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Introduction
In this contribution we discuss remaining configuration aspect of DL SPS and UL CG. Based on the following agreements for RAN1 and RAN2 listed in the annex.
Discussion
Maximum number of configurations
According to previous RAN1 agreements, the maximum number of SPS configurations per BWP is 8 and the maximum number of CG configurations per BWP is 12. 
For SPS-deactivation and CG-deactivation (also referred to as “release” in the RAN1 agreements, but removal/release of an RRC-configuration means something else in RAN2), according to RAN1 agreements DCI can indicate a group of configurations to be deactivated. It is still up for RAN1 to decide how many groups can be defined (M). In the RRC running CR [1] this is referred to as e.g. ConfiguredGrantConfigType2DeactivationStateList-r16.
It is not clear which/how DCI is used to indicate the group deactivation from the RAN1 agreement. One way in RRC is to consider the index indicated in the DCI for deactivation to be applicable the same way for both Index of a CG/SPS-configuration and Index of a “DeactivationGroup”.
For each CG/SPS-configuration, an CG/SPS-index is defined. For a DeactivationGroup, which is basically a list of CG/SPS-configurations, also an index could be defined, of the same ID-space as the CG/SPS-index. If the DeactivationGroup is defined for the index indicated by DCI, all CG/SPS-configurations listed in this DeactivationGroup (of this indicated index) are deactivated. If the DeactivationGroup for this index is not defined, the DCI indicated index refers to a single CG/SPS-configuration directly. 
[bookmark: _Toc23666924][bookmark: _Toc23667259][bookmark: _Toc23931792][bookmark: _Toc24010193]If DeactivationGroup (list of CG/SPS-indices) associated with an Index is configured, DCI indicated Index for Type2 CG/SPS deactivation refers to this DeactivationGroup; otherwise Index in DCI refers to the individual CG/SPS-configuration of this Index. 
[bookmark: _Toc20754434]Another open question is whether a maximum number of SPS/CG configurations would need to be defined per MAC entity, in order to uniquely identify SPS/CG configurations across serving cells. This is important in the light of the MAC CE confirmation design, as discussed in [2].
Periodicity values for CG and SPS
Regarding periodicity values for CG and SPS in Rel-16, the following agreements were reached: 
· CG periodicities of any integer-multiple of one slot (FFS if we go even lower, e.g. 2 symb, 7 symb) below a maximum value should be supported. FFS on the maximum value of integer N. 
· SPS periodicities of any integer-multiple of one slot below a maximum value should be supported in Rel-16. FFS on the maximum value of integer N.
For CG for example, the following concrete values are supported currently: 
periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).
The following periodicities are supported depending on the configured subcarrier spacing [symbols]:
15 kHz:				2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
30 kHz:				2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}
60 kHz with normal CP:		2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
60 kHz with ECP:	2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
120 kHz:		2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}

Clearly, in order to support alignment to TSN traffic patterns, the agreed any integer-multiples of one slot are more beneficial. For CG, in addition, the legacy values of 2os and 7os (6os for ECP) should be supported as well. Further sub-slot values are not required. Regarding the maximum value of N integer-multiples of slots, we propose to reuse the existing maximum values i.e. depending on SCS, in order to support all legacy use-cases also in the case of multiple configurations introduced in this release.
[bookmark: _Toc20834298][bookmark: _Toc20840211][bookmark: _Toc20921492][bookmark: _Toc23260182][bookmark: _Toc23666925][bookmark: _Toc23667260][bookmark: _Toc23931793][bookmark: _Toc24010194]For CG support periodicities: 2os, 7os (6os ECP), n*14os (12os ECP), n=integer<N. With N = 640 for 15kHz, 1280 for 30kHz, 2560 for 60kHz and 120Khz.
For SPS, according to agreement and in order to support legacy use-cases we should define N to the legacy maximum periodicity value of 640 (independent of SCS).
[bookmark: _Toc23666926][bookmark: _Toc23667261][bookmark: _Toc23931794][bookmark: _Toc24010195]For SPS support periodicities: n*slot, n=integer<N. With N = 640.
Further remaining configuration issues
In the current RRC running CR [1], an FFS is listed for sps-configList. 
sps-ConfigList
UE specific multiple SPS (Semi-Persistent Scheduling) configurations for one BWP. 
Editor’s note: FFS if ”Except for reconfiguration with sync, the NW does not reconfigure a SPS configuration when it is active (see TS 38.321 [3]). However, the NW may release a SPS configuration at any time.”
It means that SPS operation should be first deactivated before being reconfigured, i.e. that the UE is not supposed to react to reconfigurations on the fly e.g. periodicity value change etc. We think that the same restrictions as for legacy SPS-config would need to be applied for the multiple SPS configurations (any of them). Therefore, we should keep the exception. 
[bookmark: _Toc23667262][bookmark: _Toc23931795][bookmark: _Toc24010196]As in legacy, NW does not reconfigure an SPS configuration when it is active except for reconfiguration with synch.
Another FFS was listed regarding configurability of DL SPS on different serving cells, i.e.
Editor’s note: FFS: relating to the delated part, whether multiple downlink SPS can be configured on different serving cells in one cell group
Where the deleted part “Downlink SPS may be configured on the SpCell as well as on SCells. The network ensures SPS-Config is configured for at most one cell in a cell group” referred to the Rel-15 limitation of configuring the single allowed SPS-Config only in one of the serving cells. Given the support of multiple configurations being introduced in Rel-16 per BWP, we believe that also this limitation can be lifted, i.e. allowing the multiple configurations to be spread among different BWPs/serving cells. 
[bookmark: _Toc23931796][bookmark: _Toc24010197]Multiple SPS configurations can be configured for different BWPs and serving cells.
Conclusion
The following observations have been made:
Proposal 1	If DeactivationGroup (list of CG/SPS-indices) associated with an Index is configured, DCI indicated Index for Type2 CG/SPS deactivation refers to this DeactivationGroup; otherwise Index in DCI refers to the individual CG/SPS-configuration of this Index. 
Proposal 2	For CG support periodicities: 2os, 7os (6os ECP), n*14os (12os ECP), n=integer<N. With N = 640 for 15kHz, 1280 for 30kHz, 2560 for 60kHz and 120Khz.
Proposal 3	For SPS support periodicities: n*slot, n=integer<N. With N = 640.
Proposal 4	As in legacy, NW does not reconfigure an SPS configuration when it is active except for reconfiguration with synch.
Proposal 5	Multiple SPS configurations can be configured for different BWPs and serving cells.
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Annex: Agreements
RAN2
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

Extend LCP restrictions by allowing restrictive mapping between an LCH and certain CG configurations.

RAN2#107bis
R2 assumes to support 8 as the maximum number of simultaneously activated SPS configurations per BWP per serving cell.
Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.
The association between “state” (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message.
Each CG configuration is always configured independently, as in Rel-15 LTE. 
The association between “state” (used in the joint release DCI) and the SPS configuration(s) is configured via RRC message, if RAN1 working assumption for joint release for multiple SPS configuration is confirmed.
Each SPS configuration is always configured independently, as in Rel-15 LTE. 
Support simultaneous Type 1 & 2 CG configurations in a BWP.
[bookmark: _Hlk23423635]CG periodicities of any integer-multiple of one slot (FFS if we go even lower, e.g. 2 symb, 7 symb) below a maximum value should be supported. FFS on the maximum value of integer N. 
SPS periodicities of any integer-multiple of one slot below a maximum value should be supported in Rel-16. FFS on the maximum value of integer N.

R2 assumes that HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration.
For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.
FFS (for checking) if For SPS, HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame].
Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations 
A single LCH can be map to multiple CG configurations.
Multiple LCHs can be map to a single CG configuration.
R2 think it would be useful to introduce a new LCP restriction in the following way: The DCI that is scheduling PUSCH may include a specific indication. LCH configuration in RRC contains information on whether the LCH can utilize grant with this indication or not. R2 intends that this mechanism can be used to differentiate grants for traffic that requires high reliability.
FFS if granularity of burst arrival time and periodicity signalled to RAN should be preferably 1 us.

RAN1#97
	Agreements:
· For the maximum number of UL CG configurations per BWP of a serving cell:
· 12

· 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

	· 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
· RAN1 will continue to further investigate whether or not it is feasible to support periodicities shorter than 1 slot for SPS.

	· 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 
· 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 

· 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. 



RAN1#98
	· M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
· Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
· In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
· No support of joint activation in a DCI for two or more configured grant Type 2 configurations in Rel-16
· There is no consensus to support joint activation in a DCI for two or more SPS configurations for a given BWP of a serving cell in rel-16. 

There is no consensus on support of DL SPS periodicity shorter than 1 slot in Rel-16. 

Working assumption:
Support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
· Reusing the joint release mechanism as that defined for UL type 2 CG




RAN1#98bis
Agreements:
· Support DCI format 0-0, 0-1 and new DCI format scheduling PUSCH for Rel.16 Type 2 CG activation.
Agreements:
· Support DCI format 0-0 for Rel.16 Type 2 CG release.
· As a working assumption, also DCI format 0-1 and the new DCI format
Agreements:
· M (M<=4) least significant bits of HPN field in DCI format 0-0 with CRC scrambled by CS-RNTI is used to indicate which configuration is to be activated and which configuration(s) is/are to be released.
· M (M<=4) least significant bits of HPN field in DCI format 0-1 with CRC scrambled by CS-RNTI is used to indicate which configuration is to be activated.
· M (M<=4) least significant bits of HPN field in DCI format 0-1 with CRC scrambled by CS-RNTI is used to indicate which configuration(s) is to be released.
· FFS details of M, including M can be the same or different for activation and release DCI.
· FFS for new DCI format. 
· FFS the impacts on the false alarm for activation/release DCI validation.
Agreements:
· At least HPN field in the new UL DCI format is used to indicate which configuration is to be activated and/or which configuration(s) is/are to be released.
· FFS other field(s) whether/if the number of bits for HPN field is smaller than M.
· FFS the impacts on the false alarm for activation/release DCI validation.
Agreements:
· The new UL DCI format with CRC scrambled by CS-RNTI and the new UL DCI format with CRC scrambled by C-RNTI should have the same total DCI size. 
Agreements:
· M is determined by the bit length for HPN field for each DCI format for activation and release of Type 2 CG


