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Introduction
In RAN2#105BIS meeting, a RAN2 LS in R2-1905473 was approved for SPS/CG configurations for IIOT[1]. In this contribution, we mainly provide our views on the questions raised in the LS.
Discussion
RAN2 has discussed some aspects of supporting multiple active SPS/CG configuration and shorter SPS periodicities and has reached the following agreements:
	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).
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


Based on the above, RAN2 raised three questions for RAN1. In the following, we provide our views on these questions.
Discussion on Question 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.


As discussed in our companion contribution[2], there at least two use cases for multiple DL SPS configurations, i.e., support of multiple service types and support of TSC message periodicities with non-integer multiple of NR supported SPS periodicities. We slightly prefer to support maximum 16 SPS configurations. Because there is no need to limit the flexibility of network for some potential use cases, e.g., there could be simultaneous 3 traffic flows, and each flow has different non-integer periodicities which means multiple SPS configurations are required for each flow. In addition, the current maximum number of simultaneous HARQ processes in the UE is 16, it means it will not increase UE complexity if support 16 configurations and each configuration with one HARQ process. Therefore, we prefer to answer the question like follows.
Answer1: From RAN1 perspective, the maximum number of active SPS configurations for a given BWP of a serving cell is 16. 
Discussion on Question 2
	From RAN2 point of view, supporting short periodicity at least down to 0.5 ms is required. Support of even shorter periodicities (e.g. down to 2 symbols) could be useful for support of TSC traffic patterns with periodicities non-aligned with NR frame structure, i.e. periodicities which are not multiple of NR slot or symbol period, which are used to configure CG/SPS periodicity. On the other hand, some companies indicated that the same issue can be addressed by providing the UE with multiple active SPS configurations and there was no consensus on how to address issue.
Q2: RAN2 would like to kindly ask RAN1 about:
· the feasibility to support SPS periodicities of at least 0.5 ms
· the feasibility to support SPS periodicities shorter than 0.5 ms, e.g. down to 2 symbols
· any additional limitations for the above e.g. in terms of supported SCS, HARQ-ACK feedback


Currently, a UE needs to feed back HARQ-ACK for every SPS occasion. If shorter SPS periodicities, e.g. 2 symbol, are introduced, 7 PUCCH transmission occasions per slot are needed and PUCCH overhead for DL SPS HARQ-ACK would be too high. In addition, current HARQ-ACK codebook only allows one HARQ-ACK feedback for one SPS occasion in one codebook window, which limits gNB SPS scheduling and not suitable for shorter SPS periodicities.  
Considering above beneficial use cases, if time allows, it is better to solve the HARQ-ACK issues to support shorter SPS periodicities down to 2 symbol. As a starting point, UL configured grant periodicities could be reused. On the other hand, if no enough time for this topic, multiple SPS configurations could be used as an alternative solution for TSC traffic patterns with non-integer periodicities. 
[bookmark: _GoBack]In our views, above issues are not severe for 0.5ms SPS period, and it is feasible to support 0.5ms SPS period for all SCS. The agreed sub-slot-based HARQ-ACK feedback procedure defined in UCI agenda could be reused in case of 0.5ms SPS period at SCS = 15 KHz. For support of shorter periodicities than 0.5ms, it could be treated at low priority. RAN1/2 should first focus on multiple SPS configurations to solve the non-integer periodicities issue. 
Answer2: From RAN1 perspective, it is feasible to support 0.5ms SPS period for all SCS, while support of shorter periodicities than 0.5ms would have HARQ-ACK issues which is supposed to be handled at low priority in RAN1. 
Discussion on Question 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. 


As discussed in our companion contribution [2][3], it is desirable to reduce the alignment delay for both SPS and CG configurations for one service type. In such cases, most of the parameters like period, time domain/frequency domain resource size within a period, MCS, etc., are common among different configurations. It is feasible and beneficial to support one DCI to activate/deactivate multiple SPS/CG configurations [2][3]. 
Answer3: From RAN1 perspective, it is feasible and beneficial to support one DCI to activate/deactivate multiple SPS/CG configurations. 
Conclusion
According to the analysis given above, we propose to answer the RAN2 questions like follows.
Answer1: From RAN1 perspective, the maximum number of active SPS configurations for a given BWP of a serving cell is 16. 
Answer2: From RAN1 perspective, it is feasible to support 0.5ms SPS period for all SCS, while support of shorter periodicities than 0.5ms would have HARQ-ACK issues which is supposed to be handled at low priority in RAN1. 
Answer3: From RAN1 perspective, it is feasible and beneficial to support one DCI to activate/deactivate multiple SPS/CG configurations. 
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