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1. Introduction

This DP analyses the cast type for the direct discovery.

2. Background 
In the incoming LS from RAN2 (S2-2208106/R2-2206391), it has pointed out that:

AS-layer specification requires Tx-UE to carry cast-type-indicator in SCI, based on which the delivered packet is to be filtered by MAC layer by Rx-UE. But RAN2 noticed that there is no cast type indicator provided to lower layer for discovery message transmission based on the current TS 23.304, so AS-layer cannot know the cast type (unicast/groupcast/broadcast) of the destination L2 ID, and thus the AS layer cannot set the cast type of the discovery message based on the destination L2 ID.
In the last SA2 meeting, there was some debate on whether there is a need for this cast type. And how to determine the cast type in the ProSe layer. 
During the discussion, there was no concern on set cast type to broadcast for the model- A announcemet message and model-B solicitation message. However there was no concensus on the cast type for the model-B Response message and Group discovery message. Therefore this DP will mainly analyse the cast type for model-B Response message and Group discovery message. 
3. Discussion
In the model-B response message, the source ID of the solicitation message will be the destination ID of the solicitation message.
If the UE ignore the cast-type field (or all the cast type is broadcast), it means at AS-layer (i.e., MAC layer), when a Rx UE perform MAC PDU checking (to decide whether to drop the received MAC PDU or submit it to upper layer), it can only check if the destination ID is in the lists of interested destination ID for all of the broadcast, groupcast and unicast. Then submit it as long as it is in at least one of the lists, then it would happen that some unwanted messages cannot be filtered out. E.g., a discovery message is with a ID in list-1 (e.g., the list of interested destination ID for groupcast) and thus passes the check and being submitted to ProSe layer, yet this message may be of a response message, which is not meant to be sent to the group that the UE is interested in but a dedicated UE which is not the UE recieves it. If Rx UE use the list of interested destination ID for unicast, it would not pass the check, yet due to the missing of cast-type indication, this filtering failure happens, and thus upper layer may process this response message by mistake. 
The detailed scenario can be as following:

When a UE-A is expecting 
· a discovery response message for layer 2 ID-1 (source layer 2 ID-1 allocated by UE-A), and 
· a discovery group announcement message of layer 2 ID-2 (This layer 2 ID-2 might be converted from the application layer group Id using HASH), 
if there can be an incoming message sent by UE-B, e.g., 
· discovery response message for layer 2 ID-2. 
Then how the UE-A handles the discovery response message sent by UE-B if all the cast type are set as broadcast. Note that the UE-A is waiting for response message for layer 2 ID-1. What the lower layer can perform is that the lower layer will forward all the received discovery message to the ProSe layer. This would mean that for the ProSe layer may handle the Reponse message for the layer 2 ID-2 and ignore the Reponse message for layer 2 ID -1. This definitely is not fully aligned with “the source ID of the solicitation message will be the destination ID of the solicitation message.”. This was because that the lower layer does not filter the unnessary message if all the cast type is set to broadcast. 
Based on the above analysis for scenarios, it is beneficial to introduce the cast type. The cast type can be set as following:
· If the UE performs the Response procedure for Model B discovery, then the ProSe layer indicates to the AS layer that the discovery message is a unicast discovery.
· If the UE performs the groupcast discovery, then the ProSe layer indicates to AS layer that the discovery message is a groupcast discovery. 
· Otherwise the ProSe layer indicates to AS layer that the discovery message is a broadcast discovery.
3. Conclusions

It is proposed to introduce the cast type from ProSe layer to lower layer for direct discovery. The corresponding CR is S2-2208514 and reply LS is S2-2208515.
