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1 Introduction

In the following contribution we describe our view on some of the remaining open issues for semi-persistent scheduling. In particular we focus on how HARQ processes are mapped to semi-persistent resources, whether the HARQ processes allocated to semi persistent scheduling should be available for dynamic scheduling and how to signal retransmissions.
2 Proposed solution
In order to optimize the use of all resources, the HARQ processes should not be permanently allocated to semi-persistent scheduling and dynamic scheduling should be able to reuse them. In order to allow the reuse by dynamic scheduling some rules to avoid ambiguity at the UE side need to be introduced. For simplicity in the following we refer to dynamic scheduling as DS and to semi-persistent scheduling as SPS.

Therefore we propose the following points:

· Some HARQ processes are reserved to SPS via RRC

· The PDCCH grant with SPS-RNTI to activate SPS contains also the HARQ ID of the first reserved HARQ to be used in order to synchronize UE and eNB. The other reserved IDs are used cyclically.
· The HARQ processes used by SPS are also available for DS
In more detail the following solutions and corresponding rules are proposed to resolve the ambiguity between DS and SPS:

· Solution1: If the HARQ buffer size is not taken into account:

· always prioritize SPS transmission over DS;

· SPS retransmissions can be signaled through normal grant with normal C-RNTI.

· Solution2: if the HARQ buffer size can be taken into account:

· SPS retransmissions are signaled through SPS-RNTI 

· if the buffer is big enough:

· in case of DS retransmission and SPS transmissions collision, the new coming SPS data is buffered together with the already existing DS data to be retransmitted. The SPS may be transmitted first and the DS retransmission postponed. Anyway the UE is able to differentiate the following retransmissions by the SPS-CRNTI and normal C-RNTI

· if the buffer is not big enough:

· if the eNB wants to continue the DS ‘s HARQ retransmission, it sends the PDCCH with C-RNTI to the UE and the UE will not flush the corresponding HARQ buffer;

· if the eNB wants to perform the SPS transmission, it replaces the current contents of the HARQ buffer with the SPS data and performs the SPS transmission. While at the UE side, since no PDCCH is received and the UE detects the SPS transmission from the missing PDCCH and replaces the DS data by the newly received SPS data.
Solution 1 is a simple way forward, however it implies higher DS data loss compared to Solution2 which allows to store and postpone the DS retransmission.
3 Conclusion

Two proposals for DL HARQ association for semi-persistent scheduling are presented in section2. Both solutions allow to solve the ambiguity between DS and SPS HARQ allocation and not to waste resources using HARQ processes exclusively dedicated to SPS.

























































































































































































































































































































































































































































































































































































































































































































































