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Introduction
This contribution is to discuss UE behaviour of mode 4 in case of multiple carriers, especially on cross-scheduling, resource selection cross multiple carriers, impact on sensing mechanism by UE’s capability and power control 
Discussion
Cross-scheduling 
To indicate cross-scheduling from SA which is shared by legacy UEs has the issue on backward compatibility. Our understanding is current WI should design the functionalities, which can co-exist in the same resource pools as Rel-14 functionality. In addition, cross-scheduling makes the sensing mechanism very complicated as UE needs to sense all carriers (at least decode SA) and determine one carrier’s resource availability for transmission. Furthermore, the benefit to do cross-scheduling in mode 4 is not so clear so far. So we propose 
Proposal 1: Cross-scheduling over PC5 is not supported for mode 4
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Figure 1 Common sensing window and resource selection window cross multiple carriers
In addition, when latency requirement among multiple carries are common, as a packet of certain UE can be transmitted in any of these carries, it is straightforward that sensing window and resource selection window are common cross multiple carriers, as Figure 1 described.  
Proposal 2: When latency requirement among multiple carries are common, common sensing window and resource selection window are used cross these multiple carriers

Resource selection cross multiple carriers
In case of multiple carriers, UE may meet the issue on how to select resources within multiple carriers after some available resources are independently identified by sensing procedure in each carrier. One may say it is a UE implementation issue but to our understanding UE implementation based resource selection may not guarantee QoS very well especially considering different carrier may have resource pools with different priority. In addition, considering the packet to transmit has priority for example PPPP or logical channel priority, some mapping between resource pool’s priority and packet priority needs to be considered. In case the resource pool in different carrier has same priority, some further rule on resource selection within multiple carriers could be considered, for example 
1) Frequency first 
2) CBR requirement 
Regarding 1), it means UE will try best to select resources in more carriers in one subframe and move to another subframe. It has benefit on latency reduction comparing selecting one carrier’s all available resources and moving to another carrier. 
Regarding 2), it means the resource pool in one carrier which has lower CBR could be prioritized on resource selection. It has benefit on congestion control but may be worse latency compared with 1). 
In addition, some other rule like to arrange the resources’ priority based on received S-RSSI (step 3 in mode 4 resource selection procedure) within all carriers are also possible. It means step 2 (resource precluding procedure) is independently operated in each carrier but joint situation of multiple carriers needs to be considered in step 3 (ranking and selecting resources).  Some enhancements on resource selection procedure seem necessary. So we propose 
Proposal 3: Some enhancements on resource selection rules need to be considered in case of multiple carriers.

Impact on sensing mechanism by UE’s capability
RAN1 spec [1] defines some behaviour on non-monitored subframes, which are caused by transmission of SLSS and so on. Based on our understanding, such behaviour needs to be extended to multiple carriers considering UE may not simultaneously receive and transmit in some cases like intra-band CA (e.g, three carriers around 5.9GHz). In this case, one carrier’s transmission should be taken into account in another carrier’s sensing procedure. The example is shown in Figure 2. Due to transmission in CC2 and CC3, subframe#Y and subframe#Z will be counted as non-monitored subframes in CC1, which will cause some resources not available in the resource selection window. 
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Figure 2 Non-monitored subframes in case of multiple carriers

But in some other cases like inter-band CA (e.g., one carrier is 2GHz and another carrier is 5.9GHz) where there is sufficient bandwidth separation between receiver and transmitter, it is not necessary to consider other carrier’s transmission during sensing procedure. Basically the behaviour on non-monitored subframes can be operated in each carrier, same as legacy Rel.14 UE. So we propose 
Proposal 4: Impact on sensing mechanism depends on UE capability on simultaneous transmission and reception

Power control
It may be an issue on how to allocate the power after transmitted resources are identified. It could be also said as UE implementation problem but considering different carrier may have resource pool with different priority, to consider some priority rule may be beneficial to guarantee the QoS. 
Another issue is about the congestion control. Based on current RAN2 spec [2] there is max power limitation according to CBR situation and packet’s priority. To our understanding the max power limitation can also be done per carrier based on congestion control, which means the allocated power for one carrier can not exceed max power limitation based on that carrier (or resource pool of that carrier)’s congestion control requirement.  
Conclusion
In this contribution we discussed UE behaviour of mode 4 in case of multiple carriers. Based on the discussions we propose following proposals, 
Proposal 1: Cross-scheduling over PC5 is not supported for mode 4
Proposal 2: When latency requirement among multiple carries are common, common sensing window and resource selection window are used cross these multiple carriers
Proposal 3: Some enhancements on resource selection rules need to be considered in case of multiple carriers.
Proposal 4: Impact on sensing mechanism depends on UE capability on simultaneous transmission and reception
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