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1 Introduction

During last RAN 2 NR Ah#2 meeting, it was agreed to have a unified model in MAC on both SPS and grant-free. Besides, multiple SPS for the same cell will not be supported, it’s not decided whether SPS on SCell is supported or not:

Agreements 

=>
Modelling in the MAC for grant-free will be discussed after the difference between the two schemes is better understood pending RAN1 progress.  RAN2 will aim to have a unified MAC operation for common functionalities between grant-free and UL SPS with understanding that there can be differences after input from RAN1. 
=>
RAN2 understands that to support UL SPS similar to LTE a mode of operation in which RRC configuration (with no initial PHY resources) with L1 activation/deactivation needs to be supported.  RAN2 will continue discussion on UL SPS, with LTE functionality.  

=>
A common RRC signalling can be design to allow the configuration of different UL transmissions schemes.  
Agreements 

-
Multiple SPS for the same cell will not be supported.  

-
SPS on PSCell will be supported

FFS if SPS on SCell will be supported

In this paper, we further discuss the left issues from last RAN2 meeting, i.e. the supporting SPS on SCell.
2 Discussion
In NR, the CA case could be different from that in LTE, firstly, different carrier may have different numerology. The SPS on different carrier with different numerologies may serve different purposes, for example, one carrier with 15KHz subcarrier-spacing numerology for VoIP service and the other carrier with 60KHz subcarrier spacing numerology for low latency services are foreseen. Secondly, for CA duplication, the duplicated packets are transmitted through different carrier for reliability, it’s fair to configure SPSs on the carriers for duplicated packets. 
Thus, it could be beneficial to enhance the SPS to be supported on SCell. 

Proposal 1 SPS on SCell is supported in NR
If all the cell can be configured with SPS in CA case, the gNB should be able to activate or release the specific SPS on each cell independently when necessary. The intention is to make the SPS resources on each cell be used with more efficiency. Moreover, from control channel overhead perspective, it’s beneficial that the gNB is able to activate/deactivate one or more SPS on different cells using the a single DCI.
Proposal 2 SPS on each cell is activated or released independently

Proposal 3 SPS on different cells can be activated or released through a single downlink control information

In 36.321, the SPS confirmation mechanism is specified, which cited as follows:

-
else if the NDI in the received HARQ information is 0:

-
if PDCCH contents indicate SPS release:

-
if the MAC entity is configured with skipUplinkTxSPS:

-
trigger an SPS confirmation;
-
if an uplink grant for this TTI has been configured:

-
consider the NDI bit for the corresponding HARQ process to have been toggled;

-
deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI;

-
else:

-
clear the corresponding configured uplink grant (if any).

-
else:

-
if the MAC entity is configured with skipUplinkTxSPS:

-
trigger an SPS confirmation;
In LTE, UE triggers SPS by indication either the SPS is released or the SPS is activated. The intention for SPS confirmation is that, due to UE has been configured with skipping SPS when no data is available to transmit, the eNB should be aware whether UE does not transmit data on the configured grant or the UE has skipped the SPS. In NR, it’s agreed that the UE should always skip the SPS when no data available to transmit. Thus, the SPS confirmation should be supported in NR.

Proposal 4 SPS confirmation should always be supported in NR
Besides, if the SPS resource can be activated or released in group, i.e., through single PDCCH, the SPS confirmation should be able to indicate which cell is confirmed. In LTE, since SPS confirmation MAC CE is zero bits and identified by a sub-header with specific LCID. One way for the UE to confirm each SPS is to send such LTE SPS confirmation MAC CE in each corresponding cell. The other way is to enhance the current SPS confirmation MAC CE so that it can confirm different SPS in a single MAC CE. We think the MAC CE enhancement is more beneficial since it can be transmitted on a single SPS resource, especially when the SPSs is activated or released in group.
Proposal 5 SPS confirmation MAC CE should be enhanced so that it can confirm SPS in different cells
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
SPS on SCell is supported in NR
Proposal 2
SPS on each cell is activated or released independently
Proposal 3
SPS on different cells can be activated or released through a single downlink control information
Proposal 4
SPS confirmation should always be supported in NR
Proposal 5
SPS confirmation MAC CE should be enhanced so that it can confirm SPS in different cells
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