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1. Introduction

This is a summary document for AI 7.2.4.1.1 Support of unicast, groupcast and broadcast, based on the contributions listed in the reference section.
2. Necessary information in physical layer 
Majority of companies pointed that destination (group) ID is useful for the physical layer at least to avoid unnecessary PSSCH decoding in unicast and groupcast. However, companies’ views on the necessity and usage of source ID and/or HARQ process ID are not converged. Please note that these IDs also depend on whether to support sidelink HARQ feedback. In detail, company views are as follows:
· Source ID
· Supported by:

· Huawei [1]: For unicast/groupcast, source ID helps differentiate multiple transmission sessions between multiple vehicle UE pairs
· LG [2]: To support HARQ combining in the physical layer, source/HARQ ID or new ID can be also included in physical control channel
· Samsung [14]: Source ID, destination ID and HARQ process number can be included in SA so that the receiver UE correctly identifies the transmission and re-transmission of the same TB and then combine them
· OPPO [17]: For unicast/groupcast, source ID of transmitter is needed which is used to differentiate the transmitters when a UE is involved in several unicast sessions or groupcast sessions at the same time
· Vivo [3]: Source ID is useful in the physical layer in order to prioritize the PSSCH for link administration or overload control

· Lenovo [7]: For unicast, source UE (i.e., Tx UE) can find the corresponding feedback information by source ID and destination ID
· ASUSTEK [22]: For supporting HARQ combining, source ID information is carried in sidelink control information
· HARQ process ID

· Supported by:

· Huawei [1]: For unicast/groupcast, HARQ process ID is needed to identify different HARQ processes in the asynchronous HARQ retransmission
· LG [2]
· Samsung [14]
· OPPO [17]: For unicast, HARQ feedback is supported and HARQ process ID can be used to combine data from initial transmission and re-transmission to improve performance

· Others

· CATT [6]: Vehicles identify the session (association with the receiver and the source), SCI should contain session/communication ID negotiated in connection establishment procedure
So, the suggested proposal is as follows:  
Agreements:

· Layer-1 destination ID is conveyed via PSCCH.

· FFS how many bits are conveyed.
· FFS details for each of the unicast/groupcast/broadcast cases
· Additional Layer-1 ID(s) is conveyed via PSCCH at least for the purpose of identifying which transmissions can be combined in reception when HARQ feedback is in use. 

· FFS whether this ID can be used for other HARQ feedback related operation.

· FFS other purpose

· FFS how many bits are conveyed.

· FFS details including how to convey the ID(s), e.g., whether the ID(s) is conveyed in the SCI or used for CRC scrambling.

3. Sidelink HARQ feedback
To meet more stringent requirement of advanced V2X services, most companies pointed out that introducing sidelink HARQ feedback and HARQ combining in the physical layer can be beneficial at least for unicast. In detail, company views are as follows:

· Sidelink HARQ feedback
· For unicast,
· Supported by:

· Huawei [1], Ericsson [29], LG [2], CATT [6], Samsung [14], Nokia [27], MediaTek [4], Lenovo [7], CMCC [19], China Unicom [20], Xiaomi [26], InterDigital [23], Intel [12], Qualcomm [24], ZTE [11], OPPO [17], Panasonic [16], Vivo [3], NEC [13], Spreadtrum [18]
· For groupcast,
· Supported by:

· Huawei [1], Ericsson [29], CATT [6] , Samsung [14], Nokia [27], MediaTek [4], Lenovo [7], CMCC [19], China Unicom [20], Xiaomi [26], InterDigital [23], Qualcomm [24]
Regarding sidelink HARQ feedback for groupcast, the following options are provided and suggested to be studied further from several companies. 

· Common HARQ feedback resource among group members [2][6][24][4][7][23]
· Potential issue: How to handle a problem that the transmitter cannot recognize DTX (i.e., a receiver UE misses PSCCH scheduling the PSSCH) when only NACK is transmitted in the common resource. 
· Dedicated HARQ feedback resource for each group member [2][6][27][4][7] 
· Potential issue: How to handle increasing amount of resource overhead if the receiver group size grows.

So, the suggested proposal is as follows:
Agreements:

· For unicast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.

· FFS details, including the possibility of disabling HARQ in some scenarios

· For groupcast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.

· FFS details, including the possibility of disabling HARQ in some scenarios

4. Sidelink CSI acquisition
Several companies commented that sidelink CSI feedback is useful for adapting transmission parameters based on sidelink channel condition and supporting sidelink multi-antenna transmission schemes. In detail, company views are as follows:

· Sidelink CSI feedback

· For unicast,

· Supported by:
· Huawei [1], Samsung [14], Nokia [27], NEC [13], CMCC [19], InterDigital [23], Qualcomm [24], Ericsson [29], OPPO [17], Vivo [3], Sony [9]

· For groupcast,

· Supported by:
· Huawei [1], Samsung [14], Nokia [27], NEC [13], CMCC [19], InterDigital [23]
On the other hands, there are comments from some companies that sidelink CSI can be acquired by using channel reciprocity. However, in this case, it is unclear how a UE obtains CQI of another UE correctly considering that the interference characteristics could not be the same among different UEs. In detail, company views are as follows:

· Sidelink CSI acquisition by using channel reciprocity

· For unicast,

· Supported by:
· CATT [6], Panasonic [16], Ericsson [29]
· For groupcast,

· Supported by:
· CATT [6]
Furthermore, there is a comment from Intel [12] that short-term channel quality measurement and/or feedback (e.g., CQI, PMI, RI) may not be useful in mobile vehicular environments with consideration for at least dynamic interference variation, but long-term channel quality measurement and/or feedback (e.g., RSRP, RSRQ, pathgain/pathloss) can be useful at least for setting initial transmission parameters and procedures. Considering this, it also needs to discuss the time scale of sidelink CSI acquisition. So, the suggested proposal is as follows:
Suggested proposal (offline consensus): 

· In the context of sidelink CSI, RAN1 to study further which of the following information is useful in sidelink operation when it is available at the transmitter.
· Information representing the channel between the transmitter and receiver

· Information representing the interference at receiver
· Examples for this information are

· CQI, PMI, RI, RSRP, RSRQ, pathgain/pathloss, SRI, CRI, interference condition, vehicle motion

· FFS including

· Such information can be acquired using reciprocity or feedback
· Time scale of the information

· Which information is useful in which operation and scenario
5. Sidelink power control
In LTE V2X, the transmission power of in-coverage UE is derived based on DL pathloss in order to reduce sidelink interference to uplink operation in the licensed spectrum. Several companies [1][13] commented that this principle can be reused for NR V2X. So, the suggested proposal is as follows:

Suggested proposal: 

· For in-coverage UE in the licensed spectrum, at least DL pathloss based open-loop power control is supported.
· FFS how/whether to handle the sidelink power difference depending on the position of in-coverage UE   
In addition, several companies also commented that at least the following aspects needed to be studied further in terms of open-loop and/or closed-loop power control enhancement. 
· How/whether to support sidelink pathloss based open-loop power control

· FFS details, e.g., measurement and/or reporting of sidelink pathloss
· How/whether to support sidelink closed-loop power control

· FFS details, e.g., TPC command signaling
In detail, company views are as follows:

· Sidelink open-loop power control

· Reuse LTE V2X and/or LTE D2D open-loop power control mechanism
· Supported by:
· Huawei [1], NEC [13]

· Sidelink pathloss based open-loop power control

· Supported by:
· OPPO [17], Panasonic [16]

· Sidelink closed-loop power control
· Supported by:
· Huawei [1], OPPO [17], NEC [13]

So, the suggested proposal is as follows:
Suggested proposal: 

· RAN1 to study the following topics for sidelink enhancement of open-loop and/or closed-loop power control in unicast and/or groupcast. Other topics are not precluded.
· How/whether to support sidelink pathloss based open-loop power control

· FFS details, e.g., measurement and/or reporting of sidelink pathloss

· How/whether to support sidelink closed-loop power control

· FFS details, e.g., TPC command signaling

6. Sidelink multi-antenna transmission scheme
Several companies commented that multi-antenna transmission scheme is useful at least in terms of supporting high data rate in the sidelink operation. However, companies’ views on the preferred open-loop and/or closed-loop MIMO scheme are not converged. Please note that support of closed-loop MIMO scheme also depends on whether to introduce the sidelink short-term channel quality measurement and/or feedback. So, the suggested proposal is as follows:
Suggested proposal: 

· Sidelink multi-antenna transmission scheme is supported.
· FFS details

7. Others
The following issues are commented from companies:
· How to define discovery physical channel (e.g., reusing existing communication channel or introducing new physical channel)
· How/whether to support multiplexing of unicast, groupcast, and broadcast transmissions
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Appendix: Previous agreements
Agreements (RAN1#94):

· RAN1 assumes that higher layer decides if a certain data has to be transmitted in a unicast, groupcast, or broadcast manner and inform the physical layer of the decision. For a transmission for unicast or groupcast, RAN1 assumes that the UE has established the session to which the transmission belongs to. Note that RAN1 has not made agreement about the difference among transmissions in unicast, groupcast, and broadcast manner.

· RAN1 assumes that the physical layer knows the following information for a certain transmission belonging to a unicast or groupcast session. Note RAN1 has not made agreement about the usage of this information.
· ID
· Groupcast: destination group ID, FFS: source ID

· Unicast: destination ID, FFS: source ID

· HARQ process ID (FFS for groupcast)

· RAN1 can continue discussion on other information

Agreements (RAN1#94):

· RAN1 to study the following topics for the SL enhancement for unicast and/or groupcast. Other topics are not precluded.

· HARQ feedback

· CSI acquisition

· Open loop and/or closed-loop power control

· Link adaptation

· Multi-antenna transmission scheme

