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1 Introduction
There was extended discussion in RAN2#108 on SL CG design procedure and the following agreements were reached [1]:
Agreements on MAC: 

1: 
For all cast-types, Layer-1 Destination ID corresponds to the 16 bit LSB of the Destination Layer-2 ID, and the Layer-1 Source ID corresponds to the 8 bit LSB of the Source Layer-2 ID.

2:
The DST field includes 8 bit MSB of the Destination Layer-2 ID and the SRC field includes 16 bit MSB of the Source Layer-2 ID for the SL-SCH subheader of a MAC PDU to be transmitted to the peer UE.

3a:
Zone ID determination is based on the formulae specified in 36.331 as UE’s location information. And we will ask to RAN1 if any problem with this way.

3b:
Formulae is specified in 38.331 and 38.321 specification refers 38.331, and MAC will indicate zone id to L1.

4a:
For V2X, the number of LCH priorities is 3bits.

4b:
The priority indicated in a SCI is derived from the value of the highest priority of logical channels served by a MAC PDU to be transmitted on PSSCH scheduled by the SCI.

5:
If there is no unoccupied Sidelink process in the Sidelink HARQ entity, when a new TB arrives, how to handle RX buffer management is up to UE implementation.

6:
For each new transmission, UE selects a Destination having the logical channel with the highest priority, among the logical channels having data available for transmission and having no mapping restrictions to a sidelink grant. Then, UE allocate the sidelink grant to the logical channels from the logical channel with the highest priority.

7:
The logical channel with disabling the HARQ feedback cannot be multiplexed with a logical channel which enabling the HARQ feedback.

8:
Up to 8 configured grants (including both configured grant type1 and type2) in mode1 can be configured and active for NR sidelink communication (working assumption). Running 38.321 will specify something like “[8]”

9:
Configured grant Type 1 and Type 2 can be simultanesouly configured for a UE in NR sidelink communication.

10:
The Sidelink Configured Grant Confirmation MAC CE is identified by a MAC subheader with a new LCID value.

11:
The Sidelink Configured Grant Confirmation MAC CE is one octet in size. Each of total 8 bits corresponds to a confirmation to activation or deactivation of a configured grant. Each bit will indicate each configured grant index (working assumption). Running 38.321 will specify something like “[8]”
In this contribution, we discuss the left issues regarding LCP procedure in MAC and present our view.
2 Discussion
While there were substantial agreements on the overall CG design for sidelink, one remaining aspect is regarding how to configure multiple SL CGs themselves. It was agreed in IIOT discussions [1] that each CG configuration is always done independently, i.e. there is no enhancement for some group-based CG configuration based on some parameters being common between the CGs. The primary reason for this is that there is no clear gain in terms of RRC signalling optimization. We think that the same argument applies for SL and given that the V2X traffic types are expected to be quite diverse in terms of periodicity, latency requirement, etc., the need for some enhancement in terms of CG configuration is even less. So, we propose to reuse the same principle for the case of SL CG configuration as per the following proposal.
Proposal 1 Each SL CG configuration is always configured independently, as in Rel-15 LTE Uu. 

The next aspect is the need for mapping individual CGs to certain cast types and/or V2X services. The motivation for doing so from some company views was to avoid half-duplex issue and colliding transmissions [1]. Regardless of whether there is enough motivation, looking at the IIoT agreements, it was agreed that single or multiple LCH(s) can be mapped to a single or multiple CG configuration(s). Therefore, depending on NW configuration, a CG can be used for LCHs corresponding to the same or different destinations and offers flexibility in terms of resources scheduling and meeting QoS requirements of ongoing V2X services at a given UE. We see no real reason why the same cannot be applicable for the case of SL. Therefore, we propose to reuse the principle for SL. To this end, a parameter to map each LCH to a set of configured grants can be defined as in the text proposal is sections 5 and 6.
Proposal 2 Similar to IIoT, a single SL LCH can be mapped to multiple CG configurations as well as multiple SL LCHs can be mapped to a single CG configuration.
Proposal 3 A new parameter sl-allowedCG-List is defined to map each LCH to a set of sidelink configured grants (as in text proposal below).
Another issue is the need for any additional LCP restriction in light of the agreements made in the IIoT session. Specifically, it was captured in the meeting minutes that RAN2 thinks it is useful to consider an additional LCP restriction based on an indication within the DCI and LCH configuration indicating whether this LCH can utilize the grant with this indication [1]. The main use case for this is to serve traffic which requires very high reliability and offer differential treatment to associated logical channels. For NR SL V2X, while high reliability is also an important consideration, comparing with the IIoT use cases, we do not think that such an enhancement is necessary for SL. Given the lack of time for this WI, we think this enhancement can be left to the next release.

Proposal 4 RAN2 is proposed to postpone the consideration for any additional LCP restriction for very high priority/reliability SL traffic to the next release. 

3 Conclusion
Based on the discussion in section 2, we make the following observations and proposals:

Proposal 5 Each SL CG configuration is always configured independently, as in Rel-15 LTE Uu. 

Proposal 6 Similar to IIoT, a single SL LCH can be mapped to multiple CG configurations as well as multiple SL LCHs can be mapped to a single CG configuration. 

Proposal 7 A new parameter sl-allowedCG-List is defined to map each LCH to a set of sidelink configured grants (as in text proposal below).
Proposal 8 RAN2 is proposed to postpone the consideration for any additional LCP restriction for very high priority/reliability SL traffic to the next release. 
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5 Text Proposal for 38.321
START OF THE CHANGE

· 5.x.1.4.1
Logical channel prioritization

· 5.x.1.4.1.1
General

The sidelink Logical Channel Prioritization procedure is applied whenever a new transmission is performed. 

RRC controls the scheduling of sidelink data by signalling for each logical channel:

-
sl-Priority where an increasing priority value indicates a lower priority level;

-
sl-PrioritisedBitRate which sets the sidelink Prioritized Bit Rate (sPBR);

-
sl-BucketSizeDuration which sets the sidelink Bucket Size Duration (sBSD).

RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:

-
sl-configuredSLGrantType1Allowed which sets whether a configured grant Type 1 can be used for sidelink transmission;
-
sl-allowedCG-List which sets the allowed configured grant(s) for transmission.;
The following UE variable is used for the Logical channel prioritization procedure:

-
SBj which is maintained for each logical channel j.

The MAC entity shall initialize SBj of the logical channel to zero when the logical channel is established.

For each logical channel j, the MAC entity shall:

1>
increment SBj by the product sPBR × T before every instance of the LCP procedure, where T is the time elapsed since SBj was last incremented;

1>
if the value of SBj is greater than the sidelink bucket size (i.e. sPBR × sBSD):

2>
set SBj to the sidelink bucket size.

NOTE:
The exact moment(s) when the UE updates SBj between LCP procedures is up to UE implementation, as long as SBj is up to date at the time when a grant is processed by LCP.

· 5.x.1.4.1.2
Selection of logical channels
The MAC entity shall for each SCI corresponding to a new transmission:

1>
select a Destination associated to one of unicast, groupcast and broadcast, having the logical channel with the highest priority, among the logical channels that satisfy all the following conditions 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-configuredSLGrantType1Allowed, 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 UL grant.
NOTE:
If multiple Destinations have the logical channels satisfying all conditions above with the same highest priority, which Destination is selected among them is up to UE implementation.

1>
select the logical channels satisfying all the following conditions:

2>
SL data is available for transmission; and

2>
sl-configuredSLGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1.

START OF THE CHANGE

6 Text Proposal for 38.331 (using v11 of the running CR)

–
SL-LogicalChannelConfig
The IE SL-LogicalChannel Config is used to configure the sidelink logical channel parameters.

SL-LogicalChannelConfig information element
-- ASN1START

-- TAG-SL-LOGICALCHANNELCONFIG-START

SL-LogicalChannelConfig-r16 ::=            SEQUENCE {

    sl-Priority-r16                            INTEGER (1..8),

    sl-PrioritisedBitRate-r16                  ENUMERATED {kBps0, kBps8, kBps16, kBps32, kBps64, kBps128, kBps256, kBps512,

                                               kBps1024, kBps2048, kBps4096, kBps8192, kBps16384, kBps32768, kBps65536, infinity},

    sl-BucketSizeDuration-r16                  ENUMERATED {ms5, ms10, ms20, ms50, ms100, ms150, ms300, ms500, ms1000,

                                               spare7, spare6, spare5, spare4, spare3,spare2, spare1},

    sl-ConfiguredGrantType1Allowed-r16         ENUMERATED {true}                                        OPTIONAL,   -- Need R
    sl-HARQ-FeedbackEnabled-r16                ENUMERATED {enabled, disabled }                          OPTIONAL,   -- Need R
    sl-LogicalChannelGroup-r16                 INTEGER (0..maxLCG-ID)                                   OPTIONAL,   -- Need R
    sl-SchedulingRequestId-r16                 SchedulingRequestId                                      OPTIONAL,   -- Need R

sl-allowedCG-List-r16




   SEQUENCE (SIZE (0.. maxNrofCG-SL-r16)) OF SL-ConfigIndexCG-r16

OPTIONAL,   -- Need R
    sl-LogicalChannelSR-DelayTimerApplied-r16  BOOLEAN                                                 OPTIONAL,   -- Need R

    ...

}

-- TAG-SL-LOGICALCHANNELCONFIG-STOP

-- ASN1STOP

	SL-LogicalChannelConfig field descriptions

	sl-BucketSizeDuration

Value in ms. ms5 corresponds to 5 ms, value ms10 corresponds to 10 ms, and so on.

	sl-ConfiguredGrantType1Allowed

If present, SL MAC SDUs from this sidelink logical channel can be transmitted on a sidelink configured grant type 1. Corresponds to 'sl-configuredGrantType1Allowed' in TS 38.321 [3].

	sl-HARQ-FeedbackEnabled 

If present, indicate 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].

	sl-LogicalChannelGroup

ID of the sidelink logical channel group, as specified in TS 38.321 [3], which the sidelink logical channel belongs to.

	sl-LogicalChannelSR-DelayTimerApplied

Indicates whether to apply the delay timer for SR transmission for this sidelink logical channel. Set to false if sl-logicalChannelSR-DelayTimer is not included in sl-BSR-Config.

	sl-PrioritisedBitRate

Value in kiloBytes/s. Value kBps0 corresponds to 0 kiloBytes/s, value kBps8 corresponds to 8 kiloBytes/s, value kBps16 corresponds to 16 kiloBytes/s, and so on. For SRBs, the value can only be set to infinity.

	

	sl-Priority

Sidelink logical channel priority, as specified in TS 38.321 [3].

	sl-SchedulingRequestId

If present, it indicates the scheduling request configuration applicable for this sidelink logical channel, as specified in TS 38.321 [3].

	sl-allowedCG-List

This restriction applies only when the SL grant is a configured grant. If present, SL MAC SDUs from this logical channel can only be mapped to the indicated configued grant configuration. If the size of the sequence is zero, then SL MAC SDUs from this logical channel cannot be mapped to any configured grant configurations. If the field is not present, SL MAC SDUs from this logical channel can be mapped to any configured grant configurations. Corresponds to “sl-allowedCG-List” as specified in TS 38.321 [3].
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