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1. INTRODUCTION
In this contribution, we discuss remaining issue for mode 2 resource allocation in NR V2X.
2. DISCUSSION
Correction for section 8.3.1.1 of TS 38.212
In RAN1 #99 meeting [2], one agreement has been made for reserved period for different TB by a SCI.
	Agreements:
· On a per resource pool basis, when reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled: 
· A period is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods
· A set of possible period values is the following: 0, [1:99], 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 ms
· <= 4 bits are used in SCI to indicate a period
· An actual set of values is (pre-)configured
· Regarding the number of periods
· The number of remaining periodic reservations is not explicitly indicated in SCI



In RAN2 RRC running CR [3], parameters related to reserved period are quoted below.
	–	SL-ResourcePool
The IE SL-ResourcePool specifies the configuration information for NR sidelink communication resource pool.
SL-ResourcePool information element
<omitted>
SL-UE-SelectedConfigRP-r16 ::=             SEQUENCE {
    <omitted>
    sl-MultiReserveResource-r16                ENUMERATED {enabled}                                     OPTIONAL,   -- Need M
    <omitted>
    sl-ResourceReservePeriodList-r16           SEQUENCE (SIZE (1..16)) OF SL-ResourceReservePeriod-r16  OPTIONAL,   -- Need M
    <omitted>
}
SL-ResourceReservePeriod-r16 ::=             ENUMERATED {s0, s100, s200, s300, s400, s500, s600, s700, s800, s900, s1000}


According to above agreement in RAN1 #99 meeting, when reservation for different TB by a SCI is enabled, an actual set of value of reserved period is (pre-)configured and possible value can be 0, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 ms. According to RAN2 RRC running CR [3] or RRC parameter list [4], one parameter for enabling reservation for different TB by a SCI could be MultiReserveResource-r16 in [3] or reserveResourceDifferentTB in [4]. In [3], sl-ResourceReservePeriodList-r16 is the actual set of value of reserved period. Size of the actual set could be variable from 1 to 16.
However, current TS 38.212 does not have detailed description for  when enabling reservation for different TB by a SCI.  Hence we propose Text proposal to fix this problem. 










< Text proposal >
	8.3.1.1	SCI format 0-1
SCI format 0-1 is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 0-1:
-	Priority – 3 bits as defined in subclause x.x.x of [6, TS 38.214].
-	Frequency resource assignment – bits when the value of the higher layer parameter maxNumResource is configured to 2; otherwise  bits when the value of the higher layer parameter maxNumResource is configured to 3, as defined in subclause x.x.x of [6, TS 38.214].
-	Time resource assignment – 5 bits when the value of the higher layer parameter maxNumResource is configured to 2; otherwise 9 bits when the value of the higher layer parameter maxNumResource is configured to 3, as defined in subclause x.x.x of [6, TS 38.214].
-	Resource reservation period –  bits as defined in subclause x.x.x of [6, TS 38.214], where  is the number of entries in the higher layer parameter sl-ResourceReservePeriodList-r16 if higher parameter sl-MultiReserveResource is configuredenabled; 0 bit otherwise.


Proposal 1: 	Adopt the text proposal in updating of TS 38.212 section 8.3.1.1.
In addition, when enabling reservation for different TB by a SCI, current spec seems allow size of configuration of the actual set is only one. In this situation, SCI format 0-1 does not have Resource reservation period since only one reserved period is configured. However, it may cause two problems. The first problem is if the only one value is not equal to 0ms (e.g., 100ms), it may cause endless reservation and there is no ending. The second problem is if the only one value is equal to 0ms, it seems equivalent to disabling reservation for different TB by a SCI. 
In our view, reserved period value with 0ms is necessary to be one code-point indicated by a SCI for one shot transmission or release future reservation when enabling reservation for different TB. Hence, we propose two alternatives to address these issues. The first alternative (alt1) is that the actual set needs to include at least one value equal to 0ms when sl-MultiReserveResource-r16 is enabled. The second alternative (alt2) is that one code-point associated to reserved period value 0ms is fixed when sl-MultiReserveResource-r16 is enabled. 
Observation 1: 	When sl-MultiReserveResource-r16 is enabled, it may have an issue if there is no code-point associated to reserved period value 0ms in SCI.
Proposal 2: 	RAN1 adopts either alt1 or alt2 to capture one code-point of reserved period value 0 ms is indicated by a SCI when sl-MultiReserveResource-r16 is enabled.
· Alt1: The actual set configured in RRC shall include a value 0ms
· Alt2: One fixed code point indicated by resource reservation period field in SCI is associated to 0ms, and a value 0ms is excluded from possible period value in RRC
Short reserved period
	RAN1 #99
Agreements:
· On a per resource pool basis, when reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled: 
· A period is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods
· A set of possible period values is the following: 0, [1:99], 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 ms
· <= 4 bits are used in SCI to indicate a period
· An actual set of values is (pre-)configured
RAN1 #100e
Agreements:
· On a per resource pool basis, when reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled: 
· A set of possible period values additionally includes all integer values from 1 to 99 ms


In LTE sidelink V2X, short reserved period only supports 20ms, 50ms. When a RX UE receives a SCI indicative of reserved period 20 ms or 50 ms in a slot , the RX UE would consider same frequency assignment of the SCI for reserving resources in slots , i=1, 2, …  for =20 ms, or i=1,  for =50 ms. In our view, such mechanism for short reserved period could avoid collision when the RX UE is triggered for resource selection since the RX UE does not know whether , i=1 reserves  i=2 or not. Hence, when the RX UE performs resource identification, the RX UE excludes more than one reserved slots associated to the SCI indicative of the short reserved period. Figure 1 is an example for illustrating this mechanism in LTE sidelink V2X.
NR sidelink V2X supports short reserved period 1 to 99 ms. If applying similar mechanism for short reserved period as LTE sidelink V2X, it may have impact on multiple reserved slots for some short reserved periods. For example, like short reserved period 1, 2, …9 ms, it may cause dense resource exclusion which may be hard for the RX UE to identify and select a resource for sidelink transmission. For example, in Figure. 2, a UE receives a SCI in slot , and the SCI indicates a reserved period 1 ms. The UE, when identifying resource, may consider same frequency assignment frequency of the SCI received in every slots fulfilling the UE’s selection window (e.g., from slot  to ). If the UE cannot identify 20% resources among the selection window, the UE may relax RSRP threshold which may cause the selected resource with higher interference. In addition, it’s unfair for a UE to reserve resource via indicating very short reserved period. Therefore, this issue may need to be solved.
Observation 2: 	For short reserved period (e.g., 1~9ms), it may cause dense resource reservation which may make other UE hard for identify and select resource.
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Figure. 1
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Figure. 2
In our view, one possible solution is via relaxing the number of excluded reserved slots associated to short reserved period rather than all reserved slots associated to the short period in selection window. Since a UE which reserve resource via very short period may not use in every reserved slots, some of reserved slots could be used by other UE. For example, in Figure. 3, a UE, when identifying resource, only excludes a first few number of reserved slots associated to the short reserved period in an update duration (i.e., Tscal’) rather than in a legacy duration (i.e., Tscal or 100ms). In addition, if the UE found that the selected resource in the latter slot is reserved by SCI received in one of the first few number of reserved slots, the UE could perform re-evaluation to avoid collision. 
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Figure. 3
Proposal 3: 	For avoiding dense resource reservation, RAN1 specify a relaxed number of reserved slots () associated to a short reserved period ().
· [bookmark: _GoBack],  is 100ms
·  could be configured by RRC signaling (if RRC impact is allowed) or specified in specification
Feedback-based PSSCH retransmission
	Agreements:
· NR V2X Mode-2 supports resource reservation for feedback-based PSSCH retransmissions by signaling associated with a prior transmission of the same TB
· FFS impact on subsequent sensing and resource selection procedures
· At least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) is supported
· No additional signaling is defined for the purpose of release of unused resources by the transmitting UE
· FFS the behavior of the receiver UE(s) of this TB and other UEs


In RAN1 #97 meeting, it is agreed that NR V2X Mode-2 supports resource reservation for feedback-based PSSCH retransmissions by signaling associated with a prior transmission of the same TB. Currently, look-ahead resource allocation and chain-based resource allocation are possible alternatives for indication of resource reservation. Accordingly, one or multiple PSSCH resources can be reserved by a SCI.
Moreover, it is also agreed that a Mode 2 transmitter can release of unused resources, for instance when the transmitter receives ACK for a TB. Since the transmitter does not need to retransmit the TB on the reserved PSSCH retransmission resources. However, how to let other UEs know such release needs some study. To avoid specification complexity, no additional signaling is defined for the purpose of release of unused resources by the transmitting UE. To achieve it, one possible alternative is that the transmitter retransmits a PSSCH delivering the TB on a reserved resource, wherein the associated PSCCH can indicate no resource reservation. When other UEs receive the PSCCH, the indication of no resource reservation can overwrite the resource reservation indicated by previous PSCCH(s). 
Proposal 4: 	In response of receiving ACK, the transmitter retransmit the TB on a reserved PSSCH resource, wherein associated scheduling PSCCH indicates release of unused resource reservation or indicates no resource reservation.
3. CONCLUSION
In this contribution, we propose the following:
Proposal 1: 	Adopt the text proposal in updating of TS 38.212 section 8.3.1.1.
Observation 1: 	When sl-MultiReserveResource-r16 is enabled, it may have an issue if there is no code-point associated to reserved period value 0ms in SCI.
Proposal 2: 	RAN1 adopts either alt1 or alt2 to capture one code-point of reserved period value 0 ms is indicated by a SCI when sl-MultiReserveResource-r16 is enabled.
· Alt1: The actual set configured in RRC shall include a value 0ms
· Alt2: One fixed code point indicated by resource reservation period field in SCI is associated to 0ms, and a value 0ms is excluded from possible period value in RRC
Observation 2: 	For short reserved period (e.g., 1~9ms), it may cause dense resource reservation which may make other UE hard for identify and select resource.
Proposal 3: 	For avoiding dense resource reservation, RAN1 specify a relaxed number of reserved slots () associated to a short reserved period ().
· ,  is 100ms
·  could be configured by RRC signaling (if RRC impact is allowed) or specified in specification
Proposal 4: 	In response of receiving ACK, the transmitter retransmit the TB on a reserved PSSCH resource, wherein associated scheduling PSCCH indicates release of unused resource reservation or indicates no resource reservation.
< Text proposal >
	8.3.1.1	SCI format 0-1
SCI format 0-1 is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 0-1:
-	Priority – 3 bits as defined in subclause x.x.x of [6, TS 38.214].
-	Frequency resource assignment – bits when the value of the higher layer parameter maxNumResource is configured to 2; otherwise  bits when the value of the higher layer parameter maxNumResource is configured to 3, as defined in subclause x.x.x of [6, TS 38.214].
-	Time resource assignment – 5 bits when the value of the higher layer parameter maxNumResource is configured to 2; otherwise 9 bits when the value of the higher layer parameter maxNumResource is configured to 3, as defined in subclause x.x.x of [6, TS 38.214].
-	Resource reservation period –  bits as defined in subclause x.x.x of [6, TS 38.214], where  is the number of entries in the higher layer parameter sl-ResourceReservePeriodList-r16 if higher parameter sl-MultiReserveResource is configuredenabled; 0 bit otherwise.
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A reserved period (e.g., Prx=20ms)
indicated by a SCI.
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A reserved period (e.g., Prx=1ms)

indicated by a SCI.
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A reserved period (e.g., Prx=1ms)
indicated by a SCI.
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