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Introduction
R18 SL evolution WI was approved in RAN plenary #94 and one of the objectives is to study and specify solutions for enhanced sidelink operation on FR2 licensed spectrum [1]. It was decided in RAN plenary #97 to focus only on updating evaluation methodology for commercial deployment scenario in 4Q 2022 [2]. In RAN plenary #98, the following WID update was agreed to start a study only for enhanced SL FR2 operation, which is limited to the support of SL beam management. 
	3. [bookmark: _Hlk89917254][bookmark: _Hlk118298980]Study enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2]
· [bookmark: _Hlk89917271]Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022. [RAN1]
· [bookmark: _Hlk89917283]Study is limited to the support of sidelink beam management (including initial beam-pairing, beam maintenance, and beam failure recovery, etc.) by reusing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible. [RAN1, RAN2]
· [bookmark: _Hlk89917309]Beam management in FR2 licensed spectrum considers sidelink unicast communication only.


In this contribution, we discuss the different possible RS and procedures for SL beam management including initial beam-pairing, beam maintenance, beam failure recovery, etc.
Discussion
S-SSB as baseline for initial beam pairing reference signals
In the RAN1 #112bis-e meeting [4], the following agreements have been made:
	Agreement
To study the feasibility of adapting S-SSB for initial beam pairing between UE1 and UE2, at least the following can be considered.
· Whether/how to enable UE2 to identify UE1 (e.g., source ID) from UE1’s S-SSB transmission, to enable UE1 to identify the corresponding beam measurement/reporting from UE2  
· Mapping between S-SSB transmission/resource and beam related information
· Allocation of beam reporting resources respectively associated with different S-SSB transmit beams
· Structure and contents of S-SSB
· Triggering and/or activation of S-SSB transmission, if needed
· Mechanism for S-SSB monitoring and reporting/responding
· Mechanism to mitigate/avoid the interference between overlapped S-SSB transmissions from different UEs, including S-SSB transmission resources
· Potential impact to/from other UEs, and whether/how to avoid or mitigate this impact




Up to Release 17, NR S-SSB is used for the purpose of synchronization between UEs, in the case where there is no higher priority source of synchronisation (e.g. a gNB/eNB or GNSS) is present. In that case, a UE can be triggered to be a SyncRef UE and transmit periodic S-SSB. The S-SSB is transmitted using 11RBs at a fixed frequency location and periodically every 160ms, and includes S-PSS, S-SSS and PBCH. 
Several issues are listed here:
· S-SSB is only transmitted by SyncRef UEs – which is not for all UEs in a surrounding - and only when no higher priority source of synchronization is available, thus new dedicated triggers are required.
· The information given by S-PSS and and S-SSS is structured to enable the time and frequency synchronization and is not optimized for the purpose of UE ID and beam indication. 
· The physical-layer sidelink synchronization identities used for the S-PSS and S-SSS is not linked to the UE1 PHY/MAC ID. 
· The S-SSB has fixed, periodic resource allocation, suitable for the case of a single source of transmission (or few concurrent transmissions).
· The content of the PSBCH is not needed for initial beam pairing.
· A S-SSB is likely to be transmitted using a single beam, and so performing a beam sweeping would require several instances of that transmission.
 Therefore, it appears that none of the content, purpose or design of the S-SSB is useful for the initial beam pairing (IBP). If the purpose of the RS is only for beam management and identification, there is no need to be constrained by the S-SSB. In the case where the RS transmitting UE is a SyncRef UE and already triggered to transmit S-SSB (that will require some dedicated form of beam-sweeping as well), it may be feasible to reuse the S-SSB for initial beam identification. Otherwise, it is not possible to use S-SSB for IBP. 
Observation 1: SL SSB are used for synchronization by few UEs and require periodic resources consumption and transmissions, while NR SL already has an RS that can be reused for beam management with more flexibility.
Proposal 1: S-SSB are not supported for initial beam pairing.

CSI-RS as baseline for initial beam pairing 
	Agreement
To study the feasibility of reusing SL CSI-RS for initial beam pairing, at least the following enhancements can be considered. 
· SL CSI-RS transmission with or without sidelink data transmission in the same slot
· FFS: slot structure
· Mapping between SL CSI-RS transmission/resource and beam related information
· Periodic SL CSI-RS transmission, semi-persistent SL CSI-RS transmission, or aperiodic SL CSI-RS transmission, with or without SCI indication 
· Allocation of SL CSI-RS beam sweeping resources and if applicable, their associated beam reporting resources
· Study the possibility to apply SL CSI-RS for initial beam pairing before, during or after unicast link establishment
· FFS: How to provide SL CSI-RS resource configuration
· Whether or how to mitigate/avoid the interference between overlapped SL CSI-RS transmissions from different UEs
· SL CSI-RS transmission with or without repetition on transmit beams





The R16/R17 SL CSI-RS reporting mechanism supports aperiodic SL CSI-RS transmission for unicast SL CSI reporting, but we think further enhancements are required to support SL beam management that can apply for both the initial beam pairing and the beam maintenance. The reasons are as following:
· The SL CSI-RS transmissions are embedded in PSSCH transmissions and thus subject to the unicast data traffic pattern. 
· The SL CSI-RS reporting is transmitted in a SL CSI Reporting MAC CE in a PSSCH according to a configured SL CSI reporting latency bound. As a result, the CSI reporting latency can be high. 
In SL communication, there are no periodical reference signal transmissions and SL SSB is only transmitted when a UE becomes a SyncRef UE. To design a SL beam management similar to Uu, one option is to introduce periodical SL RS transmissions. However, each UE performing periodical SL RS transmissions can cause increased signaling overhead and also congestion in Mode 2 and impacts the system performance. Furthermore, periodical transmissions can lead to excessive battery consumption for UEs in a commercial deployment scenario. 
Therefore, we prefer to design a SL beam management based on aperiodic SL RS transmissions, e.g., beamformed SL CSI-RS transmission. The beam management (BM) SL CSI-RS transmissions can be associated with a unicast SL and either transmitted with PSSCH for the unicast SL or in a stand-alone fashion. The aperiodic BM RS transmissions can be beneficial to reduce SL transmission overhead and battery consumption. 
SL CSI-RS based beam management can extend the existing SL CSI-RS design, and it is preferable not to introduce an additional SL RS for beam management, such as specific SL SSB. 
Using SL CSI-RS as a baseline RS for initial beam pairing and beam management is useful to design a common framework with enough flexibility to cover both related requirements. 
Proposal 2: Strive to consider a common RS design for both initial beam pairing and beam management.

SL CSI-RS based design can be extended to stand-alone transmissions, e.g., without payload data. Multiple CSI-RS using different transmit beams can be multiplexed in time within a SL transmission slot for the purpose of beam-sweeping. Beams can be identified using time/index reference and/or using indications provided in SCI. Stand-alone SL CSI-RS transmission would still require at least a PSCCH carrying a 1st stage SCI, to help with SL sensing, and can provide indication of resource reservation (or periodicity if required) as well as formats for the remaining transmission. Exact content for the SCI(s) can be further studied. 
Concerning the applicability related to the unicast connection procedure timing. In the case where the IBP is performed before the unicast connection, an approach would be to use dedicated, stand-alone transmissions of CSI-RS, with time-multiplexed beam transmissions, no to associate the CSI-RS with data transmissions.
In the case where the IBP is performed during the unicast connection, the CSI-RS can be multiplexed in the slots associated with the DCR messages, and beam-swept to cover different beams.
In the case where the IBP is performed after the unicast connection, the IBP can more natively use the CSI-RS framework for beam management, with multiplexed or stand-alone transmissions.
Proposal 3: Support stand-alone transmission of CSI-RS transmissions using different beams in time, multiplexed with at least a 1st stage SCI. FFS: 2nd stage SCI, and SCIs content in the context of initial beam pairing.

Initial beam pairing and unicast connection
In the RAN1 #112bis-e meeting, the following agreements have been made:
	Agreement
RAN1 can study the following candidate procedure where initial beam pairing is performed before sidelink unicast link establishment, including at least the following steps and how to determine UE2:
· UE1 sends reference signals via different transmit beams
· Note: multiple reference signals transmissions (e.g. repetitions) from each of the beams can be studied
· FFS when reference signals are sent
· FFS applicable reference signal
· UE2 measures the reference signals and determines a UE1 transmit beam and/or a UE2 receive beam 
· FFS:whether/how to determine a UE2 transmit beam 
· UE2 indicates to UE1 the determined UE1 transmit beam 
· FFS how to indicate the determined transmit beam, including its feasibility
· UE1 and UE2 set up sidelink unicast link using the determined beam, following existing link establishment procedure. 
Agreement
RAN1 can study the following candidate procedure where initial beam pairing is performed during sidelink unicast link establishment 
· UE1 sends PSCCH/PSSCH that carries unicast link establishment message (e.g., DCR message) via different transmit beams 
· Note: multiple PSCCH/PSSCH transmissions (e.g., repetitions) from each of the beams can be studied.
· FFS: applicable reference signals which are transmitted together with unicast link establishment message.
· if UE2 successfully decodes one (or more) of the PSCCH/PSSCH(s) and UE2 determines to establish a unicast link with UE1, it indicates to UE1 one (or more) UE1 transmit beam(s) of PSCCH/PSSCH(s) which is successfully received 
· FFS details (e.g., implicit or explicit indication) 
· FFS: how to map between each PSCCH/PSSCH and UE1 transmit beam
· FFS: how UE2 determines UE1 transmit beam(s) and/or UE2 transmit/receive beam(s)
· UE1 uses one of the indicated beam(s) to finish the remaining sidelink unicast link establishment procedure with UE2
· FFS: how UE1 determines one of the indicated beam(s) 
· FFS: use of additional reference signal or additional messages or additional measurement for efficient beam pairing.

Agreement
RAN1 can study the following candidate procedure where initial beam pairing starts after sidelink unicast link establishment between UE1 and UE2, including studying whether and in which cases initial beam pairing after sidelink unicast link establishment is feasible. 
· UE1 and UE2 set up sidelink unicast link, following existing link establishment procedure
· FFS the beams used for unicast link establishment.
· UE1 and/or UE2 configure the resources for beam sweeping and/or beam reporting
· FFS details of resources configuration
· UE1 and/or UE2 use the configured resources to transmit reference signals and determine a pair of transmit beam and receive beam based on beam sweeping.
· FFS applicable reference signal(s)
· FFS whether/how to indicate the determined beams between UE1 and UE2
· FFS difference between initial beam pairing (after sidelink unicast link establishment) and beam maintenance




Initial beam pairing before sidelink unicast connection
In the case where the initial beam pairing is performed before the sidelink unicast connection between a UE1 and a UE2, UE1 does not have configuration to transmit information to UE2, and so cannot directly transmit PSCCH/PSSCH to UE2. It is also assumed that since this beam pairing is performed before the unicast connection, UE1 does not know UE2. In the following, we analyze the different steps agreed for the procedure of initial beam paring before sidelink unicast connection:
· UE1 sends reference signals via different transmit beams

UE1 needs to perform beam-sweeping with a RS that should be able to:
· identify both the beam used and the UE1. 
· indicate, directly or indirectly, the resources to use to reply. 
· cover a set of transmit beams for UE1 and should support some level of repetitions.

In SL communication, there are no periodical reference signal transmissions and SL SSB is only transmitted when a UE becomes a SyncRef UE. To design a SL beam management similar to Uu, one option is to introduce periodical SL RS transmissions. However, each UE performing periodical SL RS transmissions can cause increased signaling overhead and also congestion in Mode 2 and impacts the system performance. Furthermore, periodical transmissions can lead to excessive battery consumption for UEs in a commercial deployment scenario. 
In that case, triggers should be added to let UE1 start and stop a semi-persistent, e.g., based on higher layer indication. The resource allocation of such RS would be up to the gNB in Mode 1 and based on sensing in Mode 2.
Proposal 4: Consider aperiodic RS transmissions or semi-persistent RS  for initial beam pairing if performed before the unicast connection. FFS the triggers to enable/activate the aperiodic and semi-persistent RS.
To be able to have efficient transmission of the RS in different beams, transmitting multiple RS (using different beams) within a slot would be helpful, and the structure of such slot need to further be decided. This corresponds to stand-alone transmissions (at least, not accompanied with data payload). Note that this is also not compatible with a S-SSB based design as it is single-beam slot transmission. 
Proposal 5: Consider stand-alone CSI-RS with intra-slot beam sweeping for initial beam pairing if performed before the unicast connection.

· UE2 measures the reference signals and determines a UE1 transmit beam and/or a UE2 receive beam
UE2 should monitor for initial beam pairing RS. UEs are in general monitoring the RP for potential reception and can monitor the RP for RS reception. Note that since the initial beam pairing is performed before the unicast connection, UE2 may be required to track and store all initial beam pairing RS received by other UEs to ensure having the right UE RS information when it needs to report the beam. 
To reduce the burden of IBP RSs monitoring, triggers could be studied for UE2 to start and stop tracking RS of other/selected UEs.
 
· UE2 indicates to UE1 the determined UE1 transmit beam 
· FFS how to indicate the determined transmit beam, including its feasibility

When UE2 received UE1 IBP RS, as UE1 and UE2 do not have a unicast connection, it cannot directly transmit back it’s determined UE1 transmit beam, e.g., using MAC CE, as it does not have PSCCH/PSSCH configuration. 
One way of doing would be to use a RACH-like approach, and have predefined resources mapped to the transmitted RS of UE1’s selected transmit beam. These resources would have to be cleared and assumed reserved by other UEs to avoid interference and collisions, which will increase the resource usage of the IBP procedure.
Note that it is unclear at this stage whether all UEs receiving the IBP RS are required to reply to UE1 and thus would require a design resistant to collisions or only UEs that are triggered to report, e.g. from higher-layer when a unicast connection establishment is requested/anticipated (although this assumes cross-layer information sharing).

Proposal 6: Study in which occasions a receiving UE should report the determined transmit beams to a transmitting UE after reception of IBP RS.

· UE1 and UE2 set up sidelink unicast link using the determined beam, following existing link establishment procedure. 

This step assumes that the IBP is completed.
Initial beam pairing during/after sidelink unicast connection
A unicast SL establishment is performed using SL broadcast transmission carrying PC5-S messages (e.g., Direct Communication Request). 
This procedure assumes that the unicast link establishment message (e.g., DCR messages) are transmitted using different beams, and thus introduces a mix between low-layer and higher-layer procedures which will bring the most of standardization work. 
Note also that there exist 2 Models of ProSe Direct Discovery procedures (Model A and Model B) [TS 23.303] which would need to be covered.
We think the beamformed broadcast transmission can be UE implementation, e.g., using a wide beam or TX beam sweeping. This option requires the less effort in standardisation and can more easily provide a common framework for SL CSI-RS used for beam management, both for initial beam pairing and beam maintenance.
Once a unicast communication is established, a pair of UE source and destination IDs are assigned, and an initial beam pairing can be initiated with regard to this unicast transmission. Since the UE source and destination IDs are unidirectional, for the same radio link between two UEs of a unicast SL, the unicast transmission of either direction can be identified by a different pair of UE source and destination ID. An initial beam pairing can be needed for each direction, but if the channel reciprocity and beam correspondence holds, a TX/RX beam pair determined for one direction of the unicast transmission can be applied for the opposite direction.
The association can include at least information regarding one or more TX beam(s) to use for the unicast transmission from a UE to a peer UE of a unicast SL. Also, we think it can be beneficial to have RX beam information of the peer UE for reception of this unicast transmission in the same association. It can help a UE determine to perform the transmission in a slot when it knows the corresponding RX beam is used by the peer UE. 
Proposal 7: Associate TX and/or RX beam information with a unicast transmission identified by a pair UE source and destination ID.
Proposal 8: Support initial beam pairing after unicast connection. The use of beam(s) for unicast connection can be left for UE implementation.
Beam management/maintenance
	Agreement
Consider using sidelink CSI-RS as a starting point for beam maintenance.
· FFS: whether/how to enhance existing aperiodic and non-standalone SL CSI-RS
· FFS: periodic and/or semi-persistent SL CSI-RS transmissions 
· FFS: standalone SL CSI-RS transmissions
· Note: standalone SL CSI-RS transmission means at least no accompanying sidelink data (SL MAC SDU) transmissions in the same slot. FFS: accompanying SCI(s) or SL MAC CE transmissions or PSFCH.
· FFS: one or multiple SL CSI-RS transmissions within one slot
· FFS: SL CSI-RS transmissions with or without repetition on transmit beams

Agreement
The container(s) of sidelink beam reporting for beam maintenance is at least selected from the following options:
· Option 1: SL PHY layer signal (e.g., PSFCH, SCI)
· Option 2: SL MAC CE
· FFS: PC5-RRC, Signaling over Uu link (e.g., UCI)
· 
Agreement
Consider one or more of the following items as sidelink beam reporting contents for beam maintenance: 
· Beam indication (e.g., CRI)
· L1-RSRP
· FFS: L1-SINR or other reporting contents if necessary enhancement is identified. 
· Note: This does not preclude performing beam maintenance without any beam reporting




For SL beam management, it is essential to enable fast CSI feedback for beam pairing and adjustment. Thus, we propose to support stand-alone beamformed SL CSI-RS transmissions and PHY layer CSI feedback for SL beam management. 
To support a PHY layer feedback, a new PSFCH format can be studied to carry information including e.g., beam indications and/or beam-specific measurement. The PSFCH resource configuration can be based on the R16 PSFCH design. For example, in a resource pool, a dedicated PRB allocation can be used for the BM PSFCH frequency resource allocation. Also, an implicit resource association can be studied between a BM PSFCH and one or more corresponding CSI-RS transmission(s). 
Proposal 9: CSI reporting for SL beam management includes PHY layer CSI feedback, e.g., based on a new PSFCH format.
In the context of a common framework between IBP and beam maintenance, SL CSI-RS for beam maintenance should also support stand-alone transmissions as mentioned previously, where multiple beams are transmitted within a SL slot.
The stand-alone SL CSI-RS transmission resource selection can consider Mode 1 and Mode 2 PSSCH resource selection mechanism as a baseline. For example, a BM SL CSI-RS resource selection can be based on Mode 2-like sensing in a dedicated resource pool. Additionally, considering the TX beam sweeping can be used for BM SL CSI-RS transmissions, it can be useful to study multi-consecutive-slot (MCS) resource selection.
Also, the frequency resource of a BM SL CSI-RS transmission can be (pre)configured, e.g., one PRB or one sub-channel. Another option is to have the BM SL CSI-RS resources indicated in an associated SCI. The format and content of a new SCI associated with SL CSI-RS transmission and how it can be applied in resource selection (e.g., sensing) can be further studied. 
Proposal 10: Support stand-alone transmission of SL CSI-RS transmissions using different beams in time, multiplexed with at least a 1st stage SCI. FFS: 2nd stage SCI, and SCIs content in the context of beam maintenance.
Proposal 11: Study resource selection for stand-alone BM SL CSI-RS transmissions using Mode 1 and Mode 2 PSSCH as a baseline.
In addition, when data is available, BM SL CSI-RS transmission multiplexed with PSSCH can be also considered. The multiplexing of PSSCH and SL CSI-RS should therefore be further studied, e.g., whether and how to have PSSCH and SL CSI-RS transmission using different TX beam in a slot. In one option, SL CSI-RS transmissions can be TDM-ed with PSSCH transmission and (pre)configured at certain symbol locations. 
Proposal 12: Study multiplexing of PSSCH and SL CSI-RS transmissions using different TX beams in a slot.

When an initial beam pairing is completed, a UE can maintain the established association between beam pair information and a unicast SL by triggering aperiodic BM SL CSI-RS transmissions. The SL CSI-RS transmissions for beam maintenance can apply stand-alone CSI-RS with TX beam sweeping as done in the initial beam pairing. In another option, the SL CSI-RS transmissions can apply TX beam(s) selected from the initial beam pairing. 
The triggering conditions can be (pre)configured, e.g., based on the received HARQ NACK/DTX, SL CBR measurement, the time period since last PSSCH transmission or BM CSI reporting, etc. In the case CSI-RS transmission is performed with PSSCH transmission of the unicast SL, a UE can request a BM CSI reporting for the CSI-RS transmitted in the PSSCH transmission using the same TX beam and determine to perform an initial beam pairing based on the BM CSI reporting. The corresponding BM CSI reporting information can be used to update the association between the beam information and a unicast SL.
Proposal 13: Study triggering conditions for SL CSI-RS transmissions for beam maintenance. 

Beam failure recovery
It is important that a UE detect a beam failure well in advance and attempt a recovery, e.g., by identifying and switching to a good beam before the unicast SL RLF is declared. For SL beam failure recovery purpose, the association established in initial beam pairing can include multiple beam pairs for a unicast SL. For example, one beam pair, e.g., the beam pair with the highest L1-RSRP can be selected for PSSCH transmissions and another beam pair can be selected as an alternative beam pair for beam switch purpose. It is desirable that the alternative beam pair has a channel condition uncorrelated to the beam pair for the PSSCH transmission, so when the PSSCH beam pair is blocked, the alternative beam pair can be used to continue data transmission. 
Proposal 14: Identify a beam pair e.g., in initial beam pairing as alternative beam pair to associate with a unicast SL for beam failure recovery. 
As specified in TS 38.321 for R16 V2X, SL radio link failure (RLF) is based on RLC maximum number of retransmissions, T400 expiry and maximum number of received HARQ DTX. With a SL FR2 BM based on aperiodic RS transmission, a similar TX UE-based determination of beam failure can be considered. 
A UE can perform a set of RS transmissions, e.g., CSI-RS for beam failure detection. Each CSI-RS transmission can apply the same TX beam associated with a unicast SL to allow multiple measurements for beam failure evaluation. For example, each L1-RSRP measurement below a (pre)configured threshold counts as one failure and when the total failure count is above a (pre)configured threshold, a measuring UE can consider a beam failure is detected.
It is important to note when the beam link is down, the CSI-RS transmissions might not be received at all and thus no measurement would be done and no PSFCH would be transmitted. Accordingly, a PSFCH DTX detected by the transmitting UE can be considered as a beam failure for the beam pair used for the corresponding CSI-RS transmissions. To be consistent with this detection, when CSI-RS transmissions are received, a measuring UE may only transmit a PSFCH when beam failure is not detected. Thus, a TX UE-based beam failure detection can be based on the detection of a PSFCH corresponding to the CSI-RS transmissions using the beam.
Proposal 15: Study beam failure detection based on detection of PSFCH corresponding to transmitted CSI-RSs. 
Determination of the PSFCH transmit/receive beams
	Agreement
Consider the following two options for determining PSFCH transmit/receive beam for a single PSFCH transmission/reception in a slot.  
· Option 1: PSFCH transmit beam is derived from the corresponding PSCCH/PSSCH receive beam; PSFCH receive beam is derived from the corresponding PSCCH/PSSCH transmit beam.
· Note this is based on sidelink beam correspondence
· Option 2: PSFCH transmit beam is derived from the PSCCH/PSSCH transmit beam for reverse data transmission; PSFCH receive beam is derived from the PSCCH/PSSCH receive beam for reverse data transmission.  
· Note this is based on beam training for reverse data transmission
· Note: The PSFCH transmit/receive beam can be the same as PSCCH/PSSCH transmit/receive beam used for the reverse data transmission.
· FFS: support both options or down select one option.



In our view, both options are valid and can be kept. In the case where the beam correspondence can be assumed, it is our preference that beam correspondence can be used to determine the TX/RX beam of PSFCH. In the case where other pair(s) of TX/RX beams are also determined for transmissions, e.g., for the reverse PSCCH/PSSCH or specific to PSFCH transmissions, these beam pairs can also be used.
The determination of which beam pair to use for the PSFCH can be based, for instance, on the quality of the link for the different beam pair, or using some default PSFCH beam pair configuration when the link quality of other pairs is degrading. 
Proposal 16: Support Option1 and Option 2 for determining the beam pair of the PSFCH transmissions.

Conclusion
In this contribution, we present our proposals and observations as follows:
Observation 1: SL SSB are used for synchronization by few UEs and require periodic resources consumption and transmissions, while NR SL already has an RS that can be reused for beam management with more flexibility.
Proposal 1: Do not use S-SSB as a baseline for initial beam pairing.
Proposal 2: Strive to consider a common RS design for both initial beam pairing and beam management.
Proposal 3: Support stand-alone transmission of CSI-RS transmissions using different beams in time, multiplexed with at least a 1st stage SCI. FFS: 2nd stage SCI, and SCIs content in the context of initial beam pairing.
Proposal 4: Consider aperiodic RS transmissions or semi-persistent (FFS: triggers) for initial beam pairing if performed before the unicast connection.
Proposal 5: Consider stand-alone CSI-RS with intra-slot beam sweeping for initial beam pairing if performed before the unicast connection.
Proposal 6: Study in which occasions UEs should report the determined beams to UE after reception of IBP RS.
Proposal 7: Associate TX and/or RX beam information with a unicast transmission identified by a pair UE source and destination ID.
Proposal 8: Support initial beam pairing after unicast connection and unicast connection with or without beam can be left for UE implementation.
Proposal 9: CSI reporting for SL beam management includes PHY layer CSI feedback, e.g., based on a new PSFCH format.
Proposal 10: Support stand-alone transmission of CSI-RS transmissions using different beams in time, multiplexed with at least a 1st stage SCI. FFS: 2nd stage SCI, and SCIs content in the context of beam maintenance.
Proposal 11: Study resource selection for stand-alone BM CSI-RS transmissions using Mode 1 and Mode 2 PSSCH as a baseline.
Proposal 12: Study multiplexing of PSSCH and CSI-RS transmissions using different TX beams in a slot.
Proposal 13: Study triggering conditions for CSI-RS transmissions for beam maintenance. 	
Proposal 14: Identify a beam pair e.g., in initial beam pairing as alternative beam pair to associate with a unicast SL for beam failure recovery. 
Proposal 15: Study beam failure detection based on detection of PSFCH corresponding to transmitted CSI-RSs. 
Proposal 16: Support Option1 and Option 2 for determining the beam pair of the PSFCH transmissions.
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