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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
An LS on sidelink HARQ operations was received from RAN1#100bis meeting [1]. The intention of the LS is to ask RAN2 to make a decision on whether to support mixing blind and feedback-based HARQ retransmissions of a TB in the sidelink HARQ operations. In this contribution, this issue will be analyzed from RAN2 perspective.
Discussion
Necessity of supporting mixed blind and HARQ-based retransmission
For sidelink unicast, there are three kinds of retransmission:
· Option 1: Pure HARQ-based sidelink retransmission (as shown in Figure-1);
· Option 2: Pure blind retransmission (as shown in Figure-2);
· Option 3: Mixed blind and HARQ-based retransmission: 
· [bookmark: OLE_LINK18][bookmark: OLE_LINK19]Option 3-1: HARQ feedback is only enabled for the last N retransmission of the bundle [2] (as shown in Figure-3a);
· Option 3-2: HARQ feedback can be enabled for any transmission of the bundle, e.g., the first transmission and the last transmission of the bundle. The second transmission (1st retransmission) can happen without considering the HARQ feedback result of the first transmission [2] (as shown in Figure-3b).


                      Figure-1 Pure HARQ-based SL retransmission



Figure-2 Pure blind SL retransmission




Figure-3(a) mixed blind and HARQ-based transmission (Option 3-1)



Figure-3(a) mixed blind and HARQ-based transmission (Option 3-2)

Based on the above figures, it is obvious that:
· Pure HARQ-based retransmission will bring large latency, which may be not acceptable for latency-sensitive V2X services, e.g., service with 0.3ms end-to-end latency requirement.
· For pure blind retransmission, since three is no HARQ feedback, Tx UE is unable to judge whether the Rx UE can receive the PSSCH correctly. Hence, in order to ensure the transmission reliability, the Tx UE may perform many times of blind retransmission in order to improve the reliability. It may result resource waste.
· For the mixed blind and HARQ-based retransmission, it can make balance between the resource waste and latency reduction.
According to the above analysis, Option 3 has obvious gain from RAN2 perspective. It has better introduce it in Rel-16. In addition, compared Option 3-1 with Option 3-2, Option 3-1 has obvious benefits. The reasons are as following:
· It is the same as the Uu mixed blind retransmission and HARQ-based retransmission.
· It is simpler compared with Option 3-2, since in Option 3-2, it should further discuss which transmission in the bundle should enable the HARQ feedback and which transmission in the bundle should not enable the HARQ feedback. 
Hence, Option 3-1 is more attractive.

Proposal 1: From RAN2 perspective, mixed blind and HARQ-based retransmissions can be supported for sidelink unicast and groupcast.
Proposal 2: Suggest RAN2 to send reply LS to RAN1 to inform RAN2 preference as in [3].

Specification efforts of supporting mixed blind and HARQ-based retransmission
If Proposal 1 is agreed, the specification efforts are listed below:
· Issue 1: In Option 3-1，HARQ feedback is only enabled for the last N retransmission of the bundle, whether N should be equal to 1 or can be more than one should be discussed.
· Issue 2: How to capture it in RRC and MAC should be considered.

For issue1, considering the timeframe and compatible with Uu, N can set to 1. Further, it is essential to define one new parameter to enable/disable of this new feature by Tx UE RRC per SLRB. 
Proposal 3: If mixed blind and HARQ-based retransmission is enabled for a SLRB, the HARQ feedback is only enabled for the last retransmission in the reservation period.

For issue 2, the corresponding TP regarding RRC and MAC are as attached in section 5.
Conclusions
In this paper, whether to support mixed blind and HARQ-based retransmissions is analyzed and the following proposals are suggested:
Proposal 1: From RAN2 perspective, mixed blind and HARQ-based retransmissions can be supported for sidelink unicast and groupcast.
Proposal 2: Suggest RAN2 to send reply LS to RAN1 to inform RAN2 preference as in [3].
Proposal 3: If mixed blind and HARQ-based retransmission is enabled for a SLRB, the HARQ feedback is only enabled for the last retransmission in the reservation period.
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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-LogicalChannelSR-DelayTimerApplied-r16  BOOLEAN                                                  OPTIONAL,   -- Need R
[bookmark: _GoBack]sl-MixHARQFeedback-r16						ENUMERATED {enabled, disabled }                          OPTIONAL,   -- Need S
    ...
}
-- 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-MixHARQFeedback
Indicates whether mixing blind and feedback-based HARQ retransmissions of a TB in the sidelink HARQ operation is enabled. If the field is absent, mixing procedure is disabled.




--------------------------------------------------TS38.321----------------------------------------
5.22.1.3.1	Sidelink HARQ Entity
The MAC entity includes at most one Sidelink HARQ entity for transmission on SL-SCH, which maintains a number of parallel Sidelink processes.
The maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is [TBD1]. A sidelink process may be configured for transmissions of multiple MAC PDUs. For transmissions of multiple MAC PDUs, the maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is [TBD2].
A delivered sidelink grant and its associated Sidelink transmission information are associated with a Sidelink process. Each Sidelink process supports one TB.
For each sidelink grant, the Sidelink HARQ Entity shall:
1>	if the MAC entity determines that the the sidelink grant is used for initial transmission; and
1>	if no MAC PDU has been obtained:
NOTE 1:	For the configured grant Type 1 and 2, whether a sidelink grant is used for initial transmission or retransmission is up to UE implementation.
2>	associate a Sidelink process to this grant, and for each associated Sidelink process:
3>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;
3>	if a MAC PDU to transmit has been obtained:
4>	determines Sidelink tranmssion information of the TB for the source and destination pair of the MAC PDU as follows:
5>	set the Source Layer-1 ID to the 16 MSB of the Source Layer-2 ID of the MAC PDU;
5>	set the Destination Layer-1 ID to the 8 MSB of the Destination Layer-2 ID of the MAC PDU;
5>	consider the NDI to have been toggled and set the NDI to the toggled value;
NOTE 2:	The initial value of the NDI set to the very first transmission for the Sidelink HARQ Entity is left to UE implementation.
5>	associate the Sidelink process to a Sidelink process ID;
NOTE 3:	How UE determine Sidelink process ID in SCI is left to UE implementation for NR sidelink.
5>	enable HARQ feedback, if sl-HARQ-FeedbackEnabled has been set to Enabled and sl-MixHARQFeedback has been set to Disabled for the logical channel(s) in the MAC PDU;
5>	enable HARQ feedback, if sl-HARQ-FeedbackEnabled has been set to Enabled and sl-MixHARQFeedback has been set to Enabled for the logical channel(s) in the MAC PDU and current SL transmission is the last transmission resource as indicated by an SCI;
5>	set the priority to the value of the highest priority of the logical channel(s) and a MAC CE, if any, if included, in the MAC PDU;
5>	set the communication range to the value of the longest communication range of the logical channel(s) in the MAC PDU, if configured;
5>	set the location information to the Zone_id determined as specified in TS 38.331 [5], if configured.
4>	deliver the MAC PDU, the sideink grant and the Sidelink transmission information of the TB to the associated Sidelink process;
4>	instruct the associated Sidelink process to trigger a new transmission.
3>	else:
4>	flush the HARQ buffer of the associated Sidelink process.
1>	else (i.e. retransmission):
2>	identify the Sidelink process associated with this grant, and for each associated Sidelink process:
3>	if sl-MaxTransNum corresponding to the highest priority of the logical channel(s) in the MAC PDU has been configured in sl-CG-MaxTransNumList for the sidelink grant by RRC and the maximum number of transmissions of the MAC PDU has been reached to sl-MaxTransNum; or
3>	if a positive acknowledgement to a transmission of the MAC PDU has been received according to clause 5.22.1.3.3; or
1>	if only a negative acknowledgement was enabled in the SCI and no negative acknowledgement was received prioritized as specified in clause 5.4.2.2, and the sidelink transmission is prioritized over uplink transmission:
2>	instruct the physical layer to transmit SCI according to the stored sidelink grant with the associated Sidelink transmission information;
2>	instruct the physical layer to generate a transmission according to the stored sidelink grant;
2>	if sl-HARQ-FeedbackEnabled has been set to enabled for the logical channel(s) in the MAC PDU:
3>	instructs the physical layer to monitor PSFCH for the transmission as specified in TS 38.2xx [x].
1>	if this transmission corresponds to the last transmission of the MAC PDU:
2>	decrement SL_RESOURCE_RESELECTION_COUNTER by 1, if available.
The transmission of the MAC PDU is prioritized over uplink transmissions of the MAC entity or the other MAC entity if the following conditions are met:
1>	if the MAC entity is not able to perform this sidelink transmission simultaneously with all uplink transmissions at the time of the transmission, and
1>	if uplink transmission is neither prioritized as specified in clause 5.4.2.2 nor prioritized by upper layer according to TS [24.386] [xx]; and
1>	if the value of the highest priority of logical channel(s) and a MAC CE in the MAC PDU is lower than sl-PrioritizationThres if sl-PrioritizationThres is configured.
NOTE 4:	If the MAC entity is not able to perform this sidelink transmission simultaneously with all uplink transmissions as specified in clause 5.4.2.2 of TS 36.321 [22] at the time of the transmission, and prioritization-related information is not available prior to the time of this sidelink transmission due to processing time restriction, it is up to UE implementation whether this sidelink transmission is performed.
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