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1. Introduction & Background
In RAN2#101 meeting, some agreements on the UE Tx carrier selection for PC5 CA have been made, highlighted in yellow as following [1].

	Agreements
1: When UE performs Tx carrier selection using CBR and PPPP, Tx carrier selection based on a configuration of Rel-14 CBR-PPPP-TxConfigList is used as a baseline.
2: Tx carrier selection based on (pre)configuration is performed in MAC layer. FFS on the need of LCP change.
3: For Tx carrier selection, introduce new Rel-15 parameters on top of the Rel-14 CBR-PPPP-TxConfigList.
4: FFS on how to select the final carrier(s) among the multiple candidate carriers in which the UE is capable to transmit. We will decide option out of two (i.e. based on CBR or leaving it to UE implementation) next meeting.



Based on agreements above, it is still not concluded what new Rel-15 parameters on top of the Rel-14 CBR-PPPP-TxConfigList are and how they are signalled to fulfill the Tx carrier selection restriction. In this contribution, we will further discuss potential options to introduce Rel-15 parameters and provide our proposals.

2. Discussion
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The basic motivation to introduce new Rel-15 parameters on top of the Rel-14 CBR-PPPP-TxConfigList is to restrict Rel-15 UE in terms of not allowing transmission on a specific carrier. Meanwhile, for the scenario where Rel-14 and Rel-15 UE co-exist on the same carrier frequency, the way to introduce new Rel-15 parameters can avoid potential impact to Rel-14 UE behaviour, i.e., transmission may still be possible for Rel-14 UE [2]. Based on the observations, there can be two options to design the signalling of CBR-PPPP-TxConfigList that can be considered. 
Option 1 : Introduce new IE Rel-15 CBR-PPPP-TxConfigList.
When the Rel-15 UE reads both Rel-14 and Rel-15 CBR-PPPP-TxConfigList, it ignores the Rel-14 CBR-PPPP-TxConfigList and applys the Rel-15 CBR-PPPP-TxConfigList. The new Rel-15 CBR-PPPP-TxConfigList is for Tx carrier selection as well as congestion control. Regarding how to implement Tx carrier selection, ‘0’ value for cr-limit-r15 or ‘minus_Infinite’ for maxTxPower-r15 can be used to indiate the carrier frequecy of the resource pool is not allowed to be selected by Rel-15 UE. Otherwise, the Tx carrier can be selected. And then the Rel-15 UE will do sensing in resource pool(s) on allowed carrier(s) taking into account the congestion control parameters (e.g., cr-Limit-r15, maxMCS-PSSCH-r15, maxTxPower-r15 etc) from Rel-15 CBR-PPPP-TxConfigList, independent from the Rel-14 UE.
Option 2 : Introduce new Rel-15 field (conditional present for PC5 CA) in Rel-14 CBR-PPPP-TxConfigList.
When the Rel-15 UE reads the Rel-14 CBR-PPPP-TxConfigList and new Rel-15 field, it applys the Rel-14 CBR-PPPP-TxConfigList for congestion control and new Rel-15 field for Tx carrier selection repestively. Regarding how to implement Tx carrier selection restriction, there are two sub-options.
Option 2-A : introduce fixed ‘0’ for cr-LimitForCA-r15 or ‘minus_Infinite’ for maxTxPowerForCA-r15 to indicate prohibited from Tx carrier selection. 
Option 2-B: introduce a threshold based value for cr-LimitForCA-r15 or maxTxPowerForCA-r15. 
For a given cr-LimitForCA-r15, only if the allowed subchannel occupancy ratio (i.e., cr-Limit-r14) associated with the measured CBR level of the current carrier and PPPP of the packet to be sent is doesn’t exceed the cr-LimitForCA-r15, can the carrier be selected for transmission.  
For a given maxTxPowerForCA-r15, only if the allowed maximum Tx power level (i.e., maxTxPower-r14) associated with the measured CBR level of the current carrier and PPPP of the packet to be sent doesn’t exceed the maxTxPowerForCA-r15, can the carrier be selected for transmission. 
After passing the above Tx carrier selection rule, then Rel-15 UE will operate based on the common congestion control parameters (e.g., cr-Limit-r14, maxMCS-PSSCH-r14, maxTxPower-r14) as the Rel-14 UE.
We give a brief comparison of pros and cons between the above two options. 
Table 1 comparison of pros and cons between two options
	Comparisons
	Pros
	Cons

	Option 1: Introduce new IE Rel-15 CBR-PPPP-TxConfigList.

	· more flexibility for network congestion control to configure independent Rel-14 and Rel-15 CBR-PPPP-TxConfigList respecitvely for Rel-14 and Rel-15 UEs.
	· more signaling overhead. 
· Rel-14 UE reception may be impacted provided that Rel-14 and Rel-15 UEs in co-exist transmission on the same carrier frequency and use different Tx config values.

	Option 2: Introduce new Rel-15 field (conditional present for PC5 CA) in Rel-14 CBR-PPPP-TxConfigList.
	· less signaling overhead.
· ensure fairness between Rel-14 and Rel-15 UEs in co-existence transmission on the same carrier frequency
	· less flexiblity for the network congestion control given that common Rel-14 CBR-PPPP-TxConfigList applied to both Rel-14 and Rel-15 UEs.



Based on aformentioned analysis, option 2 is preferred because of less signaling overhead and minimized impact to Rel-14 in co-existence transmission with Rel-15 UEs on the same carrier frequency. In particular, compared with option 2-A, option 2-B is better for more flexibility considering the dynamic channel congestion condition. Therefore we have the following proposal.
[bookmark: _Ref510706093]Proposal  1	 Introduce new Rel-15 field (cr-LimitForCA-r15 or maxTxPowerForCA-r15) in Rel-14 CBR-PPPP-TxConfigList to indicate whether the carrier of the resource pool is allowed to be selected by Rel-15 UE for transmission or not.
How to apply the configured cr-LimitForCA-r15 or maxTxPowerForCA-r15 for Tx carrier selection rule is defined by Proposal 2 and Proposal 3 respectively.

[bookmark: _Ref510706095]Proposal  2	Rel-15 UE is allowed to select a carrier of the resource pool for transmission only if the maximum transmission power associated with the measured CBR level of the carrier and PPPP of the packet for transmission doesn’t exceed the maxTxPowerForCA-r15.
[bookmark: _Ref510706096][bookmark: _Ref503219665]Proposal  3	Rel-15 UE is allowed to select a carrier of the resource pool for transmission only if the subchannel occupancy ratio associated with the measured CBR level of the carrier and PPPP of the packet for transmission doesn’t exceed the cr-LimitForCA-r15

3. Conclusion
In this contribution, we discuss the signaling details on how to support Tx carrier selection on top of the existing Rel-14 CBR-PPPP-TxConfigList for Rel-15 UE. And the following proposals are given as below.
Proposal  1	 Introduce new Rel-15 field (cr-LimitForCA-r15 or maxTxPowerForCA-r15) in Rel-14 CBR-PPPP-TxConfigList to indicate whether the carrier of the resource pool is allowed to be selected by Rel-15 UE for transmission or not.
Proposal  2	Rel-15 UE is allowed to select a carrier of the resource pool for transmission only if the maximum transmission power associated with the measured CBR level of the carrier and PPPP of the packet for transmission doesn’t exceed the maxTxPowerForCA-r15.
Proposal  3	Rel-15 UE is allowed to select a carrier of the resource pool for transmission only if the subchannel occupancy ratio associated with the measured CBR level of the carrier and PPPP of the packet for transmission doesn’t exceed the cr-LimitForCA-r15
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