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Introduction
RAN1 has received the LS R2-1905473 from RAN WG2. Some agreements about UL CG or DL SPS have been reached by RAN2. Based on these agreements, RAN2 asked the following three questions for RAN1.
· 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.
· 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
· Q3: RAN2 would like to kindly ask RAN1 the feasibility of activation/deactivation of multiple SPS/CG configurations via DCI signaling. 
In the RAN1 #96bis and #97 meeting, the following agreements related to DL SPS for URLLC were achieved [1]
	Agreements:
· Support separate RRC parameters for different configured grant configurations (for both type 1 and type 2 configured grants) for a given BWP of a serving cell.
· FFS whether or not some parameters can be common among different configured grant configurations 
Agreements:
· Support separate activation for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more DL SPS configurations
· Support separate release for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more DL SPS configurations 
Agreements:
· For the maximum number of UL CG configurations per BWP of a serving cell:
· 12
Agreements:
· Regarding Q1 in the LS in R1-1905940:
· Although RAN1 has not completely analysed the potential impact of supporting up to 16 SPS configurations for a given BWP of a serving cell, RAN1 has the understanding that 8 SPS configurations for a given BWP of a serving cell is sufficient in Rel-16
Agreements:
· Support joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell if the bit-length for indication which configurations released is no more than 4 bits and DCI size is not impacted by adopting joint release. 
· FFS details. 
Agreements:
Regarding Q2 in LS from RAN2, the following is captured:
· RAN1 discussed the feasibility of support of shorter periodicities for DL SPS, it is feasible to support periodicity down to 1 slot for all SCSs and single SPS configuration with certain constraints related to HARQ-ACK feedback and combinations of DL & UL SCSs



This contribution mainly provided our views on the three questions respectively.
Discussion 
Multiple DL SPS/Type 2 CG configurations
For activation of DL SPS/Type 2 CG, it is claimed that using one DCI to activate two or more configurations can to some extent reduce L1 signaling overhead as well as activation delay. However, this will lead to several issues on at least following aspects. Firstly, joint activation of multiple DL SPS/Type 2 CG configurations in a single DCI will pose a huge burden (at least tens of bits) to the DCI payload (more detailed analysis can be found in our companion contribution [2]). Due to limited PDCCH resources this may lead to a reliability issue for the reception of the activation DCI. As a consequence, DCI retransmissions are unavoidable. Therefore, L1 signaling overhead as well as activation delay might not be reduced, but on the contrary, it could even be increased. Secondly, the increasing and varying of the payload size of activation DCI prevent size alignment between DCIs scrambled by C-RNTI and SPS-C-RNTI/CS-RNTI, as dynamic grant does not need the functionality of group based scheduling. Therefore, a new DCI format is needed to be introduced for joint activation, which further leads to complexity issue on blind detection for UE. Lastly, to support joint activation, much specification work can be expected in both RAN1 and RAN2, e.g. on the detailed design of the DCI format, the high-layer configuration for the reception of the DCI, the configured grant confirmation, and etc.
Therefore, considering the limited benefit and the potential issues, there is no strong motivation from the RAN1 point of view to support joint activation of multiple DL SPS/Type 2 CG configurations in a single DCI in Rel-16. One DCI to activate one DL SPS/Type 2 CG configuration is simple and flexible enough, which has been agreed to be supported.
Proposal 1: Joint activation of multiple DL SPS/Type 2 CG configurations in a single DCI should not be supported.
As for deactivation, it has been agreed to support joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell if the bit-length for indication which configurations released is no more than 4 bits and DCI size is not impacted by adopting joint release. Similar mechanism could be reused to DL SPS.
SPS periodicities
In NR Rel-15, the shortest periodicity of DL SPS is 10ms [3], which is too long to meet the URLLC requirement. Therefore, shorter SPS periodicities than 10ms are needed. The question to address is how short they have to be for supporting the URLLC use cases, considering an efficient network operation and reasonable standardization effort. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]For uplink transmission with configured grant type 1 and type 2, the periodicities could be 2OS or 7OS to meet the latency requirement of URLLC. But for the DL SPS, these short periodicities would not be efficient or would not be needed at all. The shorter the periodicity becomes in DL, the more complex UE processing. For example, assuming a DL SPS period of 2OS, the UE has to detect data 7 times during one slot and it has to feedback the corresponding ACK/NACKs. This will increase the overhead for HARQ-ACK feedback substantially, because PUCCH resources have to be reserved for each SPS occasion and feedback has to be sent even though no data on SPS occasion is detected at all.  
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Observation 1: For DL SPS, the periodicities shorter than one slot would significantly increase the overhead for HARQ-ACK feedback. 
Additionally, as discussed in [4], in NR Rel-15, the configured PUCCH resource for DL SPS is using format 0 or format 1, which could only carry 1 or 2bits ACK/NACKs. This may be not enough if the periodicity is smaller than one slot, for example, if the periodicity is 2OS, 7 bits are needed. Also, for HARQ_ACK codebook type 2, the ACK/NACK of SPS should be one bit adding to the last of feedback information of normal PDSCH, which is also not suitable when the periodicity of DL SPS is smaller than one slot. For HARQ_ACK codebook type 1, only configured SLIVs are considered to construct the codebook, which means the new SLIVs caused by the periodicity smaller than 1 slot have not been taken into consideration, the ACK/NACK of these SLIV could not be transmitted. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In conclusion, for DL SPS, the periodicities shorter than one slot would cause more specification effort and result in significant unwanted overhead. 
Observation 2: For DL SPS, the periodicities shorter than one slot would cause more specification efforts.
It has been agreed in RAN2 that the shortest DL SPS periodicity is 0.5ms. This is met with 1 slot duration at 30 kHz SCS. Considering the extra specification effort and overhead it would take to include periodicities of less than a slot, a good solution with sufficient performance at a reasonable cost is to allow the shortest periodicity of DL SPS to not become smaller than one slot.
Proposal 2: The shortest periodicity of DL SPS should not be less than one slot.

Conclusions
Based on the discussions, the following observation and proposals are given:
Observation 1: For DL SPS, the periodicities shorter than one slot would significantly increase the overhead for HARQ-ACK feedback. 
Observation 2: For DL SPS, the periodicities shorter than one slot would cause more specification efforts.
Proposal 1: Joint activation of multiple DL SPS/Type 2 CG configurations in a single DCI should not be supported.
Proposal 2: The shortest periodicity of DL SPS should not be less than one slot.
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