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Introduction

In RAN2# 116 meeting, RAN2 agrees that network will always set the HARQ attribute in SL DRB configuration of RRC signaling. In this contribution, we will discuss how to set the HARQ attribute for SL SRB.
Discussion
In RAN2#116 meeting, RAN2 agrees the following changes:

	sl-HARQ-FeedbackEnabled

Network always includes this field. It indicates the HARQ feedback enabled/disabled restriction in LCP for this sidelink logical channel. If set to enabled, the sidelink logical channel will be multiplexed only with a logical channel which enabling the HARQ feedback. If set to disabled, the sidelink logical channel cannot be multiplexed with a logical channel which enabling the HARQ feedback. Corresponds to 'sl-HARQ-FeedbackEnabled' in TS 38.321 [3]. If this field of at least one sidelink logical channel for the UE is set to enabled, sl-PSFCH-Config should be mandatory present in at least one of the SL-ResourcePool.


According to current spec, UE may select a resource pool without PSFCH resource for LCH without HARQ attribute. However, during LCP in current MAC specification, for SL grant associated to resource pool without PSFCH resource, only LCH with sl-HARQ-FeedbackEnabled set to disabled can be selected as shown in following.

	1>
select a Destination associated to one of unicast, groupcast and broadcast, having at least one of the MAC CE and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, for the SL grant associated to the SCI:

2>
SL data is available for transmission; and

2>
SBj > 0, in case there is any logical channel having SBj > 0; and
2>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

2>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

2>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.


In other words, the majority think that current MAC specification was written under the assumption that the IE sl-HARQ-FeedbackEnabled must be present or has a default value, which is not aligned with RRC spec in which the HARQ attribute is an optional IE[1,2]. Therefore, to eliminate such discrepancy between MAC and RRC spec, RAN2 agrees that network will always set the HARQ attribute for SL DRB configuration.

Observation 1: To eliminate the discrepancy between RRC and MAC(e.g. LCH w/o HARQ attribute can not use the SL grant without PSFCH resource), RAN2 agrees that network will always set the HARQ attribute for SL DRB configuration.
However, since only RRC signaling is modified, the agreed change can only be applied on SL DRB. As we know, besides SL DRB, SL SRB are used for sidelink unicast communication. According to current spec, all SL SRBs use specified RB configuration, and it does not include the HARQ attribute. Therefore, based on  current spec(i.e. only LCH with HARQ disabled can use resource pool without PSFCH), SL SRB still can not use the SL grant associated to resource pool without PSFCH resource pool.

Observation 2: SL SRB use specified configuration. Since specified SRB configuration does not include the HARQ attribute, SL SRB can not use the SL grant without PSFCH resource.
To solve the HARQ attribute issue for SL SRB, one may have following options:

Option1. Set a fixed HARQ attribute in specified SL SRB configuration of RRC spec.

Option2. It’s up to UE implementation to determine the HARQ attribute of LCH without sl-HARQ-FeedbackEnabled during LCP. There are two different ways to capture option2 as shown in following:

Option2a:.capture option2 into MAC specification as shown in following:
	1>
select a Destination associated to one of unicast, groupcast and broadcast, having at least one of the MAC CE and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, for the SL grant associated to the SCI:

2>
SL data is available for transmission; and

2>
SBj > 0, in case there is any logical channel having SBj > 0; and
2>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

2>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

2>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.

NOTE 1:
If multiple Destinations have the logical channels satisfying all conditions above with the same highest priority or if multiple Destinations have either the MAC CE and/or the logical channels satisfying all conditions above with the same priority as the MAC CE, which Destination is selected among them is up to UE implementation.

1>
select the logical channels satisfying all the following conditions among the logical channels belonging to the selected Destination:

2>
SL data is available for transmission; and

2>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and.

2>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

3>
if PSFCH is configured for the sidelink grant associated to the SCI:

4>
sl-HARQ-FeedbackEnabled is set to enabled, if sl-HARQ-FeedbackEnabled is set to enabled for the highest priority logical channel satisfying the above conditions; or
4>
sl-HARQ-FeedbackEnabled is set to disabled, if sl-HARQ-FeedbackEnabled is set to disabled for the highest priority logical channel satisfying the above conditions.
3>
else:

4>
sl-HARQ-FeedbackEnabled is set to disabled.
NOTE 2:
sl-HARQ-FeedbackEnabled is set to disabled for the transmission of a MAC PDU only carrying CSI reporting MAC CE.
Note X: it’s up to UE implementation to select a HARQ attribute for logical channel not configured sl-HARQ-FeedbackEnabled.


Option2b:capture option2 into RRC specification as shown in following:
9.1.1.4          SCCH configuration
Parameters that are specified for unicast of NR sidelink communication, which is used for the sidelink signalling radio bearer of PC5-RRC message. The SL-SRB using this SCCH configuration is named as SL-SRB3.
	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	 
	 
	 

	>t-Reordering
	Undefined
	Selected by the receiving UE, up to UE implementation
	 

	>pdcp-SN-Size
	12
	 
	 

	RLC configuration
	 
	AM RLC
	 

	>sn-FieldLength
	12
	 
	 

	>t-Reassembly
	Undefined
	Selected by the receiving UE, up to UE implementation
	 

	>logicalChannelIdentity
	3
	 
	 

	MAC configuration
	 
	 
	 

	>priority
	1
	 
	 

	>prioritisedBitRate
	infinity
	 
	 

	>logicalChannelGroup
	0
	 
	 

	>schedulingRequestId
	0
	The scheduling request configuration with this value is applicable for this SCCH if configured by the network.
	 

	>sl-HARQ-FeedbackEnabled
	Undefined
	Selected by the transmitting UE, up to UE implementation
	 


Option3. The HARQ attribute for transmission of the MAC PDU is determined by highest priority LCH with sl-HARQ-FeedbackEnabled. The LCH without HARQ attribute can be multiplexed with LCH with HARQ attribute. detailed modification is shown in following:
	1>
select a Destination associated to one of unicast, groupcast and broadcast, having at least one of the MAC CE and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, for the SL grant associated to the SCI:

2>
SL data is available for transmission; and

2>
SBj > 0, in case there is any logical channel having SBj > 0; and
2>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

2>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

2>
sl-HARQ-FeedbackEnabled is set to disabled, if configured, if PSFCH is not configured for the SL grant associated to the SCI.

NOTE 1:
If multiple Destinations have the logical channels satisfying all conditions above with the same highest priority or if multiple Destinations have either the MAC CE and/or the logical channels satisfying all conditions above with the same priority as the MAC CE, which Destination is selected among them is up to UE implementation.

1>
select the logical channels satisfying all the following conditions among the logical channels belonging to the selected Destination:

2>
SL data is available for transmission; and

2>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and.

2>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

3>
if PSFCH is configured for the sidelink grant associated to the SCI:

4>
sl-HARQ-FeedbackEnabled is set to enabled, if configured, if sl-HARQ-FeedbackEnabled is set to enabled for the highest priority logical channel with sl-HARQ-FeedbackEnabled satisfying the above conditions; or
4>
sl-HARQ-FeedbackEnabled is set to disabled, if configured, if sl-HARQ-FeedbackEnabled is set to disabled for the highest priority logical channel with sl-HARQ-FeedbackEnabled satisfying the above conditions.
NOTE: 
If all the logical channels belonging to the selected destination and satisfying the above conditions are configured without HARQ feedback attribute, sl-HARQ-FeedbackEnabled for the transmission of a MAC PDU is determined by UE implementation.
3>
else:

4>
sl-HARQ-FeedbackEnabled is set to disabled, if configured.

NOTE 2:
sl-HARQ-FeedbackEnabled is set to disabled for the transmission of a MAC PDU only carrying CSI reporting MAC CE.


From our view, option1 requires RAN2 to set a fixed HARQ attribute for SL SRB, which is not flexible. If HARQ enabled is specified for SL SRB, PSFCH must be always configured by RRC for at least one pool of resources in sl-TxPoolSelectedNormal and for the resource pool in sl-TxPoolExceptional by the network for the UE performing unicast communication, irrespective of whether SL DRB is configured with HARQ enabled or disabled. And if HARQ disabled is specified for SL SRB, SL SRB can not be multiplexed with HARQ enabled LCH, which may increase the latency of SL SRB. 
Observation 3: Set an fixed HARQ attribute for SL SRB is not flexible and may increase the latency of SL SRB.

As regard to option2 and option3,instead of setting a fixed HARQ attribute, both of them modify the LCP procedure to handle this issue. 

For option2, normative text does not need to be modified, the HARQ attribute of MAC PDU is determined by highest priority LCH, irrespective whether the highest priority LCH has HARQ attribute or not, and UE set a HARQ attribute for LCH without configured HARQ attribute by implementation.

For option3, the HARQ attribute of MAC PDU is determined by highest priority LCH with configured HARQ attribute. This option has impacts on normative text and needs a note to describes how to determine the HARQ attribute of MAC PDU only carrying LCH without configured HARQ attribute.
Proposal 1: RAN2 is suggested to discuss how to handle the issue that SL SRB does not have configured HARQ attribute during LCP, and following options can be considered:

Option1. Set a fixed HARQ attribute in specified SL SRB configuration of RRC spec , corresponding CR is R2-2203286.

Option2. It’s up to UE implementation to determine the HARQ attribute of LCH without sl-HARQ-FeedbackEnabled during LCP.
Option3. The HARQ attribute for transmission of the MAC PDU is determined by the highest priority LCH with sl-HARQ-FeedbackEnabled. The LCH without HARQ attribute can be multiplexed with LCH with HARQ attribute. 
Proposal 2: If option2 is agreed, RAN2 further discuss follow two options to capture option2 into specification:

Option2a: capture option2 into MAC specification, corresponding CR is R2-2203288
Option2b:.capture option2 into RRC specification, corresponding CR is R2-2203287
Actually, the proposed change of option2a and option3 can be applied for all LCH without configured HARQ attribute during LCP. Therefore, if RAN2 does not set a fixed HARQ attribute for SL SRB, to have a unified UE behaviour for DRB and SRB, and to have a more flexible UE and gNB implementation, it is suggested to delete “Network always includes this field.” in field description of sl-HARQ-FeedbackEnabled.
Proposal 3: If option2a/option3 is agreed, RAN2 is suggested to delete “Network always includes this field.” in field description of sl-HARQ-FeedbackEnabled.
Conclusion
In this contribution, we have following observations and proposals:

Observation 1: To eliminate the discrepancy between RRC and MAC(e.g. LCH w/o HARQ attribute can not use the SL grant without PSFCH resource), RAN2 agrees that network will always set the HARQ attribute for SL DRB configuration.
Observation 2: SL SRB use specified configuration. Since specified SRB configuration does not include the HARQ attribute, SL SRB can not use the SL grant without PSFCH resource.
Observation 3: Set an fixed HARQ attribute for SL SRB is not flexible and may increase the latency of SL SRB.

Proposal 1: RAN2 is suggested to discuss how to handle the issue that SL SRB does not have configured HARQ attribute during LCP, and following options can be considered:

Option1. Set a fixed HARQ attribute in specified SL SRB configuration of RRC spec , corresponding CR is R2-2203286.

Option2. It’s up to UE implementation to determine the HARQ attribute of LCH without sl-HARQ-FeedbackEnabled during LCP.
Option3. The HARQ attribute for transmission of the MAC PDU is determined by the highest priority LCH with sl-HARQ-FeedbackEnabled. The LCH without HARQ attribute can be multiplexed with LCH with HARQ attribute. 
Proposal 2: If option2 is agreed, RAN2 further discuss follow two options to capture option2:

Option2a: capture option2 into MAC specification , corresponding CR is R2-2203288
Option2b:.capture option2 into RRC specification , corresponding CR is R2-2203287
Proposal 3: If option2a/option3 is agreed, RAN2 is suggested to delete “Network always includes this field.” in field description of sl-HARQ-FeedbackEnabled.
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