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1	Introduction
This paper presents our views on the following:
· Resolution of SPS collisions,
· Signalling aspects of LCP restriction enhancements for configured grants,
· Sharing of HARQ processes by multiple CGs.
2	Resolution of SPS collisions
Rel-16 allows configuration of multiple SPSs per BWP per serving cell. Multiples SPSs could collide (ie, their PDSCHs overlap in time). Such SPS collisions can occur if periodicities of SPSs are different. Note that RAN2 is developing sophisticated solutions for CG collisions (ie, collisions of two CG PUSCHs).
Behaviour in the event of such SPS collisions needs to be specified by RAN2.
Observation 1: Rel-16 allows configuration of multiple SPSs per BWP per serving cell which could collide (ie, their PDSCHs overlap in time). Behaviour in the event of such collisions needs to be specified by RAN2. 
RAN1 introduced priorities for HARQ-ACK of a SPS PDSCH, and related agreements from RAN1#98bis are copied below: 
	Agreements:
· Support 2-level priority of HARQ-ACK for dynamically-scheduled PDSCH and SPS PDSCH (& ACK for SPS PDSCH release) in R16. 
· Note: This does not preclude possibility of extending it in future releases.
· An explicit indication (as a new RRC parameter) in each SPS PDSCH configuration provides mapping to corresponding HARQ-ACK codebook for SPS PDSCH and ACK for SPS PDSCH release
· FFS whether/how or not to further indicate a mapping to corresponding HARQ-ACK codebook by DL SPS activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats


These can be viewed as SPS priorities and used for resolving collisions between SPSs. 
Observation 2: RAN1 introduced priorities for HARQ-ACK of a SPS PDSCH. These can be viewed as SPS priorities and used for resolving collisions between SPSs. 
The following proposes a (fairly natural) rule for resolving SPS collisions accounting for SPS priorities. 
Proposal 1: If SPSs collide and have different SPS priorities, UE ignores colliding SPSs with lower priority. 
Following is a simple collision resolution rule when colliding SPSs have same priority. 
Proposal 2: If SPSs collide and have same SPS priorities, UE carries out prioritization based on SPS index.
3	Signalling aspects of LCP restriction enhancements for configured grants
RAN2 agreed to enhance LCP restrictions for configured grants to allow mapping between an LCH and CG configurations, allowing mapping of single LCH to multiple CGs and multiple LCHs to single CG.  
Observation 3: RAN2 agreed to enhance LCP restrictions for configured grants to allow mapping between an LCH and allowed CG configurations, allowing mapping of single LCH to multiple CGs and multiple LCHs to single CG.  
It should be possible to use allowed CGs to indicate that a logical channel is allowed to use none of the CGs. This may be useful to prevent logical channel associated with MBB traffic from using CGs which are all meant to carry only URLLC traffic. It should be also be possible to use signalling of allowed CGs to indicate that a logical channel is allowed to use all CGs to match Rel-15 behaviour. Based on the above discussion, we propose the following:
Proposal 3: Signalling used for LCP mapping restrictions for a logical channel should allow indicating that a logical channel is allowed to use all CGs or none of the CGs. IE used for allowed CGs when absent indicates that all CGs are allowed, and when present and empty indicates that none of the CGs are allowed.
4	Sharing of HARQ processes by multiple CGs
RAN2 introduced support for multiple CGs in Rel-16. 
Observation 4a: RAN2 introduced support for multiple CGs in Rel-16. 
Timers like configuredGrantTimer and configuredGrantRetransmissionTimer (introduced as part of NR-U WI) operate per HARQ process. An example illustrating this is shown below:
	For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:
1>	if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if the configuredGrantTimer for the corresponding HARQ process is not running:
3>	consider the NDI bit for the corresponding HARQ process to have been toggled;
3>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.


Enhancements or simplifying assumptions (e.g., timers are set to same value for all CGs) will be needed to the timers to allow multiple CGs to use the timers.
Observation 4b: Timers like configuredGrantTimer and configuredGrantRetransmissionTimer operate per HARQ process. Enhancements or simplifying assumptions (e.g., timers are set to same value for all CGs) will be needed to the timers to allow multiple CGs to use the timers. 
Hence, we propose the following:
Proposal 4: RAN2 assumes that HARQ processes are not shared between CGs as a baseline.
5	Summary
[bookmark: _Hlk6406644]Observations and proposals from the above discusison are copied below:
Observation 1: Rel-16 allows configuration of multiple SPSs per BWP per serving cell which could collide (ie, their PDSCHs overlap in time). Behaviour in the event of such collisions needs to be specified by RAN2. 
Observation 2: RAN1 introduced priorities for HARQ-ACK of a SPS PDSCH. These can be viewed as SPS priorities and used for resolving collisions between SPSs. 
Proposal 1: If SPSs collide and have different SPS priorities, UE ignores colliding SPSs with lower priority. 
Proposal 2: If SPSs collide and have same SPS priorities, UE carries out prioritization based on SPS index.

Observation 3: RAN2 agreed to enhance LCP restrictions for configured grants to allow mapping between an LCH and allowed CG configurations, allowing mapping of single LCH to multiple CGs and multiple LCHs to single CG.  
Proposal 3: Signalling used for LCP mapping restrictions for a logical channel should allow indicating that a logical channel is allowed to use all CGs or none of the CGs. IE used for allowed CGs when absent indicates that all CGs are allowed, and when present and empty indicates that none of the CGs are allowed.

Observation 4a: RAN2 introduced support for multiple CGs in Rel-16. 
Observation 4b: Timers like configuredGrantTimer and configuredGrantRetransmissionTimer operate per HARQ process. Enhancements or simplifying assumptions (e.g., timers are set to same value for all CGs) will be needed to the timers to allow multiple CGs to use the timers. 
Proposal 4: RAN2 assumes that HARQ processes are not shared between CGs as a baseline.




