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1. Introduction
In RAN2#97bis meeting, following agreements on SPS are reached [1].
-	Like in legacy LTE, at least SPS period is configured by RRC. FFS how frequency resources, MCS, etc., for SPS are provided to the UE depends on RAN1 discussion. 
-	UL skipping for dynamic grant should be configurable.  FFS if UL skipping for SPS is configurable.
-	Working assumption:  Like in LTE, DRX behaviour with SPS UL should be to restart inactivity timer when UL data is transmitted, and not to restart when SPS UL grant is not used.  This behaviour depends on outcome of DRX design.

Based on the agreements so far, considerations are provided on SPS in this contribution. In more specific, SPS configuration, HARQ related issues and multiple SPS configuration issues are discussed.
2. Discussion
In LTE, for asynchronous HARQ operation with SPS, retransmission UL grant is transmitted to UE in DCI scrambled by SPS C-RNTI and setting NDI to 1. 
In NR, asynchronous HARQ is agreed to be supported. Since the explicit UL grant or DL assignment along with process ID is transmitted for retransmission, the retransmission resources are not necessary the SPS configured UL grant or SPS configured DL assignment. This flexibility speeds up retransmission because network does not need to wait for next SPS resource for retransmission.
On the other hand, network can still use SPS UL grant/assignment for retransmission, especially for the case there is only one DL or UL SPS process for a SPS configuration.
Proposal 1: Resource used for SPS retransmission can be either configured SPS resources or dynamic allocated.

For asynchronous UL HARQ, after UE finish a UL transmission using SPS configured UL grant, UE monitor PDCCH for retransmission UL grant which is regarded as implicit NACK. If UE does not receives retransmission UL grant within a period of time, UE thinks the previous transmission successful and new UL transmission of the same process can be performed.
In last meeting, there is contribution proposed to define a waiting timer for UE to wait retransmission UL grant.[2]
We propose to another option to define UE behaviour on waiting for retransmission grant. In this option, UE regards previous UL transmission of a HARQ process successful if no retransmission UL grant is received before the next configured UL grant which is associated to the same process.


Figure 1: illustration on UE waiting for retransmission UL grant

Figure 1 shows an example. UE is configured with 2 UL SPS processes. UE first performs UL transmission using a configured UL grant with process ID 0. After that, UE waits for retransmission UL grant until the next configured UL grant which is connected to process ID 0. And during this time, UE can perform UL transmission using configured UL grants which are connected to other HARQ processes. 
It is up to NW to guarantee that schedule the retransmission during UE waiting time.
In this way, UE is not blocked due to waiting for retransmission UL grant, and NO explicit waiting timer is needed.
Proposal 2: UE regards previous UL transmission of a HARQ process success if no retransmission UL grant is received before next configured UL grant associate to that HARQ process.

For asynchronous HARQ operation, an explicit PID is indicated in DCI for retransmission UL grant/DL assignment. In LTE, SPS process ID is calculated according to SPS interval, current TTI number of SPS resource and SPS process number. This method can be reused for NR SPS.
One difference is that multiple TTI durations is introduced in NR. Thus the time domain resource unit may be shorter than one subframe in NR. In this case, only the current TTI number is affected, for example, slot number may be considered when determine the TTI number.
Proposal 3: SPS HARQ process ID is calculated in the similar way to that of LTE SPS.
3. Conclusion
Proposal 1: Resource used for SPS retransmission can be either configured SPS resources or dynamic allocated.
Proposal 2: UE regards previous UL transmission of a HARQ process success if no retransmission UL grant is received before next configured UL grant associate to that HARQ process.
Proposal 3: SPS HARQ process ID is calculated in the similar way to that of LTE SPS.
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