[bookmark: OLE_LINK3]3GPP TSG RAN WG1 Meeting #96	R1-1902662
Athens, Greece, February 25th – Marth 1st, 2019

[bookmark: _Ref133120545]Source:	Sharp
Title:	Discussion on Physical layer procedures in NR V2X
Agenda Item:	7.2.4.1.2
[bookmark: _GoBack][bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
In this contribution, we present considerations on several issues of physical layer procedures in NR V2X design.
Discussion
Support on UE sending indication to gNB
In RAN1 NR AH1901, it was agreed to support that in mode 1 for unicast, the in-coverage UE sends indication to gNB to indicate need for retransmission as shown in the following [1]. 
	Agreements:
· It is supported that in mode 1 for unicast, the in-coverage UE sends an indication to gNB to indicate the need for retransmission 
· At least PUCCH is used to report the information
· If feasible, RAN1 reuses PUCCH defined in Rel-15
· The gNB can also schedule re-transmission resource
· FFS transmitter UE and/or receiver UE
· If receiver UE, the indication is in the form of HARQ ACK/NAK
· If transmitter UE, FFS


Remaining issues on the aspect are whether transmitter and/or receiver UE sends indication to gNB and if transmitter UE sends the indication, whether the indication is in the form of SR. In our view, for the case when the transmitter UE sends the indication in the form of SR, it may bring in extra latency for retransmission scheduling, e.g. caused by BSR transmission. Meanwhile, method of SR indication is lack of ACK feedback, which means if the receiver UE decodes PSSCH successfully and sends ACK to the transmitter UE, the transmitter UE sends nothing to gNB, which is somehow similar to DTX. While for the ACK/NACK method, when gNB detects ACK for sidelink, it may treat the transmission as successful one. Therefore, we make the following proposal.
Proposal 1: If transmitter UE sends indication to gNB to indicate the need for retransmission, the indication is in the form of HARQ ACK/NACK.
For the case of receiver UE sending the indication, if in-coverage and mode 1 both satisfied, the receiver UE sends A/N to gNB. Otherwise, the receiver UE sends A/N to the transmitter UE as for in mode 2, gNB does not need to be aware of A/N for sidelink. Considering in RAN2#104 [2], it was agreed that resource allocation mode 1 and mode 2 can be configured at the same time for the UE, the transmitter UE may need to indicate the resource allocation mode to the receiver UE, e.g. in V2X MIB or in SCI. Therefore, we have the following proposal,
Proposal 2: For the case of receiver UE sending indication to gNB, if the receiver UE is indicated as mode 1 by transmitter UE, it sends A/N to gNB; Otherwise, the receiver UE feedbacks A/N to gNB.
Enabling/Disabling HARQ in unicast and groupcast
It was agreed to enable/disable HARQ feedback in unicast and/or groupcast via configuration or pre-configuration in [1]. 
	Agreements:
· (Pre-)configuration indicates whether SL HARQ feedback is enabled or disabled in unicast and/or groupcast.
· When (pre-)configuration enables SL HARQ feedback, FFS whether SL HARQ feedback is always used or there is additional condition of actually using SL HARQ feedback


One remaining issue is when (Pre-)configuration indicates HARQ is enabled, whether there is additional condition of actually using HARQ-ACK. To our point of view, e.g. for out-of-coverage UEs, if pre-configuration indicates enables HARQ-ACK, while evaluated CBR indicates high occupancy of channel, which indirectly means HARQ-ACK may not be necessary. Also, pre-configuration method lacks of flexibility to some extent. Hence, on top of pre-configuration of enabling/disabling HARQ-ACK, dynamic indication should be introduced as additional condition of actually using HARQ-ACK, e.g. in SCI.
Proposal 3: Introduce dynamic indication as additional condition of actually using HARQ-ACK on top of (Pre-)configuration of enabling/disabling HARQ feedback.
Layer-1 ID(s)
The following was agreed in RAN1 NR AH 1901,
	Agreements:
· Layer-1 destination ID can be explicitly included in SCI
· FFS how to determine Layer-1 destination ID
· FFS size of Layer-1 destination ID
· The following additional information can be included in SCI
· Layer-1 source ID
· FFS how to determine Layer-1 source ID
· FFS size of Layer-1 source ID
· HARQ process ID
· NDI
· RV
· FFS whether some of the above information may not be present etc. in some operations (e.g., depending on whether they are used for unicast, groupcast, broadcast)


If both layer-1 destination ID and layer-1 source ID are included in SCI, a layer-1 ID has to be a short integer with very limited bit width, e.g. 8 bits. Furthermore, since any “destination UE” can also be a “source UE”, the same definition of layer-1 ID should be applied to both layer-1 destination ID and layer-1 source ID, at least for unicast.
Proposal 3: Each UE is indicated a layer-1 ID for the UE from higher layers.
· The size of layer-1 ID is [8] bits.
· The source ID filed in SCI is always set to the layer-1 ID of the transmitting UE.
· The destination ID field in SCI is set to
· A special value defined for broadcast, e.g. with all bits set to one.
· A value chosen from a (pre-) configured set of values for groupcast.
· A value chosen from another (pre-) configured set of values for unicast.
Given the limited bit width, it is very difficult to ensure that the layer-1 ID is always unique among a number of UEs which are likely to communicate with each other. On the other hand, the higher layer ID should be unique among all UEs.
In case of collision of layer-1 IDs, there should be some means for a receiver UE to filter out PSSCH transmission(s) not intended for it.
Proposal 4: Specify mechanism(s) to ensure that unintended PSSCH transmissions can be filtered out in the physical layer of the receiving UE even in case of collision of layer-1 IDs.
SCI formats
The SCI formats should be designed in such a way that either new field(s) of existing SCI formats or new SCI format(s) can be introduced as the NR V2X specifications evolve. On the other hand, it is desirable that a NR V2X UE supporting an old release is able to decode and understand at least some fields (e.g. the resource reservation field) of an enhanced SCI formats introduced in a new release. This can be enabled by e.g. specifying a (pre-) configurable SCI size for an SCI format. For example, for an SCI format specified in Rel-16 with a total number of payload bits to be 32, the size of the SCI format can be configured to be significantly larger than 32 already in Rel-16, and thus a Rel-16 UE can decode an enhanced SCI format with a total number of payload bits to be e.g. 40 as long as the SCI size is (pre-) configured as >= 40.
Proposal 5: The size of an SCI format is (pre-) configured.
Conclusion
In this contribution, we discuss some issues on physical layer procedures in NR sidelink, and have the following proposals:
Proposal 1: If transmitter UE sends indication to gNB to indicate the need for retransmission, the indication is in the form of HARQ ACK/NACK.
Proposal 2: For the case of receiver UE sending indication to gNB, if the receiver UE is indicated as mode 1 by transmitter UE, it sends A/N to gNB; Otherwise, the receiver UE feedbacks A/N to gNB.
Proposal 3: Introduce dynamic indication as additional condition of actually using HARQ-ACK on top of (Pre-)configuration of enabling/disabling HARQ feedback.
Proposal 3: Each UE is indicated a layer-1 ID for the UE from higher layers.
· The size of layer-1 ID is [8] bits.
· The source ID filed in SCI is always set to the layer-1 ID of the transmitting UE.
· The destination ID field in SCI is set to
· A special value defined for broadcast, e.g. with all bits set to one.
· A value chosen from a (pre-) configured set of values for groupcast.
· A value chosen from another (pre-) configured set of values for unicast.
Proposal 4: Specify mechanism(s) to ensure that unintended PSSCH transmissions can be filtered out in the physical layer of the receiving UE even in case of collision of layer-1 IDs.
Proposal 5: The size of an SCI format is (pre-) configured.
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