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1   Introduction
The topic of multiple SPS configurations support in NR has now been debated for the past couple of meetings. In the RAN2 NR ad-hoc #2 meeting in Qingdao, the following was agreed:
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

Building upon this agreement, one outstanding issue – whether we should additionally support SPS on SCell – was concluded affirmatively in the RAN2#99 meeting in Berlin, where the following agreement was reached:

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.  

It is worth observing straight away that this agreement (the fact that SPS can be configured for an SCell) does not automatically mean that we support simultaneous activation of SPS on SpCell and SCell / multiple SCells – in other words, support for SPS on SCell does not automatically mean support for more than one SPS configurations per MAC. One of the main motivations for the latter is the URLLC use case and packet duplication. For packet duplication, an argument can be made in favour of these multiple configurations per MAC, in order to ensure uniform treatment for duplicated legs (in case the data in question is configured to use SPS). This submission treats outstanding issues to do with SPS on SCell(s), including the FFS highlighted above.

2   Deactivation of SCells supporting SPS
If SPS is allowed and activated on SCell, concerns have been raised that this SCell should not then be deactivated. In our view this is not an issue that requires further normative work. The drawback that such an SCell (which is barred from being deactivated) cannot easily be added/removed, coupled with the fact that – should it need to be deactivated, the simplest solution is to deactivate the SPS (network would first deactivate the SPS and then the SCell) – means that our preferred approach is as follows:

Proposal 1: No special normative treatment in terms of deactivation is required for SCell supporting SPS. Deactivation of such cells can be left to network control.
3   Number of SPS configurations per cell group
As already agreed, one SPS per MAC entity should definitely be supported, with SPS allowed on either SpCell or SCell. Additionally, the most recent (Berlin) agreement allows two SPS configurations per MAC entity in case where SPS is simultaneously activated on PCell and PSCell. The question that now remains is whether we should support simultaneous SPS on SpCell and SCell / simultaneous SPS on multiple SCells. This would mean that we would be supporting (at least) two SPSs per MAC/cell group in all possible combinations of cell types: PCell and PSCell; SpCell and SCell(s); and multiple SCells. 

The most prominent use case in support of this is URLLC packet duplication. It would indeed cause all kinds of complications of one leg is supported with SPS while the other leg is not. 
From the implementation perspective, there is however a need to limit the number of SPS configurations. If a UE can support multiple SPSs, and the network is so configured that it allows this for a given deployment, then many more combinations of services can be supported by SPS than is currently the case. But in NR Phase I, we maintain that from the network point of few, there is no rationale to allow more than one SPS configuration per cell group unless it is for URLLC duplication support, in which case two SPS configurations per cell group will suffice, in any of the possible combinations of cell types (PCell and PSCell; SpCell and SCell(s); multiple SCells). Therefore we propose the following as compromise:
Proposal 2: Number of SPS configurations per MAC is limited to one, unless the UE supports URLLC in which case it is limited to two. This restriction applies to all possible combinations of cell types (PCell and PSCell; SpCell and SCell(s); multiple SCells).
Proposal 3: RAN2 to agree the Text Proposal for TS 38.321 covering SPS operation on SCell in NR given in the Appendix of this document.
4   Conclusions
In this tdoc we treated the 2 major outstanding issues on the topic of SPS in NR – more specifically, 1) whether any special normative treatment in terms of deactivation is required for SCell supporting SPS, and 2) what the number is of SPS configurations that should be supported for a cell group.
On the first issue, we propose the following:

Proposal 1: No special normative treatment in terms of deactivation is required for SCell supporting SPS. Deactivation of such cells can be left to network control.
On the second issue, our preference is as follows:

Proposal 2: Number of SPS configurations per MAC is limited to one, unless the UE supports URLLC in which case it is limited to two. This restriction applies to all possible combinations of cell types (PCell and PSCell; SpCell and SCell(s); multiple SCells).
Proposal 3: RAN2 to agree the Text Proposal for TS 38.321 covering SPS operation on SCell in NR given in the Appendix of this document.
Appendix: TP for TS 38.321
5.8
Semi-Persistent Scheduling (SPS)

5.8.1
General

RRC configures the following parameters when Semi-Persistent Scheduling (SPS) is configured:
-
sps-C-RNTI: SPS C-RNTI;

-
sps-IntervalDL: Downlink SPS interval if SPS is configured for the downlink;
-
sps-IntervalUL: Uplink SPS interval if SPS is configured for the uplink.

Editor's note: The name of RRC parameters sps-IntervalUL and sps-IntervalDL are tentatively used to capture the agreement, but can be changed later.
Editor's note: semiPersistSchedC-RNTI was tentatively added, but needs to confirm by both RAN1 and RAN2. Other parameters used in LTE (e.g. numberOfConfDL/ULSPS-Processes) can be added after having agreements in RAN2. Also editorial changes were made for the consistency.

When SPS for uplink or downlink is released by RRC, the corresponding configured grant or configured assignment shall be discarded.
SPS is supported on any serving cell (i.e. SpCell or SCell), and the MAC entity is configured with at most one SPS configuration per serving cell. UL/DL SPS can be configured and activated simultaneously on both PCell and PSCell. Additionally, UL/DL SPS can be configured and activated simultaneously on an SpCell and SCell / multiple SCells. Simultaneous configuration and activation of two SPS processes – either on PCell and PSCell; SpCell and SCell(s); or multiple SCells – is only allowed in cases where the UE supports URLLC traffic, in which case the MAC entity is configured with at most two SPS configurations per cell group. In all other cases, the MAC entity is configured with at most one SPS configuration per cell group.

[image: image1.png]



