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1. Overall Description:
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 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.
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
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. 
For the questions from RAN2, RAN1 provide answers as following:
1) Answer to Q1
From RAN1 point of view, for Type 1 CG, there is no big difference to support 8 or 16 active configurations per BWP. However, for SPS or Type 2 CG, at lease following differences are observed:
· Firstly, L1 signaling overhead for activation/release of 16 configurations is much larger than that for 8 configurations.
· Secondly, if at most 8 configurations are supported per BWP, the method for configuration index indication in activation/release DCI designed for LTE HRLLC (i.e. using the MSB of HPN field for validation and the other 3 bits for configuration index indication) can be reused with least specification work. However, if the supported number of active configurations is up to 16, more specification work is needed for the design of configuration index indication.
Therefore, considering the L1 signaling overhead and also the specification work for SPS or Type 2 CG, from RAN1 point of view:
· For SPS, 8 could be enough for the maximum number of configurations per BWP.
· For configured grant, 8 should be the maximum number for Type 2 CG in a BWP. And if 16 is supported as the maximum number of all configurations including Type 1 CG and Type 2 CG in a BWP, all these configurations can be Type 1 CG or at most 8 of them can be Type 2 CG. 
2) Answer to Q2
[bookmark: _GoBack]For DL SPS, supporting periodicities of at least 0.5 ms is feasible, but additional limitation should be added, such as the SCS of DL SPS with 0.5ms periodicity should not be supported by 15 kHz SCS, then shortest periodicity of DL SPS would not be less than one slot. SPS periodicities shorter than 0.5 ms, e.g. down to 2 symbols should not be considered. There are four reasons:
· The shorter the periodicity is, the more complex the UE’s processing is. For example, assuming the periodicity of DL SPS is 2os, UE should try 7 times in one slot to blindly detect the data in each SPS occasion and feedback the corresponding ACK/NACK, which will increase the overhead for HARQ-ACK feedback.
· In NR Release 15, the configured PUCCH resource for DL SPS is format 0 or format 1, which could only carry 1 or 2bits ACK/NACKs, which may be not enough if the periodicity 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 has not been taken in to consideration, so the ACK/NACKs of these SLIVs could not be transmitted.
· 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 DL SPS, the periodicities shorter than one slot would cause more specification effort for RAN1.
3) Answer to Q3
RAN1 has achieved the following agreements related to activation/release of DL SPS/CG Type 2 configuration in RAN1#96bis meeting. According to the agreements, separate activation/release for different DL SPS/ Type 2 CG configurations for a given BWP of a serving cell is supported, and it is still under discussion whether or not to support joint activation/release of multiple DL SPS/CG Type 2 configurations in a single DCI.
	Agreements:
· Support separate activation for different configured grant Type 2 configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more configured grant Type 2 configurations
· Support separate release for different configured grant Type 2 configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more configured grant Type 2 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



For joint activation, the possible benefit is the reduction of L1 signaling overhead. However, RAN1 observes that
· Firstly, joint activation of multiple DL SPS/CG configurations in a single DCI will pose a huge burden (at least tens of bits) to DCI payload, which may lead to a reliability issue on the transmission of activation DCI due to limited PDCCH resources. As a consequence, DCI retransmissions are unavoidable, which on the contrary reduces no signaling overhead or even increases the overhead.
· Secondly, a lot of specification work can be expected in both RAN1 and RAN2 to support joint activation, 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 large amount of specification work, there is no strong motivation from RAN1 point of view to support joint activation of multiple DL SPS/Type 2 CG configurations in a single DCI in Rel.16, and instead, one DCI for activation of one DL SPS/Type 2 CG configuration is enough.
For release of DL SPS/ Type 2 configured grant, since there is no resource configuration in release DCI, some gain on L1 signaling reduction can be expected if joint release is supported. However, the specification work mentioned above is also required for the support of joint release. Therefore, in addition to the potential gain, the specification work should also be taken into account when making the decision on whether to support joint release of two or more DL SPS/ Type 2 configured grant configurations in a single DCI.
2. Actions:
To RAN WG2 group
RAN1 respectfully asks RAN2 to take the above answers into account for their work in Rel-16.
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