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1 Introduction

In the following contribution some open issues on Semi-Persistent Scheduling are discussed and a way forward is proposed.
2 Discussion
2.1 Use of 1-bit aperiodic CQI field in the UL grant

In the LS by RAN1 in [1] RAN2 is asked to confirm whether the 1-bit aperiodic CQI field in the UL grant can be reserved for “virtual” CRC increase or not.  
RAN1 has already listed the CQI filed in their previous LS to RAN2 [2] among the fields identified to reduce the false positive alarms, however the use of this field was challenged in RAN2. It is now open how to use it in the UL SPS assignment.

The 1-bit aperiodic CQI field in the UL grant was defined by RAN1 on top of the periodic CQI reporting to allow the eNB to ask the UE to send CQI information together with data at the next UL occasion in order to have a prompt feedback on the channel quality for subsequent DL transmissions.

If it is used in the SPS allocation for UL and it is set to request a CQI reporting, it would imply that all SPS UL transmissions will contain CQI multiplexed with data, regardless of the presence of DL data to be scheduled. It would affect the L1 processing and reduce the data protection for all SPS transmissions. 
Since dynamic scheduling can always override SPS, the same effect could be obtained by setting the CQI aperiodic bit in a normal UL grant for dynamic scheduling and overriding the SPS assignment once in a while (according to the eNB needs).

Based on the discussion above we propose:

Proposal 1: To inform RAN1 that the 1-bit aperiodic CQI field in the UL grant can be reserved for virtual CRC extension.
2.2 SPS release
On the use of C-RNTI or SPS-CRNTI to release SPS resources we believe it makes more sense to use SPS-CRNTI especially if a codeword different than all zeros is used in order not to limit dynamic configurations.

For SPS activation three formats of the control channel are allowed: Format 0 for UL and Format 1 and 1A for DL. For the release it seems appropriate to use Format 0 for UL with a special codeword (e.g. all zeros) and only one format for DL, e.g. Format 1A with special codeword, to release allocations made either with Format 1 or Format 1A. However we agree with the proposals on the table to delegate RAN1 to address this issue and define the explicit release on PDCCH.

Proposal 2: To use PDCCH (UL grant or DL assignment) with SPS-CRNTI for UL/DL SPS explicit release.
Proposal 3: To ask RAN1 to specify PDCCH formats and values to be used for the explicit release in both UL and DL.

Although RAN2 decided not to define a DL implicit release, we still think there is a use case to be carefully considered, as explained in [3]. Due to a false activation or false modification the UE expects DL packets on RBs not intended for this UE and transmits NACKs on unauthorized PUCCH resources causing interference on PUCCH. 
The eNB may be able to detect the false modification and reallocate resources to the UE, while in case of false activation the eNB is not able to detect it and the interference due to NACK cannot be stopped. 
In case of false modification the eNB will start sending DL packets on other resources and as soon it realizes the first transmission is not received for a continuous number of times, it can reschedule the SPS resources. 
In case of false activation, the scenario is different: the eNB is not sending any SPS data on other resources and cannot find out that a false modification occurred. As a consequence the UE will keep on sending HARQ feedback creating interference on the important uplink control channel and consuming power for DL data detection.
Proposal 4: To define an implicit release for DL and to release SPS resources if not used for n consecutive occasions.

2.3 HARQ id for DL and SFN link
Several contributions on how to link HARQ id and SFN for DL SPS were submitted at last meeting (see [4],[5],[6],[7]). All contributions use a formula to link HARQ id for DL to SFN. The main difference among them is that in [4] only the first HARQ id is linked to SFN and then the other reserved HARQ ids are used cyclically, while in [5],[6],[7], the link between HARQ id and SFN is kept for the whole SPS duration, i.e. the HARD id is calculated again each SPS TTI according to the relevant formula.

We think that both solutions work and do not have any strong preference between them. However we think that less complex solutions are possible while keeping the same level of robustness.

In our opinion better and simpler alternatives are to cycle through HARQ ids either starting from the lowest reserved HARQ id or to signal the first HARQ id to be used via PDCCH. Note that to avoid any ambiguity, the cycle through all reserved HARQ id would occur regardless of the use of SPS resources, i.e. the HARQ id is incremented also if dynamic scheduling override the SPS.
In particular to signal the first HARQ id in the SPS activation has the advantage not to impact existing dynamic transmissions and would allow the eNB to select the most appropriate HARQ id without any early termination of dynamic transmissions or limitation in using all HARQ id processes for dynamic scheduling.
Proposal 5: Not to link HARQ id to SFN and adopt one of the two following alternatives:
· to simply cycle through the reserved HARQ processe IDs starting from the lowest reserved HARQ id;
or
· to signal via PDCCH the first to be used. In the latter case an advantage for the eNB would be not to stop ongoing dynamic scheduling on reserved HARQ id and choose a free one to start with.

3 Conclusions
RAN2 is asked to evaluate the following proposals:

Proposal 1: To inform RAN1 that the 1-bit aperiodic CQI field in the UL grant can be reserved for virtual CRC extension.

Proposal 2: To use PDCCH (UL grant or DL assignment) with SPS-CRNTI for UL/DL SPS explicit release.
Proposal 3: To ask RAN1 to specify PDCCH formats and values to be used for the explicit release in both UL and DL.

Proposal 4: To define an implicit release for DL and to release SPS resources if not used for n consecutive occasions.

Proposal 5: Not to link HARQ id to SFN and adopt one of the two following alternatives:

· to simply cycle through the reserved HARQ processe IDs starting from the lowest reserved HARQ id;

or

· to signal via PDCCH the first to be used. In the latter case an advantage for the eNB would be not to stop ongoing dynamic scheduling on reserved HARQ id and choose a free one to start with.
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