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1 Introduction

In the RAN2 #99 meeting, the following agreements on SPS on SCells were made [1]: 
Agreements

1. UL/DL SPS configuration can be configured and activated simultaneously on both PCell and PSCell

2. SPS can be configured for a SCell.  FFS if it is restricted to a single configuration or can be allowed on multiple SCells.  

This contribution discusses issues related to configuring and managing SPS on SCells.
2 Discussion  
2.1 Configuration
One of the main motivation behind the agreement to configure SPS on a SCell is to support PDCP duplication of URLLC using SPS or grant-free transmission. Having SPS on a SCell would allow different legs of a duplicated DRB supported on different carriers. In this use case, only one more SPS configuration (in addition to the one on PCell) is needed.  
For NR, VoIP is the only application other than URLLC that would likely use SPS. However, it is unlikely that PDCP duplication would be used for VoIP applications, because its latency and reliability requirements do not justify the cost of duplication. So this SPS only needs to be configured on a PCell. 
We do not see clear use cases, at least not for Rel-15 or near future, in which a UE needs to support URLLC and VoIP on separate SPS configurations at the same time.  Therefore, we do not believe it is necessary to support SPS on multiple SCells or more than one SPS configurations on any SCell.
Proposal 1.
At most one SCell can be configured with SPS, and at most one SPS can be configured on any cell.
In the LTE baseline, UE is configured with a SPS C-RNTI for receptions on its configured grants. This special C-RNTI helps differentiate the UE from others. For this reason, if a UE is configured with multiple SPS, it does not need to have different C-RNTIs for each of its SPS.
Proposal 2.
A single SPS C-RNTI is allocated to a UE configured with multiple SPS.
2.2 Fast activation
In the LTE baseline, eNB activates a SPS by L1 signalling and the UE then confirm the activation by sending back a confirmation via MAC CE. This confirmation is necessary because in NR uplink skip is always enabled. 
On the other hand, this handshake procedure does introduce some delay before a UE can use the SPS. In the case where a SCell is re-activated, a previously configured SPS on that SCell may not need to go through the above activation step. The SPS parameters configured by L1 activation can be restored based on their values before its deactivation. This simplification allows a UE to use the SPS immediately without delay, which can be useful for services requiring low latency (e.g. URLLC).   
Another advantage of this simplification is that it allows a unified activation procedure for “Type-1” and “Type-2” grant-free transmission schemes. Because Type-1 grant-free transmission does not use any L1 signalling, it can be reactivated either implicitly by that of the SCell, or by RRC signalling. The latter option has much longer delay and is not desirable for its targeted use cases. 

This is simplification may not be critical in all use cases. Therefore, we propose it can be supported as a configurable option. 
Proposal 3.
After SPS on a SCell is configured, network has the option to configure if activation of that SCell implicitly activates the SPS configuration.
3 Summary
Based on the above discussions, we recommend RAN2 to discuss the following proposals: 
Proposal 1. At most one SCell can be configured with SPS, and at most one SPS can be configured on any cell.

Proposal 2. A single SPS C-RNTI is allocated to a UE configured with multiple SPS.

Proposal 3. Network has the option to configure if re-activation of a SCell implicitly activates the SPS configured on that SCell. 
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