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1. Introduction
In RAN#75 meeting, the work item on 3GPP V2X phase 2 has been agreed [1]. The following study is included in the work item scope description:


[image: image1]
In this contribution, we discuss the potential enhancement on PC5 functionalities to support carrier aggregation. 

2. Discussion
In RAN1#89 meeting, three use cases are agreed to be considered for PC5 CA.
	Agreement:

· For RAN1, 3 use cases are considered for CA (Note that all use cases may not necessarily be supported):

· Parallel transmission of MAC PDUs (‘parallel’ means at the same or different transmission time, but on different carriers). The MAC PDU payloads are different. 
· Parallel transmission of replicated copies of the same packet (‘parallel’ means at the same or different transmission time, but on different carriers)
· FFS at which layer replication is done
· Capacity improvements from the receiver perspective
· Note: From the receiver’s perspective, simultaneous reception over multiple carriers is assumed. From a transmitter’s perspective, transmission occurs over a subset of the available carriers
· For example, capacity could be increased a UE transmits on a single carrier (which can be different for each UE), but receives over all carriers



2.1. User plane impact
1)  Layer 2 Structure for PC5 CA
For use case 1, UE transmit multiple MAC PDUs on different carriers. These MAC PDUs can be segmented from the same RLC PDU or come from different RLC PDUs. This use case can improve peak-rate. The MAC PDUs are transmitted independently on multiple CCs.  Hence, HARQ can correspond to CC, i.e. the layer 2 structure on PC5 for use case 1 is similar to UL CA showed in figure 1. 
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Figure 1: Layer 2 Structure for UL with CA configured[1]
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Figure 2: Layer 2 Structure for Sidelink with CA configured for use case 1
Proposal 1: The layer 2 structure on PC5 CA for use case 1 is in figure 2.
For use case 2, diversity gain is achieved by using multiple carriers to transport the same data and SCI to improve reliability. In RAN1#89, which layer to perform replication is FFS. It is obviously that the most gain can be achieved to combine the duplicated packets at physical layer. It is analyzed the constraint and advantage of replication is done at PDCP and physical layer in another contribution [2], based on the analysis we propose to use one HARQ entity corresponds to multiple CCs to implement transmission the replication copies of the same MAC PDU on multiple CCs. Replication and combination should be implemented in physical layer. MAC selects grants on multiple CCs for one MAC PDU, and delivers selected grants to physical layer.
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Figure 3: Layer 2 Structure for Sidelink with CA configured for use case 2

Proposal 2: The layer 2 structure on PC5 for use case 2 is in figure 3.
We can’t see necessary to change the layer 2 structure for capacity improvements from the receiver perspective.
Observation 1: There isn’t layer 2 structure impact on capacity improvements from the receiver perspective.
2) Carrier and resource selection

For use case 1, one MAC PDU is transmitted on one CC. Hence, UE can select CC per MAC PDU. Then UE selects resources based on the sensing result on the selected CC.
Proposal 3: UE selects CC per MAC PDU for use case 1.

For use case 2, how to perform carrier and resource selection depending on at which layer replication is done. If at physical layer, UE shall select multiple CCs for a MAC PDU. Otherwise, UE can do the same carrier and resource selection procedure as use case 1 while replication is done at RLC or PDCP layer.
Observation 2: For use case 2, UE can use the same carrier and resource selection procedure as use case 1 while replication is done at RLC or PDCP layer.
Proposal 4: For use case 2, UE shall select a CC for each replication copy of MAC PDU.
Proposal 5: Reusing sensing mechanism to perform resource selection on the selected CC(s).
2.2. Control plane impact

In Rel-14, the SA and data resource pools are independently configured in each CC. To support CA, there are 2 possibility resource pool configuration approaches:
Option 1: Reusing the resource pool configuration in Rel-14, i.e. the resource pools are configured independently for each CC. For mode 4, UE selects transmission CCs depending on it’s capability. For mode3, eNB schedules resources on multiple CCs to the UE depending on UE’s capability.
Option 2: The resource pools are configured in band combination. For both mode 3 and mode 4, transmission resources should be in the configured band combination list.
For option1, there isn’t specification impact.
For option 2, eNB can control the CC combination UE selected. However, it will reduce the flexibility and forward compatibility. 
Proposal 6: The resource pools for each CC are configured independently reusing Rel-14 resource pool configuration.
3. Proposal
In this contribution, we propose:
Proposal 1: The layer 2 structure on PC5 CA for use case 1 is in figure 2.

Proposal 2: The layer 2 structure on PC5 for use case 2 is in figure 3.

Proposal 3: UE selects CC per MAC PDU for use case 1.

Proposal 4: For use case 2, UE shall select a CC for each replication copy of MAC PDU.
Proposal 5: Reusing sensing mechanism to perform resource selection on the selected CC(s).
Proposal 6: The resource pools for each CC are configured independently reusing Rel-14 resource pool configuration.
4. Reference
[1] 3GPP TS 36.300 ve30
[2] R2-1708062 Discussion on replication transmission over multiple carriers CATT
Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]


Carrier aggregation (up to 8 PC5 carriers);


64QAM;


Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;


Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;











_1563877895.vsd
�

텍스트�

ROHC


Segm.


Multiplexing



_1563944970.vsd
�

텍스트�

ROHC


Segm.


Multiplexing



_1563869329.vsd
Text


Multiplexing


...


HARQ


Scheduling / Priority Handling


Transport Channels


MAC


RLC


PDCP


Segm. ARQ etc


Segm. ARQ etc


Logical Channels


ROHC


ROHC


Radio Bearers


Security


Security


CCCH


HARQ


UL-SCH on CC1


...


UL-SCH on CCz



