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1. Introduction

At RAN2#63 it was agreed that an HARQ process can be shared for dynamic and semi persistent scheduling.

In order to know if a retransmission or a new transmission occurs for an HARQ process, an indication of “new data” or “retransmission” must be provided to the HARQ entity in the UE for the uplink and the downlink.

For dynamic scheduling, there is new data when the NDI bit is toggled compared to the last indication. For SPS, it was found beneficial to have different rules whereby a retransmission is indicated with NDI = 1 and a new transmission is indicated with NDI = 0. Below we discuss how these two interpretations of NDI are to co-exist.

Also during the email approval of MAC CR 0027 on Handling of Semi-Persistent Assignments and Grants, Qualcomm expressed a concern with the CR which allows retransmissions with SPS-C-RNTI to happen irrespective of whether a configured grant is stored or not. The concern is explained and a solution is proposed.
2. Discussion
2.1. NDI with shared dynamic and SPS
The UE will transmit new data in response to PDCCH to C-RNTI when:” the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process”. When sharing a process with SPS a few questions arise:
· What is the value of NDI in the previous transmission when the previous transmission is a first SPS transmission without PDCCH?

· What is the value of NDI in the previous transmission when the previous transmission is a non-adaptive SPS UL retransmission?

· Given the above, how does eNB set NDI in a PDCCH to C-RNTI asking for a new transmission on a HARQ process shared with SPS? 

One could try and define rules for the above, but it seems simpler to agree that SPS retransmissions are performed only with SPS C-RNTI. Therefore the first time C-RNTI used after the HARQ process is used for SPS, is always for a new transmission. 
Proposal 1: When a grant to C-RNTI follows use of an HARQ process by SPS, a new transmission occurs

A draft CR to capture proposal 1 was submitted in [1].  The goal is to clarify these rules:
1) if last use of a process was for C-RNTI and grant is to C-RNTI and NDI is toggled : new TX

2) if last use of a process was for SPS-RNTI and grant is to C-RNTI: new TX

3) if grant is to SPS C-RNTI, go by NDI

We had not foreseen such complexity involved in sharing HARQ process between SPS and dynamic scheduling. We estimate that the additional complexity is not quite worth the gains. If this view was to be shared by a majority, we would consider removing HARQ process sharing.

2.2. NDI with shared dynamic and SPS

In the conclusion of email approval for MAC CR 0027 on Handling of Semi-Persistent Assignments and Grants the follwing was provided by Ericsson:
Q4 [Qualcomm] 5.3.1 and 5.4.1 the first line added allows retransmissions with SPS-C-RNTI to happen irrespective of whether a configured grant is stored or not. In our understanding retransmissions with SPS-C-RNTI should be possible only if a grant is already configured. i.e. this should not be allowed when SPS is configured by RRC, but not started by PDCCH ( while talk spurt is not ongoing).
A4) I believe there was some discussion w r t this or similar at RAN2 meeting #63. In the context of the U-plane SPS discussion (question 1a), a view was expressed that retransmission can continue even if the resource is deactivated. I regret I don’t recall any explicit agreement in either direction though. Thus, I propose we come back to how, if necessary, to best capture such restrictions at a future meeting.
Likely the time needed to detect SPS is not needed anymore is much longer than the maximum time taken to retransmit data transported by SPS.  Therefore we do not see a need to enable retransmissions of SPS HARQ data after SPS is de-activated. 
Allowing retransmissions with SPS C-RNTI when a configured grant is not stored increases the risk of having error scenarios due to false alarms. For instance a false SPS grant could trigger an undesired adaptive retransmission of a dymanic transmission. Therefore we propose 

Proposal 2: Allow retransmissions with SPS C-RNTI only when a configured grant is stored.
This is also captured in the draft CR [1].
3. Conclusion

We suggest approving proposal 1 and 2 and the changes in [1].
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