
3

3GPP TSG-RAN WG2 #64
Tdoc R2-086175
Prague, Czech Republic, November 10th-14th 2008

Agenda Item:
6.1.1.09
Source: 
Ericsson
Title:  

Open issues in Semi Persistent Scheduling
Document for:
Discussion, Decision
1. Introduction

Many issues where closed at RAN2 #63 related to semi persistent scheduling. Some details however remain in order to reach a complete specification. In this paper we raise some open issues and present a way forward. A draft CR is attached in the end of the document.
2. Discussion on open issues
2.1
HARQ association for DL

It has been agreed that

· HARQ process id (or ids) are configured via RRC

· More than one HARQ process can be configured

· Processes reserved (configured) for SPS can be reused also for dynamic scheduling

· If more than one HARQ process is reserved (configured) for SPS the process id is linked to the time of the SPS resource

· The HARQ process id is tied to the SFN

Considering the above agreements it is not clear exactly how the HARQ process id is determined from the SFN/timing of the SPS resource. One solution was presented in [1] where the HARQ process was derived directly from the SFN where the SPS resource was configured for all transmissions. That however contradicts the agreement that the HARQ processes are configured via RRC and the formula becomes complicated for periodicities that are not integers of 10 ms. 
One solution is to only define a formula that maps the initial HARQ process to the timing of the SPS resource. Since no SPS periodicity is shorter than 10 ms it is sufficient to use the SFN in this calculation. The HARQ process for the subsequent SPS transmission is simply obtained by taking the next configured SPS HARQ process. The formula would then look as follows:

1. NUMBER_OF_CONFIGURED_SPS_PROCESSES  HARQ processes are configured via RRC

2. The initial HARQ process ID for the first SPS resource is determined from the timing of the PDCCH assignment as the nth of the configured HARQ processes for SPS where n = SFN modulo NUMBER_OF_CONFIGURED_SPS_PROCESSES ]
3. At each subsequent transmission opportunity, use the subsequent of the HARQ processes configured for SPS, counting modulo NUMBER_OF_CONFIGURED_SPS_PROCESSES 
Example:

Assume that three HARQ processes, 3,5 and 7 are configured via RRC. The SPS is initiated by a PDCCH assignment in SFN=17. Since (17 mod 3) = 2 the 2nd (starting from index 0) of the HARQ process is used, i.e. process 7. The formula thus gives the HARQ process to use for the initial SPS resource based on the SFN and the HARQ process “index” is incremented for each transmission opportunity.
Proposal 1: Apply the proposed formula to calculate which of the configured HARQ processes to use for the first SPS assignment and use the subsequent configured SPS HARQ process at each transmission opportunity.
2.3
Signalling of explicit release (uplink)
It has been agreed to have explicit release of the semi persistent resource in uplink through a PDCCH grant. It is however not clearly agreed

· Which C-RNTI (semi persistent or dynamic) that is used for the release

· If the resource assignment in the grant should fulfil any certain criteria in order to reduce the false alarm rate

A straightforward solution would be to use the SPS C-RNTI and apply a criterion such that only a certain predefined resource assignment is used to release the SPS assignment. That could also be seen as configuring an “empty” SPS resource. It is proposed that RAN1 specify a suitable resource assignment for the explicit release and further that the RAN1 specs are modified to include an indication to MAC when the SPS resource is released.
Proposal 2: For explicit release of SPS in uplink, a PDCCH grant using the SPS C-RNTI with a predefined resource assignment shall be used.
Proposal 3: Ask RAN1 to specify a suitable resource assignment in the PDCCH grant for the explicit release and include in the RAN1 specs that a “release of SPS resource” indication is given to MAC when such a grant is received.

2.3
NDI handling 

It has been agreed that for SPS the NDI shall be set to 0 for initial activation and to 1 for retransmissions. It has also been agreed that dynamic scheduling can be used for the same processes as have been configured for SPS. It is however not clear how the NDI should be set when a dynamic assignment/grant is sent for a HARQ process configured for SPS.
At least two options exist:

Option 1: The UE determines if the NDI has been toggled or not compared with the last received NDI for the dynamic C-RNTI 

This option requires that the UE remembers the NDI that was previously used for dynamic scheduling and compare any received NDI with that value, independent on the NDI value used for SPS. This is feasible but does not seem attractive from a complexity point of view.

Option 2: The UE always considers the NDI to be toggled in the first dynamic PDCCH assignment for a SPS process
This option only requires the UE to store only NDI value, even if the same HARQ process is used for dynamic scheduling and SPS. A rule is used to always treat the first dynamic assignment/grant as a new transmission. This seems to be less complex than the first option and is therefore proposed here.

Proposal 4: The UE always considers the NDI in the first received PDCCH assignment/grant on the UE’s C-RNTI in a process configured for SPS as a new transmission, independent on the NDI value used for SPS.
2.3 Release of SPS resources when TA expires
When the timer alignment timer expires the semi persistent resources shall no longer be used. Therefore it is proposed to clarify that:

Proposal 5: Any assigned SPS resources shall be released when the time alignment timer expires.

3. Summary and conclusion

Proposal 1: Apply the proposed formula in 2.1 to calculate which of the configured HARQ processes to use for the first SPS assignment and use the subsequent configured SPS HARQ process at each transmission opportunity.
Proposal 2: For explicit release of SPS in uplink, a PDCCH grant using the SPS C-RNTI with a predefined resource assignment shall be used.

Proposal 3: Ask RAN1 to specify a suitable resource assignment in the PDCCH grant for the explicit release and include in the RAN1 specs that a “release of SPS resource” indication is given to MAC when such a grant is received.

Proposal 4: The UE always considers the NDI in the first received PDCCH assignment/grant on the UE’s C-RNTI in a process configured for SPS as a new transmission, independent on the NDI value used for SPS.
Proposal 5: Any assigned SPS resources shall be released when the time alignment timer expires.
A CR implementing the proposed changes is available in R2-086178
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