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1. Introduction
In the last RAN2 meeting, the following agreements about CG/SPS configurations have been achieved [1]:
	· 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.
· 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 


There were still some FFSs left in the last meeting. In this contribution, we will focus on those FFSs and provide our views on these issues.
2. Discussion
For CG periodicities, it has agreed that we should support any integer-multiple of one slot below a maximum value in NR Rel-16. However, it is still FFS if we go even lower, for example support any integer number of 2 symbols or 7 symbols. As several companies pointed out in the email discussion [107#55][NR IIOT] CG/SPS for TSC [2], supporting any integer number of 2 or 7 symbols will cause cross-slot boundary issue. Currently in RAN1, cross-slot boundary scheduling is not allowed yet. Further RAN1’s investigation and effort are needed to go beyond such scheduling principle. Considering few time left for NR R16 IIoT discussion, we propose to not pursue CG periodicities of any integer-multiple of 2 or 7 symbols in this release.
Proposal 1: Not to pursue CG periodicities of any integer-multiple of 2 or 7 symbols in release 16.
Another issue is about the maximum value of integer N for CG periodicity. The determination of exact value of N should take the requirements of various IIoT services into account. As depicted in TR 22.804 [3], in vertical industries, the periodicities of data packets depend on application types. Taking the potential requirements of mobile robots described in section 5.3.7.6 of [3] as an example, which is shown in the following table 1. For different mobile robots applications, messages will be generated with different period ranges. For example, periods of packets generated for machine control will be within the range of 1 ms to 10 ms, and periods of packets generated for standard mobile robot operation and traffic management will be within the range of 40 ms to 500 ms.
Table 1
	5.3.7.6
Potential requirements

Reference number

Requirement text

Application / transport

Comment

Factories of the Future 7.1

The 5G system shall support a cyclic data communication service, characterised by at least the following parameters:

Cycle time of 

1 ms for precise cooperative robotic motion control

1 ms to 10 ms for machine control 

10 ms to 50 ms for cooperative driving

10 ms to 100 ms for video operated remote control

40 ms to 500 ms for standard mobile robot operation and traffic management
Jitter < 50% of cycle time

Communication service availability > 99,9999%

Max. number of mobile robots: 100

A

The size of messages at the application layer are 15kbyte to 150 kbyte for video frames in video-operated remote control. The size of all other messages in all use cases, e.g., control messages to an actuator, is 40 byte to 250 byte.




In order to adapt to different IIoT applications with various periodicities, we think the maximum value of N can consider a large value, e.g. at least 500ms periodicity can be configured for CG in NR R16. 
In NR R15, the periodicities of CG can take some discrete values, which are excerpted as follows from TS 38.331 [4]:

	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]:

15kHz: 




2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}

30kHz: 




2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}

60kHz 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}

60kHz 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}

120kHz: 




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}


The maximum slot factor n is related with the specific SCS. For 15kHZ SCS, the maximum slot factor n is 640, and the corresponding maximum CG period is 640ms. For 30kHz SCS, the maximum slot factor n is 1280, and the corresponding maximum CG period is also 640ms, and so on. For CG periodicities in NR R16, we think the maximum value of integer N can be the maximum value of slot factor n supported in NR R15, i.e. 640 for 15kHz, 1280 for 30kHz, 2560 for 60kHz, and 5120 for 120kHz. The needed configuration signalling bits indicating CG periodicity would be on the level of 10/11/12/13 bits. In order to avoid dynamic adjustment and incurred signalling due to traffic/resource periodicity misalignment, we propose to use highest possible integer N during the CG configuration as long as the needed signalling bits could be allowed. 
Proposal 2: For CG, the maximum value of integer N can be the maximum value of slot factor n supported in NR R15, i.e. 640 for 15kHz, 1280 for 30kHz, 2560 for 60kHz, and 5120 for 120kHz.
For IIoT services, the traffic may be on both uplink and downlink. For SPS, we think the same maximum value of integer N for CG can be reused.
Proposal 3: For SPS, the maximum value of integer N can be 640 for 15kHz, 1280 for 30kHz, 2560 for 60kHz, and 5120 for 120kHz.
In NR R15, SPS periodicity is signalled with unit of ms instead of slot, which are excerpted as follows from [4]:

	SPS-Config ::=                          SEQUENCE {

    periodicity                             ENUMERATED {ms10, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms320, ms640, spare6, spare5, spare4, spare3, spare2, spare1},

    nrofHARQ-Processes                      INTEGER (1..8),

    n1PUCCH-AN                              PUCCH-ResourceId                   OPTIONAL,   -- Need M

    mcs-Table                               ENUMERATED {qam64LowSE}            OPTIONAL,   -- Need S

    ...

}


Since it has agreed to support slot level periodicity for SPS, we think the SPS periodicity can be signalled with unit of slot in NR R16.
Proposal 4: The SPS periodicity is signalled with unit of slot in NR R16.

As for the SPS periodicity, RAN1 has agreed that “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” in RAN1 #97 meeting. Besides, in RAN1 #98 meeting, RAN1 concluded that “There is no consensus on support of DL SPS periodicity shorter than 1 slot in Rel-16.” 

Since RAN1 has already concluded that symbol level periodicity for SPS will not be supported in NR R16, we think slot-level formula can be used to determine the HARQ process ID for SPS.

Proposal 5: For SPS, slot-level formula is used for HARQ process ID determination, with slot as the periodicity unit.
3. Conclusion
In this contribution, we have focused on left FFSs in the last meeting, and made the following proposals:
Proposal 1: Not to pursue CG periodicities of any integer-multiple of 2 or 7 symbols in release 16.

Proposal 2: For CG, the maximum value of integer N can be the maximum value of slot factor n supported in NR R15, i.e. 640 for 15kHz, 1280 for 30kHz, 2560 for 60kHz, and 5120 for 120kHz.
Proposal 3: For SPS, the maximum value of integer N can be 640 for 15kHz, 1280 for 30kHz, 2560 for 60kHz, and 5120 for 120kHz.
Proposal 4: The SPS periodicity is signalled with unit of slot in NR R16. 
Proposal 5: For SPS, slot-level formula is used for HARQ process ID determination, with slot as the periodicity unit.
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