Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk512852793]3GPP TSG-RAN WG2 #106	 TDoc R2-1907344
Reno, USA, 13th May – 17th May 2019

[bookmark: _GoBack]Agenda Item:	11.4.2
Source:	Ericsson
Title:	HARQ procedure for SL groupcast
Document for:	Discussion, Decision

[bookmark: _Ref466049030]Introduction
[bookmark: _Ref458784108][bookmark: _Ref458381469]The study of the unicast and groupcast sidelink V2X communications is included in the WID [1]. Besides, in RAN1 the following agreements related to groupcast HARQ feedback were made. 
	Agreements:
· Confirm the following working assumption:
· Working assumption:
· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):
· Option 1: Receiver UE transmits only HARQ NACK
· Option 2: Receiver UE transmits HARQ ACK/NACK
· Note: RAN1 has not concluded the respective applicability of option 1 vs. option 2 yet

Agreements: 
· In HARQ feedback for groupcast,
· When Option 1 is used for a groupcast transmission, it is supported 
· all the receiver UEs share a PSFCH
· FFS: a subset of the receiver UEs share a PSFCH
· FFS: all or a subset of receiver UEs share a pool of PSFCH.
· When Option 2 is used for a groupcast transmission, it is supported 
· each receiver UE uses a separate PSFCH for HARQ ACK/NACK.
· FFS: all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission
· FFS on which entity and how to allocate PSFCH resource to the receiver UE(s)
· FFS whether or not to additionally support a mixture of option 1 and option 2 for a groupcast transmission 


In general, the design of HARQ feedbacks affects the physical layer design, but also the L2 protocols. In this paper, we further discuss some of the technical aspects related to groupcast SL HARQ procedure, with focus on how to configure PSFCH resources. 

[bookmark: _Ref489281230]Discussion
[bookmark: _Toc4541717]It was agreed in RAN1 96bis to support both HARQ options for SL groupcast, i.e., NACK only feedback and ACK/NACK feedback. In case of groupcast (particularly with Option 1) it may also be possible that the receiver of the TB/CBG decides not to send the HARQ feedback although it is (pre-)configured. This is beneficial to reduce channel congestion. The criteria by which RX UE can decide about the transmission of HARQ feedback is either RSRP based and/or distance based. In our view, distance-based HARQ feedback is a relevant criterion for some scenarios. For instance, UEs physically close to each other but blocked by blocker(s) may have very short radio distance. 
On the other hand, such functionality comes at the cost of additional overhead since position related information needs to be transmitted to the receiver UE. In our view, both RSRP based and distance based HARQ feedback is supported and can be (pre-)configured. Also, it may happen that a network (pre-)configure a UE to use both RSRP and distance and in this case, a UE is only allowed to skip HARQ feedback transmission when both criteria are not met. 
[bookmark: _Toc5119266][bookmark: _Toc7391383][bookmark: _Toc7682471][bookmark: _Toc7682573][bookmark: _Toc7682671][bookmark: _Toc7724823]For sidelink groupcast, both distance and RSRP based HARQ feedback criteria are supported and can be (pre-)configured. 
In the latest TS 23.287, the communication range requirement is defined as following:
	TS 23.287 - 5.4.1.1:
When groupcast or unicast mode of V2X communication over NR based PC5 is used, a Range parameter is associated with the QoS parameters for the V2X communication. The Range may be provided by V2X application layer or use a default value mapped from the service type based on configuration as defined in clause 5.1.2.1. The Range indicates the minimum distance that the QoS parameters need to be fulfilled. The Range parameter is passed to AS layer together with the QoS parameters for dynamic control.


[bookmark: _Toc7391385]
[bookmark: _Toc7682472]In our view, the indicated range value can be interpreted as the following: when the Rx UEs are not within the range specified distance from the Tx UE, the communication is best effort. Hence, the communication range requirement can be utilized to enable more efficient SL groupcast.
[bookmark: _Toc7391386][bookmark: _Toc7682473]From RAN1 96bis, there are some FFS points on how groupcast receivers share PSFCH for both option 1 and option 2. Due to the potentially large number of Rx UEs in a groupcast connection, it may not be necessary to require all the receiving UEs to HARQ feedbacks. For example, for some scenarios (e.g., channel is congested), the Tx UE only cares about the correct data reception of the UEs who fall into its required communication range. In this case, the Rx UEs beyond the required range may not need to send HARQ feedbacks.
[bookmark: _Toc7391387][bookmark: _Toc7682474][bookmark: _Toc7682574][bookmark: _Toc7682672][bookmark: _Toc7724824]At least support that when Tx-Rx geographical distance is larger than the range requirement (indicated by higher layers), the UE doesn’t send HARQ feedback. 
[bookmark: _Toc7391388][bookmark: _Toc7682475]Furthermore, for the UEs who send HARQ feedbacks, we think it can be beneficial that a subset of them share one PSFCH resource for ACK/NACK. Selection of the subset depends on their locations, i.e., their respective Tx-Rx distances. For example, in Figure 2, the UEs belonging to Range d1 send NACK on PSFCH resource 1; the UEs belong to Range d2 send NACK on PSFCH resource 2; the UEs belong to Range d3 send NACK on PSFCHPSFHC resource 3. This functionality can be particularly useful for outer-loop link adaptation of SL groupcast.
[bookmark: _Toc7391389][bookmark: _Toc7682476][image: ]
Figure 1. A subset of Rx UEs share one PSFCH resource, where the subset selection depends on Rx UEs’ locations
[bookmark: _Toc7391374][bookmark: _Toc7682447][bookmark: _Toc7724848]For some scenarios, it can be beneficial to divide groupcast Rx UEs into subsets depending on their distances to the Tx UE. The different subsets use different PSFCH resources for sending HARQ feedbacks.
As analyzed above, it is useful to support a subset of receiver UEs share a PSFCH for both option 1 and option 2. It can be that, either only the subset of UEs send HARQ feedback, or more than one subset of UEs transmit HARQ feedback on different PSFCH resources.
In particular, for option 2, when there are larger number of receivers in a group, the consumed PSFCH resources will be too much if each receiver UE uses a separate PSFCH for HARQ ACK/NACK. It will degrade the performance of the whole system. Note that the PSFCH resources need to be shared by all the UEs in the system. Therefore, in this case, we should limit ACK and NACK feedbacks to a set of specific resources. For instance, one PSFCH resource is used for all the ACK transmissions and another PSFCH resource is used for all the NACK transmissions. For both option 1 and option 2, it is the transmitter UEs who wants to transmit allocate the PSFCH resources to the receiver UEs e.g., to avoid one receiver UE transmitting ACK collides with another receiver UE transmitting NACK in option 2. However, it is not necessary to have the transmitter UE act as a cluster head to coordinate among all group members.
[bookmark: _Toc7391390][bookmark: _Toc7682477][bookmark: _Toc7682575][bookmark: _Toc7682673][bookmark: _Toc7724825]For groupcast option 1, support that a subset of the receiver UEs share a PSFCH. 
[bookmark: _Toc7391391][bookmark: _Toc7682478][bookmark: _Toc7682576][bookmark: _Toc7682674][bookmark: _Toc7724826][bookmark: _Toc7682675][bookmark: _Toc7724827]For groupcast option 2, support that all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission.
[bookmark: _Toc7682479][bookmark: _Toc7682577][bookmark: _Toc7682676][bookmark: _Toc7724828][bookmark: _Toc7682677][bookmark: _Toc7724829][bookmark: _Toc4541719][bookmark: _Toc7682678][bookmark: _Toc7724830][bookmark: _Toc7682679][bookmark: _Toc7724831][bookmark: _Toc7682680][bookmark: _Toc7724832]For both option 1 and option 2, it is the transmitter UEs who wants to transmit coordinates the PSFCH resources to the receiver UEs but not act as cluster header
[bookmark: _Toc458380516][bookmark: _Toc458380524]Conclusion
[bookmark: _In-sequence_SDU_delivery]In section 2 we made the following observations:
Observation 1	For some scenarios, it can be beneficial to divide groupcast Rx UEs into subsets depending on their distances to the Tx UE. The different subsets use different PSFCH resources for sending HARQ feedbacks.
Based on the discussion in section 2 we propose the following: 
Proposal 1	For sidelink groupcast, both distance and RSRP based HARQ feedback criteria are supported and can be (pre-)configured.
Proposal 2	At least support that when Tx-Rx geographical distance is larger than the range requirement (indicated by higher layers), the UE doesn’t send HARQ feedback.
Proposal 3	For groupcast option 1, support that a subset of the receiver UEs share a PSFCH.
Proposal 4	For groupcast option 2, support that all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission.
Proposal 5	For both option 1 and option 2, it is the transmitter UEs who wants to transmit coordinates the PSFCH resources to the receiver UEs but not act as cluster header
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