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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

Based on this agreement, one outstanding issue is whether we should support SPS on SCell. It is worth observing straight away that this does not automatically mean that we support simultaneous/independent SPS on SpCell and SCell – 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). These two topics are treated in this submission.

2   SPS on SCell – to support, or not to support?
In NR, CA will not just increase the throughput, but also potentially provide qualitatively different paths. This is owing to the fact that PCell and SCell may have different numerology parameters. There is therefore a clear benefit in our opinion in allowing SPS on both of them, so that we can maximise the scope of services we can serve with SPS and make the most of resources offered by CA. 
There could be cases where PCell configuration (numerology) is such that it does not support the most stringent service a UE needs to provide, and allowing SPS on an SCell could alleviate this issue. In other words, there are numerous use cases where services suitable for SPS are better supported on SCell (e.g. URLLC may be better supported on SCell, depending on the deployment scenario).
Of course, we could argue against this by saying that we could e.g. use grant-free transmission on SCell rather than SPS, or we could say that we could use one single SPS grant to cover e.g. both URLLC and VoIP by configuring short enough periodicity and then using LCP mechanism to allow transmission of VoIP packets when needed. However, assuming (for the time being) that the number of SPS configurations per cell group is limited to one, there would be no big difference between SPS on PCell and SPS on SCell from standardization (RAN2) perspective. Given the above, and the fact that additionally we see no reason to restrict the SPS on SCell to UL only, we propose the following:

Proposal 1: SPS on SCell is allowed.

Proposal 2: SPS on SCell can be configured on both UL and DL.
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 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 3: 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 explained in the previous section and Proposal 1, one SPS per MAC entity should definitely be supported, with SPS allowed on either SpCell or SCell. The question that now remains is whether we should support simultaneous SPS on SpCell and SCell. This would mean that we would be supporting two SPSs per MAC/cell group. 

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. Therefore we propose the following as compromise:
Proposal 4: Number of SPS configurations per MAC is limited to one, unless the UE supports URLLC in which case it is limited to two.
4   Conclusions
In this tdoc we treated the 2 major outstanding issues on the topic of SPS in NR – more specifically, 1) whether SPS should be allowed on SCell, 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: SPS on SCell is allowed.

Proposal 2: SPS on SCell can be configured on both UL and DL.
Proposal 3: 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 4: Number of SPS configurations per MAC is limited to one, unless the UE supports URLLC in which case it is limited to two.[image: image1.png]



