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1. Introduction

This discussion paper attempts to provide technical analysis on the need to limit the maximum number of PC5 unicast link allowed for a UE at a time. 
2. Discussion
A V2X UE can have 3 different modes of communication for PC5 sidelink which are unicast, groupcast and broadcast modes. Most of the communication is using Broadcast and groupcasts modes. Only when the V2X UE wants to establish a dedicated and secure link with another v2X UE over sidelink PC5, it uses unicast link.  Unicast links are direct links between the UEs and based on current usecases, at a time the UE may not be using more than 2-3 unicast links. However since unicast links are secure links and they need to be integrity and ciphering protected, it is required to store keys in hardware which is limited and hence it is required to define a maximum number PC5 unicast link the UE can support at a time.
According to 33.536 5.3, it is required to store K-NRP and K-NRP-sess for each PC5 unicast link. Both the keys are 256-bit and needs to be stored in the hardward which is limited. Some of the keys even need to be stored when there are no unicast links established. 

KNRP: This is a 256-bit root key that is shared between the two entities that communicating using PC5 NR unicast communications
KNRP-sess: This is the 256-bit key that is the root of the actual security context that is being used (or at least in the process of being established) to protect the transfer of data between the UEs.
Also when it comes to the Uu interface, there is a limit on maximum number of PDU sessions, QoS flows and even the number of packet filters in each of the QoS rules. There is a maximum number defined for the packet filters for the QoS rules. Reason for the limitation of packet filter in QoS rules was to limit the use of storage. 

Similary, each of the unicast links can have several QoS flow configured and each of the QoS flow may have QoS rules associated with it. These QoS rules will have packet filters associated with those. As each of the unicast link have separate QoS rules and packet filters, there are additional storage concerns and hence it is proposed to have a limit on the number of PC5 unicast links that the UE can have at a time.
3. Proposals
It is proposed to limit the number of PC5 unicast links that the UE needs to support at a time to 8. In reality, with the existing use cases, there are no cases where more than 2-3 unicast links are needed by the UE is identified. Most of the communication between the V2X UEs over PC5 will be using broadcast or unicast mode of communication.

If the UE has already established the maximum number of PC5 unicast links and if the v2X application requires the UE to establish one more PC5 unicast link, the UE may release one existing PC5 link to honour the request from v2X application. Which unicast link that the UE needs to release is up to the UE implementation.
4. Conclusion

It is proposed to limit the maximum number of unicast links that the UE needs to support at a time to 8.
The proposal is submitted in the CR C1-20xxxx.
