource in the retransmissions can increase the efficiency of UL resource usage, as the persistent A/N resource for a target UE can be used, e.g., for persistent A/N for other DL persistent scheduled UEs, for CQI channels, etc., in subframes where the HARQ initial transmissions from the target UE does not occur.
Proposal:

· In case of HARQ initial transmission: the persistent A/N resource is used
· In case of HARQ retransmissions: dynamic A/N resource linked to the PDCCH is used 
3 Conclusion

We propose that the proposals in this contribution are taken as a baseline operation for indicating and using the UL A/N resource for the case of DL persistent scheduling.
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