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1.
Introduction
This paper lists some open issues related to semi persistent scheduling and proposes a way forward for each issue.
2.
Discussion and proposal
2.1
Allocation of HARQ processes in DL
When a DL HARQ retransmission is performed by sending a scheduling assignment there is a need to associate the scheduling assignment with the transmission made in a semi persistent resource. The most straight forward solution to achieve this is to allocate a HARQ process to the semi persistent resource. This means that a HARQ retransmission is simply done by indicating the same HARQ process id in the scheduling assignment. If the HARQ retransmissions extend longer in time than the packet inter-arrival time (20 ms for VoIP) it is not sufficient with a single HARQ process, i.e. it needs to be possible to allocate more than one HARQ process to semi persistent scheduling. It is proposed that this allocation is done by RRC.

Proposal 1: It should be possible to allocate more than one HARQ process to semi persistent scheduling and the allocation is performed by RRC.

When more than one HARQ process is allocated to semi persistent scheduling it is also needed to have a rule to decide which HARQ process that shall be used in a particular TTI. A simple solution is just to alternate the processes (e.g. 1,2,1,2,1..). However it must be assured that the UE and eNB starts the alternating pattern at the same time. Thus it may not be suitable to connect the “starting point” of the alternating pattern to the reception of PDCCH or similar. Instead an unambiguous starting time should be configured via RRC in order to achieve a fixed mapping of SFN to HARQ process number, which is also argued in [1].
Proposal 2: When more than one HARQ process is allocated, the HARQ process to use is determined by a fix mapping to the SFN configured via RRC.

In UL the same issue does not exist since the HARQ process is derived from the sub frame number.
2.2
Release of resources
It has not yet been agreed how the semi persistent resources should be released. The options are either to have explicit release (e.g. by sending a normal grant on the PDCCH or through a MAC control PDU) or an implicit release where the resources are automatically revoked according to some rule (e.g. when a number of consecutive semi persistent resources have been unused).  We think that the possibility to have an explicit release is desirable since the eNB should have the possibility to abort a semi persistent grant (e.g. in case the application gives a continuous stream of data or the eNB simply wants to change scheduling strategy).
One argument that could be raised for implicit revoking is that in case the semi persistent scheduling is triggered by a false alarm it could be difficult for the eNB to revoke it explicitly. However, with the solution to reduce the false alarm rate proposed by Nokia (to require two semi persistent grants to start a semi persistent scheduling) the false alarm rates will be negligible. 
Proposal 3: The semi persistent resources in DL and UL should be possible to release explicitly via a dynamic grant on PDCCH
Related to false alarms, there could potentially be an issue that the semi persistent resource is turned off “by mistake” if a dynamic grant is erroneously detected. This can be prevented by requiring that the dynamic grant that revokes a semi persistent grant shall have the same parameters (e.g. TF) as the semi persistent grant. This also allows for a temporary override of the semi persistent grant e.g. if a large packet needs to be transmitted without revoking the semi persistent grant.
Proposal 4: The semi persistent grant/assignment is only revoked if the received dynamic grant/assignment on PDCCH has the same parameters (e.g. TF) as the semi persistent grant

3.
Conclusion
Proposal 1: It should be possible to allocate more than one HARQ process to semi persistent scheduling and the allocation is performed by RRC.

Proposal 2: When more than one HARQ process is allocated, the HARQ process to use is determined by a fix mapping to the SFN configured via RRC.

Proposal 3: The semi persistent resources in DL and UL should be possible to release explicitly via a dynamic grant on PDCCH
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