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Introduction
Sidelink broadcast has been supported in LTE V2X since Release 14 and will be supported in NR V2X. Considering interworking between LTE sidelink and NR sidelink, we think that it is beneficial to have commonality between LTE sidelink and NR sidelink for V2X sidelink communication as many as possible, unless it is beneficial to have commonality between sidelink and uplink/downlink in NR. Thus, some features applicable to LTE sidelink could be also applicable to NR sidelink. In this document, we propose to design NR sidelink based on LTE sidelink in most aspects at least for SL broadcast.

Channels for NR Sidelink
LTE supports the following logical channels for LTE sidelink:

-
Sidelink Broadcast Control Channel (SBCCH)

A sidelink channel for broadcasting sidelink system information from one UE to other UE(s).

-
Sidelink Traffic Channel (STCH)

A Sidelink Traffic Channel (STCH) is a point-to-multipoint channel, for transfer of user information from one UE to other UE(s). This channel is used only by V2X sidelink communication capable UEs. Point-to-point communication between two sidelink communication capable UEs is also realized with an STCH.
LTE supports SL-SCH and SL-BCH as transport channels for LTE sidelink.
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Figure 1: Mapping between Sidelink logical channels and Sidelink transport channels

In Sidelink, the following connections between logical channels and transport channels exist:

-
STCH can be mapped to SL-SCH;

-
SBCCH can be mapped to SL-BCH.

We propose to agree SBCCH and STCH as logical channels and SL-SCH and SL-BCH as transport channels for NR sidelink.
Proposal 1: SBCCH and STCH are used as logical channels and SL-SCH and SL-BCH as transport channels for NR sidelink. Channel mapping shown in Figure 1 is captured in TR.
Layer 2 for NR sidelink
LTE Access Stratum protocol stack in the PC5 interface consists of PDCP, RLC, MAC and PHY as shown below in Figure 2. NR AS UP protocol stacks also consists of NR PDCP, NR RLC, NR MAC and NR PHY for NR sidelink as shown in Figure 2. Need for SDAP is FFS for UP protocol stacks in NR sidelink.
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Figure 2: User-Plane protocol stack for V2X sidelink communication

In LTE, Sidelink packet duplication is supported for V2X sidelink communication and is performed at PDCP layer of the UE. For sidelink packet duplication for transmission, a PDCP PDU is duplicated at the PDCP entity. The duplicated PDCP PDUs of the same PDCP entity are submitted to two different RLC entities and associated to two different sidelink logical channels respectively. The duplicated PDCP PDUs of the same PDCP entity are only allowed to be transmitted on different sidelink carriers.
For NR Uu, NR PDCP also supports duplication of PDCP PDUs. Thus, we propose to support Sidelink packet duplication in NR PDCP. Similarly, a PDCP PDU is duplicated at the NR PDCP entity. The duplicated PDCP PDUs of the same NR PDCP entity are submitted to two different NR RLC entities and associated to two different sidelink logical channels respectively. The duplicated PDCP PDUs of the same NR PDCP entity are only allowed to be transmitted on different sidelink carriers.
LTE RLC has some characteristics which could be simply applicable to NR sidelink broadcast for V2X sidelink communication:

-
RLC UM is used for sidelink communication;

-
A receiving UE needs to maintain at least one RLC UM entity per transmitting peer UE;

-
A receiving RLC UM entity used for sidelink does not need to be configured prior to reception of the first RLC UMD PDU;
LTE MAC additionally provides Packet filtering, Sidelink carrier/resource (re-)selection, Sidelink process for Sidelink HARQ, Sidelink specific LCP, Sidelink Buffer Status Reporting and UL/SL TX prioritization for LTE sidelink. We think that all need to be supported for NR sidelink.
Furthermore, LTE Access Stratum protocol stack for SBCCH in the PC5 interface consists of RRC, RLC, MAC and PHY as shown below in Figure 3. NR AS CP protocol stacks should consist of NR RRC, NR RLC, NR MAC and NR PHY for NR sidelink as shown in Figure 3. Need for NR PDCP is FFS for CP protocol stacks in NR sidelink.
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Figure 3: Control-Plane protocol stack for SBCCH

Accordingly, we propose:
Proposal 2: NR AS UP protocol stacks consists of NR PDCP, NR RLC, NR MAC and NR PHY for NR sidelink as shown in Figure 2. Need for SDAP is FFS for UP protocol stacks in NR sidelink.

Proposal 3: NR AS CP protocol stacks consists of NR RRC, NR RLC, NR MAC and NR PHY for NR sidelink as shown in Figure 3. Need for NR PDCP is FFS for CP protocol stacks in NR sidelink
Proposal 4: NR sidelink broadcast has the following additional characteristics in Layer 2 entities:

- 
A PDCP PDU can be duplicated at a NR PDCP entity for support of Sidelink packet duplication;

-
RLC UM is used for sidelink communication;

-
A receiving UE needs to maintain at least one RLC UM entity per transmitting peer UE;

-
A receiving RLC UM entity used for sidelink does not need to be configured prior to reception of the first RLC UMD PDU;
-
NR MAC additionally provides Packet filtering, Sidelink carrier/resource (re-)selection, Sidelink process for Sidelink HARQ, Sidelink specific LCP, Sidelink Buffer Status Reporting and UL/SL TX prioritization for NR sidelink.
Proposal 5: For Sidelink packet duplication, the duplicated PDCP PDUs of the same NR PDCP entity are submitted to two different NR RLC entities and associated to two different sidelink logical channels respectively. The duplicated PDCP PDUs of the same NR PDCP entity are only allowed to be transmitted on different sidelink carriers.
RRC for NR sidelink
E-UTRAN provides LTE UEs with LTE sidelink configuration and resource pools via system information and dedicated signalling. It is highly necessary for gNB to provide NR UEs with NR sidelink configuration and resource pools via NR sidelink specific SIB and a UE dedicated RRC message. 

Proposal 6: gNB provides UEs with NR sidelink configuration and resource pools via a V2X specific SIB and a UE dedicated message.

In addition, while in NR cell coverage, UE may need to perform LTE sidelink possibly together with NR sidelink. Thus, it is also necessary for gNB to provide UEs with LTE sidelink configuration and resource pools via a V2X specific SIB and a UE dedicated message.
Proposal 7: gNB provides UEs with LTE sidelink configuration and resource pools via a V2X specific SIB and a UE dedicated message.

Furthermore, while in LTE cell coverage, UE may need to perform NR sidelink possibly together with LTE sidelink. Thus, it is also necessary for eNB to provide UEs with NR sidelink configuration and resource pools via a V2X specific SIB and a UE dedicated message.
Proposal 8: eNB provides UEs with NR sidelink configuration and resource pools via a V2X specific SIB and a UE dedicated message.

In order to assist the eNB to provide LTE sidelink resources, the UE in LTE RRC_CONNECTED may report geographical location information to the eNB. The eNB can configure the UE to report the complete UE geographical location information based on periodic reporting via the existing measurement report signaling.
In our view, geographical location information reporting would be also useful for UE to assist gNB to provide NR sidelink resources properly. Thus, we propose to support geographical location information reporting for NR sidelink. At least periodic reporting should be supported in NR. 
Proposal 9: Geographical location information reporting is supported in NR. At least periodic reporting is supported in NR.
UE in LTE RRC_CONNECTED can send a Sidelink UE Information message to the serving cell if it is interested in V2X sidelink communication transmission in order to request sidelink resources. We think that it is also necessary to support Sidelink UE Information in NR RRC for UE to request sidelink resources. Contents of LTE Sidelink UE Information should be a baseline for contents of NR Sidelink UE information. Note that Sidelink UE Information seems also necessary for UE to request LTE sidelink resources to gNB.
Proposal 10: UE in NR RRC_CONNECTED is allowed to request LTE/NR sidelink resources by sending Sidelink UE Information to gNB. Contents of LTE Sidelink UE Information should be a baseline for contents of NR Sidelink UE information.
For LTE sidelink as well as LTE SPS, UE assistance information can be provided to eNB. Reporting of UE assistance information is configured by eNB for V2X sidelink communication. The UE assistance information used for V2X sidelink communication includes traffic characteristic parameters. For instance, the UE is allowed to report UE assistance information when change in estimated periodicity and/or timing offset of packet arrival occurs. 

We think that UE assistance information could be useful at least for NR SL configured grants. Contents of LTE UE assistance information should be a baseline for contents of NR UE assistance information. Note that UE assistance information seems also necessary for UE to be configured with LTE sidelink resources.
Proposal 11: UE in NR RRC_CONNECTED is allowed to send UE assistance information at least for LTE/NR Sidelink configured grants. Contents of LTE UE assistance information should be a baseline for contents of NR UE assistance information.
For controlling channel utilization, E-UTRAN can indicate how the UE adapts its transmission parameters for each transmission pool depending on the Channel Busy Ratio (CBR). The UE measures all the configured transmission pools including exceptional pool. In addition, a UE in LTE RRC_CONNECTED can be configured to report CBR measurement results. For CBR reporting, periodic reporting and event triggered reporting are supported. Two reporting events are introduced for event-triggered CBR reporting. The network can configure which of the transmission pools the UE needs to report.

Similary, we propose to apply LTE CBR reporting mechanism to UE in NR cell coverage. LTE CBR reporting mechanism should be supported at least for UE connected to NR to support LTE sidelink. 

Proposal 12: UE in NR RRC_CONNECTED can be configured to report CBR measurement results. 

Proposal 13: For CBR reporting, periodic reporting and event triggered reporting are supported. Two reporting events are introduced for event-triggered CBR reporting as in LTE. The network can configure which of the transmission pools the UE needs to report.
For LTE sidelink, geographical zones can be configured by the eNB or pre-configured. The zone is configurable for both in coverage and out of coverage. For in coverage UE, when the UE uses UE autonomous resource selection, the eNB can provide the mapping between zone(s) and V2X sidelink transmission resource pools in RRC signalling. 

Considering that UE served by NR may perform LTE sidelink transmission to UE served by LTE, geographical zone concept should be also supported in NR as in LTE. Namely, gNB should be able to configure geographical zones and provide mapping between zone(s) and V2X sidelink transmission resource pools in RRC signalling as in LTE.

Proposal 14: gNB can configure geographical zones and provide mapping between zone(s) and V2X sidelink transmission resource pools in RRC signalling as in LTE.
For LTE V2X sidelink transmission, during handover, transmission resource pool configurations including exceptional transmission resource pool for the target cell can be signaled in the handover command to reduce the transmission interruption. Simiarly, we could support resource pool configurations signalled in handover command in NR to reduce transmission interruption in UE mobility.
Proposal 15: gNB can provide resource pool configurations to UE via handover command, as in LTE.
In LTE, for exceptional cases (e.g. during RLF, during transition from RRC IDLE to RRC CONNECTED or during change of dedicated V2X sidelink resource pools within a cell), the UE may select resources in the exceptional pool provided in serving cell's SIB21 or in dedicated signalling. In addition, if the exceptional transmission resource pool is included in the handover command, the UE uses randomly selected resources from the exceptional transmission resource pool in LTE. During cell reselection, the RRC_IDLE UE may use the randomly selected resources from the exceptional transmission resource pool of the reselected cell until the sensing results on the transmission resource pools for autonomous resource selection are available.
gNB should also support exceptional pools at least for LTE sidelink in some cases. We could further discuss the cases when UE applies exceptional pools in NR coverage and whether or not exceptional pool is also supported for NR sidelink.
Proposal 16: gNB can provide exceptional pools to UEs at least for LTE sidelink. FFS for the cases when UE applies exceptional pools in NR coverage and whether or not exceptional pool is also supported for NR sidelink.

Conclusion

In conclusion, we propose to agree the following proposals for sidelink broadcast in NR, based on LTE sidelink:
Proposal 1: SBCCH and STCH are used as logical channels and SL-SCH and SL-BCH as transport channels for NR sidelink. Channel mapping shown in Figure 1 is captured in TR.
Proposal 2: NR AS UP protocol stacks consists of NR PDCP, NR RLC, NR MAC and NR PHY for NR sidelink as shown in Figure 2. Need for SDAP is FFS for UP protocol stacks in NR sidelink.

Proposal 3: NR AS CP protocol stacks consists of NR RRC, NR RLC, NR MAC and NR PHY for NR sidelink as shown in Figure 3. Need for NR PDCP is FFS for CP protocol stacks in NR sidelink

Proposal 4: NR sidelink broadcast has the following additional characteristics in Layer 2 entities:

- 
A PDCP PDU can be duplicated at a NR PDCP entity for support of Sidelink packet duplication;

-
RLC UM is used for sidelink communication;

-
A receiving UE needs to maintain at least one RLC UM entity per transmitting peer UE;

-
A receiving RLC UM entity used for sidelink does not need to be configured prior to reception of the first RLC UMD PDU;
-
NR MAC additionally provides Packet filtering, Sidelink carrier/resource (re-)selection, Sidelink process for Sidelink HARQ, Sidelink specific LCP, Sidelink Buffer Status Reporting and UL/SL TX prioritization for NR sidelink.
Proposal 5: For Sidelink packet duplication, the duplicated PDCP PDUs of the same NR PDCP entity are submitted to two different NR RLC entities and associated to two different sidelink logical channels respectively. The duplicated PDCP PDUs of the same NR PDCP entity are only allowed to be transmitted on different sidelink carriers.
Proposal 6: gNB provides UEs with NR sidelink configuration and resource pools via a V2X specific SIB and a UE dedicated message.

Proposal 7: gNB provides UEs with LTE sidelink configuration and resource pools via a V2X specific SIB and a UE dedicated message.

Proposal 8: eNB provides UEs with NR sidelink configuration and resource pools via a V2X specific SIB and a UE dedicated message.

Proposal 9: Geographical location information reporting is supported in NR. At least periodic reporting is supported in NR.
Proposal 10: UE in NR RRC_CONNECTED is allowed to request LTE/NR sidelink resources by sending Sidelink UE Information to gNB. Contents of LTE Sidelink UE Information should be a baseline for contents of NR Sidelink UE information.

Proposal 11: UE in NR RRC_CONNECTED is allowed to send UE assistance information at least for LTE/NR Sidelink configured grants. Contents of LTE UE assistance information should be a baseline for contents of NR UE assistance information.
Proposal 12: UE in NR RRC_CONNECTED can be configured to report CBR measurement results. 

Proposal 13: For CBR reporting, periodic reporting and event triggered reporting are supported. Two reporting events are introduced for event-triggered CBR reporting as in LTE. The network can configure which of the transmission pools the UE needs to report.
Proposal 14: gNB can configure geographical zones and provide mapping between zone(s) and V2X sidelink transmission resource pools in RRC signalling as in LTE.
Proposal 15: gNB can provide resource pool configurations to UE via handover command, as in LTE.

Proposal 16: gNB can provide exceptional pools to UEs at least for LTE sidelink. FFS for the cases when UE applies exceptional pools in NR coverage and whether or not exceptional pool is also supported for NR sidelink.[image: image4.png]
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