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Introduction
[bookmark: _Ref129681832]In the new WID, the following enhancements related to DL SPS were accepted [1]:
	The detailed objectives for NR TSC-related enhancements include:
· Specify accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling (with EUTRA Rel-15 signalling solution as baseline) for synchronization requirements defined in TS 22.104) [RAN2].
· Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including 
· Support of provisioning, from Core Network to RAN and between RAN nodes (e.g. upon handover), of UE’s TSC traffic pattern related information such as message periodicity, message size, message arrival time at gNB (DL) and UE (UL) [RAN3].
· [bookmark: OLE_LINK15][bookmark: OLE_LINK16]Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. [RAN2, RAN1].
· Support for shorter SPS periodicities than the existing ones [RAN2, RAN1].
· Address support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities, as captured in TR 38.825, section 6.5.2. [RAN2, RAN1].
· Specify Ethernet header compression based on structure-aware algorithm [RAN2].
· Ethernet header compression solution for LTE to be specified once the design principle for NR is agreed. The impacted LTE specifications to be added latest at RAN#85.



This contribution mainly discusses two parts of DL SPS enhancement, the first part is about shorter SPS periodicities than the existing ones, and the second part is about the multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE.
Discussion 
Shorter SPS periodicities than the existing ones
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _GoBack]In NR Release 15, the periodicity of DL SPS is 10ms [2], and which is too big to meet the URLLC requirement, so shorter SPS periodicities than 10ms are needed. As defined in 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 are not efficient, because 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 receive the data in each SPS occasion and feedback the corresponding ACK/NACK, which will increase the overhead for HARQ-ACK feedback. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Observation 1: For DL SPS, the periodicities shorter than one slot would increase the overhead for HARQ-ACK feedback. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Besides, 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. 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. In conclusion, for DL SPS, the periodicities shorter than one slot would cause more specification effort.
As a compromise, the shortest periodicity of DL SPS should be one slot.
Observation 2: For DL SPS, the periodicities shorter than one slot would cause more specification efforts.
Proposal 1: The shortest periodicity of DL SPS should not be less than one slot.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]In RAN1#AH1901 [3], it has been agreed that for a R16 UE, at least two HARQ-ACK codebooks can be simultaneously constructed, intended for supporting different service types for a UE. Thus, there will be one case that the ACK/NACK of DL SPS would need be sent in the same slot as the multiple HARQ-ACK codebooks for normal PDSCH sent in, and some rules should be defined to handle this case. For example, the ACK/NACK information of DL SPS could be carried by all the HARQ-ACK codebooks, or it could be transmitted with one of the codebook, as long as it can be identified whether the SPS is for URLLC or for eMBB.
Multiple simultaneous active SPS configurations 
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]It has been agreed to support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. In order to realize these, there should be more than one SPS configurations and identification for each configurations. In the following, we mainly discuss the configurations of DL SPS, which is the base of design of multiple simultaneous active SPS and should be decided firstly.
[bookmark: OLE_LINK19]There are four parameters in RRC [2] for DL SPS configuration, including periodicity, MCS table, PUCCH resource and number of HARQ process. For multiple SPS configurations, some of these four parameters could be shared among these SPS configurations or configured separately, such as MCS table or PUCCH resource or number of HARQ process. But for periodicity, we think it should be configured separately for each SPS configuration, in order to realize different requirements of different services. Besides, the identification should also be configured separately for each SPS configuration, and then fields in activation PDCCH of DL SPS could be used to indicate the configuration ID to realize the activation of each SPS configuration.
Observation 3: For multiple DL SPS configurations, the periodicity parameter should be configured separately, and parameters, such as MCS table, PUCCH resource and number of HARQ process, could be shared among these SPS configurations or configured separately. 
Observation 4: The identification should be configured separately for each SPS configuration, and fields in activation PDCCH of DL SPS could be used to realize the activation of each SPS configuration.
Conclusions
The contribution mainly discusses shorter SPS periodicities than the existing ones the multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. Based on the discussions, the following observation and proposals are given:
Observation 1: For DL SPS, the periodicities shorter than one slot would 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: The shortest periodicity of DL SPS should not be less than one slot.
Observation 3: For multiple DL SPS configurations, the periodicity parameter should be configured separately, and parameters, such as MCS table, PUCCH resource and number of HARQ process, could be shared among these SPS configurations or configured separately. 
Observation 4: The identification should be configured separately for each SPS configuration, and fields in activation PDCCH of DL SPS could be used to realize the activation of each SPS configuration.
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