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Introduction  
SL broadcast design for NR V2X is one of the crucial objectives of the Rel-16 V2X SI as described in [1]:
	1: Sidelink design [RAN1, RAN2]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols

NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.



In this document, we focus on broadcast operation over sidelink and how it can meet the advanced use case requirements. We focus on unicast/groupcast operation in our companion contributions [2] [3].
Discussion
1.1 Overall sidelink design for NR V2X 

LTE V2X operation over sidelink is primarily broadcast based, i.e. for V2V, V2I (and V2P when applicable) is based on broadcast transmissions over sidelink PC5. This gives rise to a relatively lightweight and simple sidelink design which seemed to favour reduced complexity for a vehicular UE in exchange for highly reliable and robust communication (at least compared to UL/DL operation over Uu). In Rel-15, a number of enhancements were designed and adopted as the different V2X use cases evolved over time. For instance, support for simultaneous transmissions over multiple SL carriers for high data rate and reliability was introduced as a new feature to meet the advanced LTE V2X use case requirements. This broadcast based design and associated enhancements have been deemed sufficient to meet the basic and advanced LTE V2X use case requirements, based on the completion of the associated WI.
Observation:	LTE V2X operation over sidelink is broadcast based and it adequately meets the use case requirements for LTE V2X use cases.
For NR V2X, we do not envision the situation to be much different. While we have a wider variety of use cases with more stringent requirements for NR V2X [4], it should be assumed that the fundamental mode of operation over sidelink should be broadcast as baseline. The PHY layer enhancements associated with NR in general (e.g. shorter SCS, higher/flexible BW allocation, etc.), coupled with the enhancements for LTE V2X broadcast considered up to and including Rel-15 should serve as a sufficient foundation for NR SL design. Additionally, considering the broad SI scope and the fact that RAN2 has very limited TUs allocated for discussion before the completion of this SI, it is prudent to reuse as much of the LTE SL functionality as possible rather than designing new from the ground up.
It should be clarified that any additional enhancements for broadcast over SL are not precluded; rather LTE sidelink design should serve as the canvas upon which NR sidelink design takes shape.
Proposal 1:	From a system/protocol design standpoint, RAN2 should agree to use LTE sidelink as baseline and attempt to reuse as much of the LTE sidelink broadcast mechanism (and associated protocols) as possible.
1.2 [bookmark: _GoBack]Sub-layer analysis

Given that there are many different arenas for enhancements for support of both broadcast as well as unicast/groupcast over sidelink, we try to focus primarily on aspects directly related to broadcast and analyse them on a sub-layer basis.  
Regarding PDCP, a main issue (which was also considered during Rel-15 LTE V2X design) is the aspect of packet duplication. In LTE, it was agreed that packet duplication for the CA case was supported for both data-split (to allow for higher data rate support) and data-duplication (for higher reliability support) and that this should be done at the PDCP layer (rather than MAC). This is also in line with duplication over NR Uu interface, so it makes the most sense to support above scenarios over PDCP layer for sidelink as well. The additional features offered by NR PDCP compared to LTE PDCP (e.g. integrity protection and integrity verification) need to be discussed further, since it is not clear how the broadcast based mechanism can support exchange of necessary parameters required for integrity protection and verification for PDCP PDUs.
Proposal 2:	PDCP based duplication over NR sidelink should be adopted for high reliability as in LTE. It is FFS if and how integrity protection and verification is performed for broadcast transmission.
Regarding RLC, RLC UM mode is supported for NR similar to LTE and thus should be considered as baseline for NR sidelink as well. In addition, the question is that in order to support higher reliability requirements for advanced V2X use cases, RLC AM (and RLC feedback) needs to be supported. While the question can be asked of both unicast/groupcast as well broadcast operation, focusing on the latter, it is not clear if RLC AM support is needed. For instance, RLC AM related parameters, e.g. maxRetxThreshold, pollPDU and pollByte as well as timers for poll retransmission and status prohibit are all configured by RRC for the case of NR Uu operation and the RLC AM entities at the UE and gNB are in sync with regard to this configuration. For two (or more UEs) involved in sidelink broadcast communication, it does not seem to make much sense to trigger STATUS reports or retransmissions for RLC AM when the underlying physical layer medium is broadcast based. On the other hand, whether some advanced use case can benefit from RLC AM retransmissions and feedback even when using broadcast rather than unicast mechanism remains to be seen.
 Proposal 3:	RLC UM mode is adopted as baseline for NR sidelink. The need for RLC AM mode for broadcast transmissions is FFS. 
Regarding MAC layer functionality, using the same design methodology as above, at least the following functions for MAC can be considered for NR sidelink, based on LTE sidelink MAC design [5]:
-	Mapping between logical channels and transport channels
-	Multiplexing and multiplexing 
-	HARQ operation (HARQ feedback based on process ID should be applicable only for unicast/groupcast)
-	Logical Channel prioritisation
-	Transport format selection
-	Radio resource/carrier selection

Of course, this does not preclude discussion on further enhancements in MAC procedures for NR use cases, but the above should serve as the baseline.
Proposal 4:	MAC functionality from LTE sidelink should serve as the baseline for NR sidelink MAC layer design, at least for broadcast operation. 
Conclusion
[bookmark: _Ref458739888]This contributions discusses aspects related to broadcast operation over NR sidelink for supporting advanced V2X use cases and makes the following proposals:
Observation:	LTE V2X operation over sidelink is broadcast based and it adequately meets the use case requirements for LTE V2X use cases.
Proposal 1:	From a system/protocol design standpoint, RAN2 should agree to use LTE sidelink as baseline and attempt to reuse as much of the LTE sidelink broadcast mechanism (and associated protocols) as possible.
Proposal 2:	PDCP based duplication over NR sidelink should be adopted for high reliability as in LTE. It is FFS if and how integrity protection and verification is performed for broadcast transmission.
Proposal 3:	RLC UM mode is adopted as baseline for NR sidelink. The need for RLC AM mode for broadcast transmissions is FFS. 
Proposal 4:	MAC functionality from LTE sidelink should serve as the baseline for NR sidelink MAC layer design, at least for broadcast operation. 
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