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1 Introduction 
This paper discusses our views on some open issues related to scheduling enhancements.
2 Discussion

2.1 Capability: More granularity for additional SPS/CG periodicities feature
Following agreement introducing support for new SPS/CG periodicities was made in RAN2#108:

	· For CG/SPS periodicity determination, support the maximum values of N as specified already, depending on SCS, i.e. N= 640 for 15kHz, 1280 for 30kHz, 2560 for 60kHz and 5120 for 120kHz.


As a result of the above agreement, large number of new CG/SPS periodicities (>9000) are now supported in Rel-16. Testing/verification of all new periodicities can be challenging. Further, while lower values of new SPS/CG periodicities (e.g., less than 10ms) are known to be useful, practical relevance of vast majority of new CG/SPS periodicities is unknown.
Observation 1a: Large number of new CG/SPS periodicities (>9000) are supported in Rel-16. Testing/verification of all new periodicities can be challenging. 
Observation 1b: While configurations with lower values of new SPS/CG periodicities (e.g., less than 10ms) are known to be useful, practical relevance of vast majority of new CG/SPS periodicities is unknown. 
To discuss thisfurther, following FFS was noted during email discussion ‘[108#47][IIOT] UE feature list’:

	It is FFS whether “Additional DL SPS periodicities” and “Additional CG periodicities” features require the signalling of maximum value of N supported by the UE.


In light of observations 1a and 1b, more granularity in signalling of supported SPS/CG periodicities feature allows UE implementations to focus better on practically relevant use cases. Allowing signalling of maximum value of SPS periodicity and CG periodicity provides one way to introduce such granularity.
Proposal 1: Support signalling of maximum value of additional SPS periodicity and additional CG periodicity supported by a UE.
2.2 Multiple CG configurations and LCH-to-CG mapping

Following FFS was identified during email discussion ‘[108#47][IIOT] UE feature list’:

	It is FFS whether a UE supporting [multipleCG-Configs-r16] shall also support lch-ToConfiguredGrantMapping-r16.


The statement in FFS is unnecessarily coupling together multi-CG feature and LCH-to-CG mapping feature, and hence should be removed. A UE could support multiple CGs without LCP restrictions (e.g., if associated traffic flows have non-overlapping arrivals) and use other LCP restrictions to restrict LCHs using the CGs.

Observation 2: A UE could support multiple CGs without LCP restrictions (e.g., if associated traffic flows have non-overlapping arrivals) or use other LCP restrictions to restrict LCHs using the CGs.

Hence, we propose the following.

Proposal 2: A UE supporting multiple CG configurations feature need not support LCH-to-CG mapping restriction.
2.3 Maximum number of CG configurations per MAC entity
Following editor’s note is included in the latest running RRC CR.

	Editor’s note: FFS the maximum length of the allowedList, i.e., the maximum number of configured grant configurations per MAC entity.


It is a reasonable conjecture that a majority of use cases applicable for Rel-16 timeframe are expected to support one URLLC flow. Even for use cases such as motion control use cases discussed in clause A.2.2.1 of TS 22.104, they involve multiple URLLC flows traversing a UE with identical traffic pattern (e.g., set points are sent to multiple actuators in one shot). Hence, such use cases do not necessarily require multiple configured grants. Given this, we propose the following (noting that RAN1 has agreed to a maximum of 12 CGs per BWP per serving cell):

Proposal 3: Maximum number of configured grant configurations per MAC entity is 16.

2.4 allowedCG-List and mapping to dynamic grant

Following editor’s note is included in the latest running RRC CR.
	Editor’s note: In this implementation, it is assumed that the LCH configured with allowedCG-List is allowed to be mapped to dynamic grant. This requires a confirmation from RAN2.


All traffic/LCH should be able to use dynamic grants at least as a fallback option. Hence, we propose the following.

Proposal 4: LCH configured with allowedCG-List is allowed to be mapped to dynamic grant.
2.5 Priority of Multiple Entry Configured Grant Confirmation MAC CE
Following is an editor’s note from latest MAC running CR:

	Editor’s Note: It is assumed that Multiple Entry Configured Grant Confirmation MAC CE has the same priority with Confirmation Grant Confirmation MAC CE in this version. The confirmation of this assumption may be needed. 


We don’t see any good reasons for assigning a priority to Multiple Entry Configured Grant Confirmation MAC CE which is different from priority of Confirmation Grant Confirmation MAC CE. Hence, we propose the following.
Proposal 5: Multiple Entry Configured Grant Confirmation MAC CE has same priority as Confirmation Grant Confirmation MAC CE.

2.6 Generation of Multiple Entry Configured Grant Confirmation MAC CE
Multiple Entry Configured Grant Confirmation MAC CE are only needed when more than one CG type 2 has been configured for the MAC entity. Hence, we propose that Multiple Entry Configured Grant Confirmation MAC CE is generated by a MAC entity (in response to type 2 CG’s activation/deactivation) when more than one CG of type 2 has been configured for the MAC entity. This would allow UE configured with one CG of type 2 to just use Rel-15 behaviour/MAC-CEs.
Proposal 6: Multiple Entry Configured Grant Confirmation MAC CE is generated by a MAC entity (in response to type 2 CG’s activation/deactivation) when more than one CG type 2 has been configured for the MAC entity.

2.7 Length of Multiple Entry Configured Grant Confirmation MAC CE
Following is an editor’s note from latest MAC running CR:

	Editor’s Note (TS 38.321): In the current version of the running CR, fixed size MAC CE of four octets is assumed as an example. The format in detail should be discussed and updated later.


Proposal 7: Length of Multiple Entry Configured Grant Confirmation MAC CE is fixed and equal to maximum number of CGs per MAC entity.
3 Conclusion and summary
Observations and proposals from the above discussion are reiterated below.
Observation 1a: Large number of new CG/SPS periodicities (>9000) are supported in Rel-16. Testing/verification of all new periodicities can be challenging. 
Observation 1b: While configurations with lower values of new SPS/CG periodicities (e.g., less than 10ms) are known to be useful, practical relevance of vast majority of new CG/SPS periodicities is unknown. 
Proposal 1: Support signalling of maximum value of additional SPS periodicity and additional CG periodicity supported by a UE.
Observation 2: A UE could support multiple CGs without LCP restrictions (e.g., if associated traffic flows have non-overlapping arrivals) or use other LCP restrictions to restrict LCHs using the CGs.

Proposal 2: A UE supporting multiple CG configurations feature need not support LCH-to-CG mapping restriction.
Proposal 3: Maximum number of configured grant configurations per MAC entity is 16.

Proposal 4: LCH configured with allowedCG-List is allowed to be mapped to dynamic grant.
Proposal 5: Multiple Entry Configured Grant Confirmation MAC CE has same priority as Confirmation Grant Confirmation MAC CE.

Proposal 6: Multiple Entry Configured Grant Confirmation MAC CE is generated by a MAC entity (in response to type 2 CG’s activation/deactivation) when more than one CG type 2 has been configured for the MAC entity.

Proposal 7: Length of Multiple Entry Configured Grant Confirmation MAC CE is fixed and equal to maximum number of CGs per MAC entity.

