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1. Introduction

There are MAC open issues proposed by Rapporteur, the remaining open issues for the multiple carrier case for NR sidelink are the following:
	TX carrier (re-)selection procedure where consensus is not enough gathered.

· Issue 1. Procedure’s structure (e.g., procedure order: TX carrier filtering considering HARQ attribute, resource pool selection for CBR measurement, TX carrier selection, resource pool selection for grant creation) for TX carrier (re-)selection

· Issue 2. Whether Procedure “Pool selection for CBR measurement” and procedure “Pool selection for grant creation” are decoupled

· Issue 3. How to consider HARQ attribute in the TX carrier (re-) selection procedure


In this paper, remaining open Issue#2 and Issue#3 are discussed.

2. Issue#2: Pool selection for CBR and grant creation
For issue#2, according to the current specifications for the multi-carrier case, there is no independent pool selection procedure for grant creation as for the single carrier case. Instead, pool selection for grant creation is coupled with pool selection for CBR of the carrier as specified in section 5.22.1.11 [1] which is shown in the following:
	5.22.1.11
TX carrier (re-)selection
<text omitted>

If the TX carrier (re-)selection is triggered for a Sidelink process according to clause 5.22.1.1, the MAC entity shall:

1>
if there is no selected sidelink grant on any carrier allowed for the sidelink logical channel where data is available as indicated by upper layers (TS 38.331 [5] and TS 23.287 [19]):

2>
for each carrier configured by upper layers associated with the concerned sidelink logical channel:
3>
if the CBR of the carrier is below sl-threshCBR-FreqReselection associated with the priority of the sidelink logical channel:

NOTE 1:
In the case of multiple resource pools configured on a carrier, which specific resource pool is used to determine the CBR of this carrier is up to UE implementation.
<text omitted>

The MAC entity shall:

1>
if one or more carriers are considered as the candidate carriers for TX carrier (re-)selection:
2>
if Tx carrier (re-)selection is triggered, for each sidelink logical channel allowed on the carrier where data is available:
3>
select one or more carrier(s) and associated pool(s) of resources among the candidate carriers with increasing order of CBR from the lowest CBR.
<text omitted>


In above highlighted sentences, pool selection for CBR of the carrier is up to UE implementation. Then pool selection for grant creation is coupled with carrier selection, and the resource pool selected for CBR is also selected for grant creation. 
This is different as for single carrier case. For single carrier case, pool selection is as in section 5.22.1.1 [1] as following:
	5.22.1.1
SL Grant reception and SCI transmission

<text omitted>
3>
if single carrier frequency is configured:
4>
if SL data is available in the logical channel for NR sidelink discovery:

5>
if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is configured according to TS 38.331 [5]:
6>
select the sl-DiscTxPoolSelected configured in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon for the transmission of NR sidelink discovery message.

5>
else:

6>
select any pool of resources among the configured pools of resources.
4>
else if sl-HARQ-FeedbackEnabled is set to enabled for the logical channel:
5>
select any pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.
4>
else:

5>
select any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.
<text omitted>


In above highlighted sentences, pool selection for grant creation for single carrier case considers the HARQ attributes, i.e. if sl-HARQ-FeedbackEnabled is set to enabled for the logical channel.
Considering the pool selection procedure for the single carrier case, for the pool selection for multi-carrier cases, there are following three options as for the way-forward:
· Option 1: The resource pool determined for CBR is also used for SL grant creation (as current spec.). 

· Option 2: Add independent pool selection procedure for grant creation, and only considering the HARQ attribute i.e. may not be the pool selected for CBR (same as single carrier case)
· Option 3: Add independent pool selection procedure for grant creation and considering both CBR and the HARQ attribute.
For example, there are following candidate carriers which fulfilled CBR conditions:
· Candidate Carrier#1: pool#1 which CBR is selected as carrier CBR and has no PSFCH resources configured.
· Candidate Carrier#1: pool#2 which has PSFCH resources configured.
· Candidate Carrier#2: pool#1 which CBR is selected as carrier CBR and has PSFCH resources configured.
· Candidate Carrier#2: pool#2 which has PSFCH resources configured.
Assume carrier#1 and carrier#2 are selected candidate carriers, and sl-HARQ-FeedbackEnabled is set to enabled for the logical channel. Then selected pools is as following according to above three options.
· Option 1: pool#1 for carrier#1; pool#1 for carrier#2;

· Option 2: pool#2 for carrier#1; pool#1 or pool#2 for carrier#2;

· Option 3: no pool can be selected for carrier#1; pool#1 for carrier#2;
For option 1, the problem is that the pool on carrier#1 selected for CBR may not fulfil HARQ attribute conditions. For option 2, the problem is that the pools satisfiying the HARQ attribute conditions may not be the pools selected for CBR, i.e. the final pool selected for grant creation is not the pool selected for CBR that is used for candidate carrier selection. This makes the candidate carrier selection invalid. Given this, In our understanding, option 3 is best for pool selection, i.e. the pool selection for grant creation needs to consider both CBR and HARQ attribute.
Proposal 1: Pool selection for grant creation need to consider both CBR and HARQ attribute.
The easiest way to implement proposal 1 is to add an additional procedure for pool selection after candidate carrier selection, and considering both CBR and HARQ attributes, i.e. select those carriers which selected pool for CBR also fulfils HARQ attribute condition. However, this may result in no carrier being selected if no CBR pool satisfies the HARQ attribute. Another way is to consider the HARQ attribute when selecting pool for CBR e.g. during selecting pools for CBR measurement, only select a pool among those pools satisfiying the HARQ attributes. Corresponding changes please find in Annex text proposals.
· Option 1: select candidate carrier only when the selected CBR pool satisfies also the HARQ attributes (Text proposal 1). 
· Option 2: select resource pool for carrier CBR determination only among those pools satisfiying HARQ attributes (Text Proposal 2 (notes) and Text proposal 3 (formal text)).
Proposal 2: Further discuss the solutions for pool selection for grant creation for multi-carrier case and adopt corresponding text proposal.
3. Issue#3: Carrier Selection considering HARQ attribute
Issue#3 is that companies has not reached consensus for carrier selection condition associated carrier selection considering HARQ attribute, which is highlighted in the following:
	5.22.1.11
TX carrier (re-)selection
<text omitted>

If the TX carrier (re-)selection is triggered for a Sidelink process according to clause 5.22.1.1, the MAC entity shall:

1>
if there is no selected sidelink grant on any carrier allowed for the sidelink logical channel where data is available as indicated by upper layers (TS 38.331 [5] and TS 23.287 [19]):

2>
for each carrier configured by upper layers associated with the concerned sidelink logical channel:
3>
if the CBR of the carrier is below sl-threshCBR-FreqReselection associated with the priority of the sidelink logical channel:

NOTE 1:
In the case of multiple resource pools configured on a carrier, which specific resource pool is used to determine the CBR of this carrier is up to UE implementation.
4>
consider the carrier as a candidate carrier for TX carrier (re-)selection for the concerned sidelink logical channel when the carrier satisfies all the following conditions;

5>
if sl-HARQ-FeedbackEnabled is set to enabled for the sidelink logical channel:

6>
the carrier includes at least one pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.
5>
else:

6>
the carrier includes any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.
<text omitted>


To our understanding, the highlighted part in green is specifying the carrier filtering but not the pool selection. For example, for a specific logical channel with sl-HARQ-FeedbackEnabled set to enabled, there are four carriers associated with the logical channel as following:

· Carrier#1: includes at least one pool of resources configured with PSFCH

· Carrier#2: includes at least one pool of resources configured with PSFCH

· Carrier#3: does not include at least one pool of resources configured with PSFCH

· Carrier#4: does not include at least one pool of resources configured with PSFCH

Then carrier#1 and carrier#2 will be considered as candidate carriers if their CBR satisfy the condition. As to how to determine the CBR of the carrier if there are multiple resource pools, is depending on (NOTE 1) which is up to UE implementation. So we think the yellow part in above has no relation to the pool selection, and should be kept as in current specification.
Proposal 3: keep the text associated with carrier filtering condition in section 5.22.1.11
· 4>
consider the carrier as a candidate carrier for TX carrier (re-)selection for the concerned sidelink logical channel when the carrier satisfies all the following conditions.
4. Conclusion

In this contribution, the following proposals are made:
Proposal 1: Pool selection for grant creation need to consider both CBR and HARQ attribute.
Proposal 2: Further discuss the solutions for pool selection for grant creation for multi-carrier case and adopt corresponding text proposal.
Proposal 3: keep the text associated with carrier filtering condition in section 5.22.1.11
· 4>
consider the carrier as a candidate carrier for TX carrier (re-)selection for the concerned sidelink logical channel when the carrier satisfies all the following conditions.
5. References 
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6. Annex - Text Proposals
----------------------------------------- Text Proposal 1 -------------------------------------------------
5.22.1.11
TX carrier (re-)selection
<text omitted>

If the TX carrier (re-)selection is triggered for a Sidelink process according to clause 5.22.1.1, the MAC entity shall:

1>
if there is no selected sidelink grant on any carrier allowed for the sidelink logical channel where data is available as indicated by upper layers (TS 38.331 [5] and TS 23.287 [19]):

2>
for each carrier configured by upper layers associated with the concerned sidelink logical channel:
3>
if the CBR of the carrier is below sl-threshCBR-FreqReselection associated with the priority of the sidelink logical channel:

NOTE 1:
In the case of multiple resource pools configured on a carrier, which specific resource pool is used to determine the CBR of this carrier is up to UE implementation.
<text omitted>

The MAC entity shall:

1>
if one or more carriers are considered as the candidate carriers for TX carrier (re-)selection:
2>
if Tx carrier (re-)selection is triggered, for each sidelink logical channel allowed on the carrier where data is available:
3>
select one or more carrier(s) and associated pool(s) of resources when the pool of resources is configured with PSFCH resources if sl-HARQ-FeedbackEnabled is set to enabled for the logical channel among the candidate carriers with increasing order of CBR from the lowest CBR.
<text omitted>
--------------------------------------- End of Text Proposal 1 -----------------------------------------
----------------------------------------- Text Proposal 2 -------------------------------------------------

5.22.1.11
TX carrier (re-)selection
<text omitted>

If the TX carrier (re-)selection is triggered for a Sidelink process according to clause 5.22.1.1, the MAC entity shall:

1>
if there is no selected sidelink grant on any carrier allowed for the sidelink logical channel where data is available as indicated by upper layers (TS 38.331 [5] and TS 23.287 [19]):

2>
for each carrier configured by upper layers associated with the concerned sidelink logical channel:
3>
if the CBR of the carrier is below sl-threshCBR-FreqReselection associated with the priority of the sidelink logical channel:

NOTE 1:
Select pool of resources used to determine the CBR of this carrier among those pools of resources which are configured with PSFCH resource if sl-HARQ-FeedbackEnabled is set to enabled for the concerned logical channel. In the case of multiple resource pools are selected configured on a carrier, which specific resource pool is used to determine the CBR of this carrier is up to UE implementation.
<text omitted>

The MAC entity shall:

1>
if one or more carriers are considered as the candidate carriers for TX carrier (re-)selection:
2>
if Tx carrier (re-)selection is triggered, for each sidelink logical channel allowed on the carrier where data is available:
3>
select one or more carrier(s) and associated pool(s) of resources among the candidate carriers with increasing order of CBR from the lowest CBR.
<text omitted>
--------------------------------------- End of Text Proposal 2 -----------------------------------------
----------------------------------------- Text Proposal 3 -------------------------------------------------

5.22.1.11
TX carrier (re-)selection
<text omitted>

If the TX carrier (re-)selection is triggered for a Sidelink process according to clause 5.22.1.1, the MAC entity shall:

1>
if there is no selected sidelink grant on any carrier allowed for the sidelink logical channel where data is available as indicated by upper layers (TS 38.331 [5] and TS 23.287 [19]):

2>
for each carrier configured by upper layers associated with the concerned sidelink logical channel:
3>
if the CBR of the carrier is below sl-threshCBR-FreqReselection associated with the priority of the sidelink logical channel:

4>
select one or more pool(s) of resources used to determine the CBR of this carrier when the resource pool satisfies the following conditions:
5>
if sl-HARQ-FeedbackEnabled is set to enabled for the concerned logical channel:

6>
select any pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.

5>
else:

5>
select any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.

NOTE 1:
In the case of multiple resource pools are selected configured on a carrier, which specific resource pool is used to determine the CBR of this carrier is up to UE implementation.
<text omitted>

The MAC entity shall:

1>
if one or more carriers are considered as the candidate carriers for TX carrier (re-)selection:
2>
if Tx carrier (re-)selection is triggered, for each sidelink logical channel allowed on the carrier where data is available:
3>
select one or more carrier(s) and associated pool(s) of resources among the candidate carriers with increasing order of CBR from the lowest CBR.
<text omitted>
--------------------------------------- End of Text Proposal 3 -----------------------------------------[image: image1.png]
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