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1 SPS General
At earlier meetings there seemed to be significant support for SPS for NB-IoT for various use cases of time-regular traffic and file transfer. Different companies seemed to have different use cases in mind and it might be difficult to agree on exactly the target use cases. All companies seemed to be in agreement that the objective is to reduce PDCCH signaling. 
Observation: The discussed use cases can be handled by the current LTE SPS. 
Proposal 1: Introduce support for both UL and DL SPS for both multi-TB-transmissions, and time-regular transmissions.
We assume that the SPS operation would be very similar to that in LTE, i.e. that 
· There is a SPS resource configuration by RRC that contains the time domain configuration. 

· The SPS resources are activated and deactivated by PDCCH by a configured SPS RNTI
Proposal 2: As for LTE, there is a SPS resource configuration by RRC that contains the time domain configuration, and the SPS resources are activated and deactivated by PDCCH scheduling by a configured SPS RNTI. 
We believe that a main purpose with SPS is to reduce the resources used for PDCCH. However it would be good if it also could translate into UE power savings, e.g. if there is an active SPS resource for DL or UL that occurs at a certain point, it could be possible that the UE skips monitoring PDCCH in the time period immediately preceding the time of the active SPS resource. However the timing of PDCCH monitoring is more of a RAN1 matter. 
Proposal 3: Send a LS to RAN1, informing on agreements, asking to investigate the impact to R1 specifications and additionally asking RAN1 to look for UE power saving opportunities by avoiding PDCCH monitoring at/before SPS occasions. 

2 DL SPS Operation

For DL SPS, we assume that for every DL SPS resource there is also an UL resource for HARQ Feedback.
For DL HARQ retransmissions there seems to be two options: 

1) DL HARQ retransmissions are always dynamically scheduled by NPDCCH, and a SPS resource is always associated with transmission of new data. 

2) DL HARQ retransmissions could use SPS resources (possibly in addition to dynamically scheduled resources). However this would require another mechanism to identify new data, e.g. after ACK, or after X consecutive NACKs, the UE could consider that a DL transmission is a new transmission.  

Proposal 4: Discuss whether DL HARQ retransmissions can take place on SPS resources or not.  
3 UL SPS Operation

For UL HARQ retransmissions there seems to be only one option that retransmissions are dynamically scheduled by PDCCH, as there is no separate ACK/NACK channel, but just PDCCH scheduling.
Observation: UL HARQ retransmissions are dynamically scheduled by PDCCH

For LTE there are two particular behaviors for UL SPS

a) Alt A: When there is an active UL SPS resource there is always a transmission. If there is no data, padding is sent. The number of empty transmissions can be limited by a counter of empty transmissions, implicitReleaseAfter, which deactivates the UL SPS resource after a configurable number of empty transmissions. 
b) Alt B: SkipUplink. When there is an active UL SPS resource, the UE anyway does not transmit anything if there is no Data for transmission.
As power consumption is very important for many NB-IoT UEs, we would like to reduce the number of transmissions as much as possible and we thus prefer alt B. 

Proposal 5: At least SkipUplink behavior shall be supported for NB-IoT for UL SPS

4 Summary

Proposal 1: Introduce support for both UL and DL SPS for both multi-TB-transmissions, and time-regular transmissions.

Proposal 2: As for LTE, there is a SPS resource configuration by RRC that contains the time domain configuration, and the SPS resources are activated and deactivated by PDCCH scheduling by a configured SPS RNTI. 

Proposal 3: Send a LS to RAN1, informing on agreements, asking to investigate the impact to R1 specifications and additionally asking RAN1 to look for UE power saving opportunities by avoiding PDCCH monitoring at/before SPS occasions. 

Proposal 4: Discuss whether DL HARQ retransmissions can take place on SPS resources or not.  

Proposal 5: At least SkipUplink behavior shall be supported for NB-IoT for UL SPS

