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Introduction
In RAN2#105bis meeting, RAN2 made several related agreements on CG / SPS support in Rel-16 summarized in an LS to RAN1 in [1]:  
	[bookmark: _Hlk7450041]R2 assumes that the maximum number of active SPS configurations for a given BWP of a serving cell in the specification is 8 or 16 (FFS).
[bookmark: _Hlk6993308]R2 assumes short SPS/CG periodicities and/or multiple SPS/CG configurations and/or combination thereof could be used to mitigate the periodicity misalignment between the TSN periodicity and CG/SPS periodicity. Other solutions not precluded, e.g. to address resource consumption. 
Will support “short” SPS periodicities, at least down to 0.5ms
Ask R1 on feasibility, and additionally the feasibility to go down to even lower values, e.g. 2 symb.  
R2 assumes that activation/deactivation is done by DCI. 
RAN1 should address activation/deactivation DCIs related with configured grant Type 2 and SPS in the case of multiple configurations
When multiple UL CG or DL SPS configurations is configured, an offset for each configuration is needed for the calculation of the HARQ process ID



In this contribution we provide our views on the items highlighted above. Particularly, we focus on the following issues mentioned in the RAN1 feature summary R1-1905813 [2]:
· Supported maximum number of SPS configurations
· How to identify/differentiate each configuration among multiple SPS configurations
· Activation/release signaling mechanism for multiple SPS configurations
We would like to note that similar issues are being discussed in RAN1 in the context of (uplink) configured grants (CGs). We therefore would like to point the reader to our companion contribution [3], as the corresponding observations are similar in many of the cases. Our contribution [3] also discusses other issues such as false-alarm activation/release considerations of multiple Type 2 CGs which are also relevant for SPS.
Discussion
	Supported maximum number of SPS configurations
Regarding Q1 in the RAN2 LS to RAN1: 
1. RAN2 agreed that the maximum number of active SPS configurations for a given BWP of a serving cell should be either 8 or 16, but could not reach a final conclusion. From RAN2 perspective 8 was proposed as it seems to be sufficient for current TSC requirements. On the other hand, the current maximum number of simultaneous HARQ processes in the UE is 16, so this is why this number was proposed. 
Q1: RAN2 would like to kindly ask RAN1 whether from PHY layer perspective there is a difference or preference, e.g. in terms of complexity to, to support 8 or 16 configurations. 

So far, we have not identified any issues to support 16 SPS configurations. We would like to emphasize that the maximum number of SPS configurations supported in the specifications and how many a UE will actually support are two independent issues. Support of multiple active SPS configurations for a UE may require Rel-16 UE capability signaling, which could also include the supported number of SPS configurations if the UE supports less than the maximum number of SPS configurations supported by specification. 
Observation 1: There is no significant difference in terms of complexity of supporting 8 or 16 active SPS configurations in specifications. 

Activation and deactivation of multiple SPS configurations
Regarding Q3 in the RAN2 LS to RAN1: 
3. RAN2 assumes that activation/deactivation of multiple SPS/CG configurations is done by DCI. There is no consensus in RAN2 on activation/deactivation of multiple SPS/CG configurations to be done by one DCI for multiple configurations or by one DCI per configuration (as in LTE rel-15). 
Q3: RAN2 would like to kindly ask RAN1 the feasibility of activation/deactivation of multiple SPS/CG configurations via DCI signalling. 

First, in general activation /release of multiple SPS configuration (at least using separate DCIs) is feasible, as already supported for Rel-15 LTE HRLLC. The feasibility on the support of a single DCI activating/releasing more than one SPS configuration needs further consideration. 
Observation 2: Activation/deactivation of multiple SPS configurations via DCI signalling is in general feasible.
[bookmark: _Hlk7460970]In Release 15 specifications, the activation DCI of a SPS configuration defines many physical layer parameters of the semi-persistent allocations such as MCS, time-domain allocation, frequency-domain allocation, etc. If using a single DCI to activate multiple SPS configurations, the flexibility in the physical layer parameters for the different SPS configurations will be restricted, i.e. time-domain offset between SPS configurations and frequency-domain allocation would be the same unless new rules or signaling mechanism are defined to allow more flexibility. As we noted in our companion contribution [3], we don’t see it feasible to have this additional information (including at least time-domain assignment for each SPS) in the activation DCI on top of the bits that are needed to indicate the addressed configurations. Therefore, we think that the support of a single DCI activating more than SPS configuration will have a direct effect on the needed RRC configuration content of different SPS configurations. And in general, the support may only make sense considering the different SPS configurations associated with a single TSN traffic flow, as different TSN traffic flows and/or traffic type most probably would need activation or re-initialization at different times. 
Observation 3: Activation of multiple SPS configurations via a single DCI may have an impact on the needed RRC configuration content of different SPS configurations.
The deactivation of multiple SPS configurations via a single DCI is simpler as the flexibility for different time/frequency-domain offsets is not needed. In this case, it should be sufficient to have a bitmap of length M (where M is the number of SPS configurations) to indicate the addressed configurations, and this would provide DL control overhead reductions as compared to independent SPS deactivation. Some unused bit-field in the DCI (such as the HARQ-ID field as used for LTE URLLC) could be used for this purpose. Such joint deactivation seems to make mainly sense for different SPS configurations of the same service (or TSN traffic flows) as for different traffic flows or services the probability of the service to terminate at the same time is rather small. 
Observation 4: Deactivation of multiple SPS configurations using a single DCI requires multiple bits in the DCI to indicate the SPS configurations that are addressed, and some unused fields could be used for this purpose. 
Observation 5: Activation / release of multiple SPS configurations using a single DCI seems to only make sense for SPS configurations of the same TSN traffic flow, but not for different traffic types or TSN traffic flows. 
Moreover, we would further like to note here, that in a possible LS reply to RAN2, RAN1 should clearly indicate that the decision if to support joint or separate activation / release for SPS is up to RAN1 (and not RAN2).
Conclusions
In this contribution, we discussed aspects of multiple SPS configurations based on the RAN2 LS in [2], focusing on the maximum number of SPS configurations as well as DCI activation / release. 
Based on the discussion can the following can be noted: 
· Observation 1: There is no significant difference in terms of complexity of supporting 8 or 16 active SPS configurations in specifications. 
· Observation 2: Activation/deactivation of multiple SPS configurations via DCI signalling is in general feasible.
· Observation 3: Activation of multiple SPS configurations via a single DCI may have an impact on the needed RRC configuration content of different SPS configurations.
· Observation 4: Deactivation of multiple SPS configurations using a single DCI requires multiple bits in the DCI to indicate the SPS configurations that are addressed, and some unused fields could be used for this purpose. 
· Observation 5: Activation / release of multiple SPS configurations using a single DCI seems to only make sense for SPS configurations of the same TSN traffic flow, but not for different traffic types or TSN traffic flows. 

Discussions on shorter SPS periodicities including related HARQ-Ack reporting issues can be found in companion contribution [4]. 
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