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1 Introduction
In NR V2X, unicast and groupcast are introduced for some advanced V2X services. For the physical layer to have different processing for unicast, groupcast and broadcast, RAN1 has the following agreement/assumption in RAN1#94 meeting [1]: 
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In RAN2#103bis meeting, RAN2 reaches the working assumption that upper layer will give the information if it’s unicast, groupcast or broadcast (We will ask SA2 if they can provide it) [2]. In [3], SA2 confirms that information on whether a V2X packet should be transmitted by unicast, groupcast, or broadcast will be indicated by upper layer to AS layer. In SA2#130 meeting, SA2 give further reply as below [4]. 
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In this contribution, we would like to discuss data multiplexing related to unicast, groupcast or broadcast in MAC. In addition, the need of cast type notification to the network is discussed. 
2 Discussion 
From the above RAN2 working assumption and SA2 answer, in our understanding, the UE’s upper layer (i.e. V2X layer) will provide the information on the cast type of a V2X packet to the UE’s radio higher layer (e.g. SDAP or PDCP) together with the V2X packet. Through the processing in the UE’s radio higher layers (PDCP, RLC and MAC), MAC layer may finally inform the physical layer of the cast type(s) of a MAC PDU/TB, which is consistent with the above RAN1 assumption. 
Proposal 1: MAC layer informs the physical layer of the cast type(s) of a MAC PDU/TB.
With respect to the cast type(s) of a MAC PDU, there may be two options: 
Option 1: the data multiplexed into a MAC PDU can have different cast types, as shown in Figure 1. 
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Figure 1 Different cast types in a MAC PDU
Option 2: the data multiplexed into a MAC PDU have the same cast type, as shown in Figure 2. 

[image: image4.emf]Unicast Groupcast Broadcast

MAC PDU MAC PDU MAC PDU


Figure 2 Same cast type in a MAC PDU
In option 1, when the MAC PDU with data of more than one cast types is transferred to the physical layer, in order for the physical layer to identify which part of the MAC PDU data should be transmitted via unicast, groupcast, or broadcast, additional instructions have to be sent to the physical layer on e.g. the start/length of each cast type in the MAC PDU, which requires the physical layer to do some de-multiplexing of the MAC PDU. This is rather complicated and should be avoided. 
In option 2, each MAC PDU has one cast type. On transferring a MAC PDU to the physical layer, the MAC layer can indicate the cast type corresponding to the whole MAC PDU. The physical layer can have unified processing for this MAC PDU, which will be much easier compared to option 1. Therefore, option 2 is preferred. 
Proposal 2: The data multiplexed into a MAC PDU/transport block should have the same cast type (unicast, groupcast or broadcast).
If proposal 2 can be agreed, MAC should identify the cast type of data from a logical channel. This may require data transmitted via a logical channel or a DRB for sidelink to have the same cast type, otherwise a corresponding cast type has to be sent together with an RLC PDU from RLC to MAC. To have simple and straightforward data processing in RLC and MAC, it is proposed that the data in one sidelink logical channel corresponds to one cast type. 
Proposal 3: One sidelink logical channel corresponds to one cast type.
Another issue that can be considered is whether the cast type needs be notified to the network. In our opinion, the cast type should be notified to the network when the UE is in connected mode, so that the network can configure resource pools for different cast types or allocate suitable resources for different cast types in sidelink grants, for better serving the requested V2X services. Furthermore, since the physical layer may have different processing, e.g. HARQ feedback, CSI report, etc., for different cast types, especially for unicast, the network should be aware of the cast type of the requested sidelink transmission to allocate resources for feedback or information reporting in Mode-1 operation. 
Proposal 4: The cast type can be notified to the network for sidelink resource configuration/allocation.  

If proposal 4 can be agreed, the cast type can be included in the SidelinkUEInformation message or in BSR MAC CE. The details can be further studied. 
3 Conclusion

In this contribution, we have discussed data multiplexing related to unicast, groupcast or broadcast in MAC and the need of cast type notification to the network. We have the following proposals.
Proposal 1: MAC layer informs the physical layer of the cast type(s) of a MAC PDU/TB.
Proposal 2: The data multiplexed into a MAC PDU/transport block should have the same cast type (unicast, groupcast or broadcast).
Proposal 3: One sidelink logical channel corresponds to one cast type.
Proposal 4: The cast type can be notified to the network for sidelink resource configuration/allocation.
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Agreements:


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. 





(	Question 2: Can different data packets of a given V2X service be associated with different types of transmission, e.g. NR V2X SL unicast, groupcast and broadcast transmission? 


(	Answer 2: YES. However, information on whether a V2X packet should be transmitted by unicast, groupcast, or broadcast will be indicated by upper layer to AS layer (as also clarified in a previous LS S2-1812895 "Reply LS on LS to SA2 on unicast, groupcast and broadcast in NR sidelink"). 


For example, for a platooning V2X service, a UE could perform groupcast with other UEs belonging to the same platooning group, and in addition perform unicast with individual UEs in this group. However, V2X packets corresponding to the unicast session are distinguishable from V2X packets corresponding to the groupcast and the V2X layer can determine which transmission type and Destination L2 ID are associated with the V2X packet from the Application layer. Based on this, the V2X layer will provide to the AS layer with the information whether a certain V2X packet should be transmitted by unicast, groupcast or broadcast. SA2 think this information can make the AS layer operate the corresponding transmission type. 
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