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1. Introduction

In RAN2#63 several decisions regarding semi-persistent scheduling were taken. Among others it was decided that the explicit release of SPS resources is signalled via a PDCCH.

This paper discusses the details of how SPS resources can be released using PDCCH.

2. Discussion
The following discusses in detail how a PDCCH for explicit release of SPS resources can be designed and what implications the design would have.

2.1. C-RNTI and NDI of SPS-release-PDCCH

All PDCCHs related to SPS functionality that have been agreed on in RAN2 are using the SPS-C-RNTI. So far this is the PDCCH for activation of SPS and the PDCCH for retransmission for an initial SPS transmission.

In order to distinguish between activation and retransmission the NDI bit of the PDCCH is used, where NDI=0 identifies activation and NDI=1 identifies retransmission.

In order to allow consistent description in the specification we propose to signal the release of SPS resources using an SPS-activation PDCCH, i.e. a PDCCH with SPS-C-RNTI. This will put all SPS related PDCCHs on common grounds, i.e. with the same C-RNTI. It will allow for straight forward inclusion in the specification as well as for efficient implementation. Furthermore, we propose to set the NDI field of the SPS-release-PDCCH to 0, since the release is a deactivation and in no way connected to a retransmission.

Proposal 1: The PDCCH used for explicit release of SPS resources is masked with the SPS-C-RNTI and has the NDI field set to 0, thus having the same properties as the PDCCH used for activation of SPS resources.

2.2. Distinguishing SPS-release-PDCCH from SPS-activation-PDCCH

To distinguish the release of SPS resources from the actual SPS-activation a special codepoint in the PDCCH will be needed. A zero-size TBS in the MCS field or a zero-resource-allocation in the RB field (as proposed by [1]) of the PDCCH could be a codepoint for identifying SPS deactivation.

However, both zero-size TBS and zero-resource-allocation are currently not defined in [2] and would have to be introduced in RAN1 specifications. The usage of other available codepoints in the resource allocation would be difficult, since they do not allow for a common solution for all bandwidths, for all PDCCH formats and for both UL and DL.

A way that would have less impact to the current specifications for releasing SPS resources is to use a specific value in the PDCCH MCS field (I_MCS), which are defined in tables 7.1.7.1-1 and 8.6.1-1 in [2] for downlink and uplink respectively. This would not require any changes to the formats already defined in [2].

Proposal 2: One PDCCH MCS field value (I_MCS) (as defined in tables 7.1.7.1-1 and 8.6.1-1 in [2]) is used to distinguish among release- and activation-SPS-PDCCH. Thus, a PDCCH as described in Proposal 1 using the defined I_MCS value indicates the release of SPS resources.

As discussed above generally all I_MCS values are potentially suited for being used as a codepoint for the resource release. However, as can be seen in tables 7.1.7.1-1 and 8.6.1-1 in [2] MCS field values 29 to 31 are not mapped onto the transport block size table, i.e. have no related I_TBS information both in downlink and uplink. Therefore, these MCS values cannot be used for SPS activation, since a valid UL grant or DL assignment needs to convey TBS information. Using one of these MCS field values for indicating the release of the SPS resources would have the advantage that MAC could detect the resource release simply by checking for a missing transport block size information when a SPS activation is indicated.

Another advantage of these MCS field values would be that all MCS field values that carry valid TBS information can still be used for SPS activation. This means, that using I_MCS 29 to 31 for resource release would not inherently limit the TBS indication possibility and thus would preserve flexibility on TBS selection for SPS activation.

3. Conclusion
In the following we summarize the proposals made in the discussion section of this document.

Proposal 1: The PDCCH used for explicit release of SPS resources is masked with the SPS-C-RNTI and has the NDI flag set to 0, thus having the same properties as the PDCCH used for activation of SPS resources.

Proposal 2: One PDCCH MCS field value (I_MCS) (as defined in tables 7.1.7.1-1 and 8.6.1-1 in [2]) is used to distinguish among release- and activation-SPS-PDCCH. Thus, a PDCCH as described in Proposal 1 using the defined I_MCS value indicates the release of SPS resources.

Furthermore, we pointed out the advantages of using one of the MCS field  values 29 to 31 to indicate the release of SPS resources.
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