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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This is a re-submission contribution of R1- 1804204.

During the RAN1#91 and #92 meeting, regarding PC5 carrier aggregation for Mode 4, the related agreements on resource (re)selection are made as follows [1]:

Agreement:
· From RAN1 understanding, the limited TX capability means that the UE cannot support transmission(s) over carrier(s) in a subframe due to 
· (a) Number of TX chains smaller than the number of configured TX carriers or
· (b) UE doesn’t support the given band combination or
· (c) TX chain switching time or
· (d) UE cannot fulfill the RF requirement due to, e.g., PSD imbalance

· For a UE with limited TX capability, RAN1 considers the following options for resource selection in mode 4 CA.
· [bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Option 1-1: When the UE performs the resource selection for a certain carrier, any subframe of that carrier shall be excluded from the reported candidate resource set if using that subframe exceeds its TX capability limitation under the given resource reservation in the other carriers.
· [bookmark: OLE_LINK12][bookmark: OLE_LINK13]FFS details, e.g., the carrier resource selection order should consider PPPP of transmission and CBR.
· Option 1-2: If the per-carrier independent resource selection leads to transmissions beyond the TX capability of the UE in a subframe, UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources can be supported by the UE.
· FFS: whether it is up to UE implementation
· FFS details, e.g., the carrier resource selection order should consider PPPP of transmission and CBR.
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Option 2: After performing the per-carrier independent resource selection, the UE shall drop transmission in a subframe where using that subframe exceed its TX capability limitation. 
· FFS details of dropping rule, e.g., whether/how to consider PPPP and CBR
· FFS whether/how to consider other aspects (e.g., half duplex problem) in terms of resource selection

· Down-select one combination among the followings:
· Option 1-1 for (a), (b), and (c)
· the UE shall drop transmission in a subframe where using that subframe is beyond TX capability with (d)
· Option 1-1 for (a), (b), and (c)
· UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources fulfill TX capability with (d)
· Option 1-2 for (a), (b), and (c) + Option 2 for (d)
· Option 1-1 for (a), (b), (c), and (d)
· Option 1-2 for (a), (b), (c), and (d)
· Option 2 for (a), (b), (c), and (d)

Agreement: 
· Case (b) includes unsupported carrier combinations as well as band combinations
For cases when limited tx capability the UE cannot support transmission(s) over carrier(s):
· The UE shall follow Option 1-1 for (a), (b), (c)
· Otherwise, the UE shall follow Option 1-2

From above agreements, Option 1-1 was agreed for resource selection in mode 4 CA for case (a), (b) and (c) as well as option 1-2 for case (d). In this contribution, we discuss the remaining issues in option 1-1 and 1-2, i.e., FFS part in each option.

Discussion
For option 1-1, resource exclusion order should be considered in the following three scenarios:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In scenario 1, UE performs resource selection for multiple carriers simultaneously. As shown in Figure 1, resource selections are triggered on CC1 and CC2 respectively at the same time of t1. Assuming the packet carried on CC2 has higher priority and TX capability is equal to 1, after per-carrier sensing, higher-layer will exclude the reported candidate resource on CC1 (i.e., blue resource) if the resource on the same subframe is selected on CC2 (i.e., green resource on CC2). The exclusion rule can be based on PPPP of each packet.  Therefore UE will select the other available resource on CC1 for packet transmission (i.e., green resource on CC1). Moreover, if the packets on CC1 and CC2 have the same priority, CBR can be considered as a further exclusion rule, e.g., carriers with lower CBR is selected to transmit the corresponding packet.
Proposal 1: PPPP can be used as a rule of carrier resource selection order when resource collision happens on multiple carriers and TX capability is limited.
[image: ]
Figure 1, packets are generated on CC1 and CC2 simultaneously  

In scenario 2, as shown in Figure 2, resource selection on CC1 is triggered at the time of t1 and resource selection on CC2 is triggered at the time of t2. Assuming the packet carried on CC2 has higher priority and TX capability is equal to 1. At the time of t1, UE selects the resource for the packet transmission on CC1 (i.e., green resource on CC1). If the exclusion rule is simply based on PPPP of each packet, subsequent resource selection on CC2 can invade the resource on the same subframe, i.e., select the resource in blue for the packet transmission on CC2. In that way, UE has to drop the transmission on the selected resource on CC1 and redo the resource selection on CC1. So an additional rule is needed to ensure that the already selected resource should not be overridden. In that way, UE will select the other available resource on CC2 for packet transmission (i.e., green resource on CC2)
Proposal 2: The selected resource should not be overridden when the resource selections on each carrier are triggered at the different time.
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[bookmark: OLE_LINK11][bookmark: OLE_LINK22][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Figure 2, packets are generated on CC1 and CC2 at the different time

In scenario 3, as shown in figure 3, resource selection on CC1 is triggered at the time of t1 and resource selection on CC2 is triggered at the time of t2. Assuming the packet carried on CC2 has higher priority and TX capability is equal to 1. At the time of t1, UE selects the resource for the packet transmission on CC1 (i.e., green resource on CC1). Meanwhile UE can indicate a reserved resource on CC1 for the next transmission (i.e., red resource on CC1). If the exclusion rule is simply based on PPPP of each packet, subsequent resource selection on CC2 can invade the resource on the same subframe, i.e., select the resource in red for the packet transmission on CC2. In that way, CC1 will not transmit on the red resource and the transmitted reservation indication (on the green resource) on the CC1 will be invalid. That will affect the resource selection of the other UEs on CC1 and waste the reserved resource. UE also has to drop the transmission on the selected resource on CC1 and redo the resource selection on CC1. So the reserved resource should not be overridden as well.
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Figure 3, packets are generated on CC1 and CC2 at the different time

[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Proposal 3: The reserved resource should not be overridden when the resource selections on each carrier are triggered at the different time.
For option 1-2, if the resource selections for multiple carriers are triggered simultaneously, similar to option 1-1, it also needs to define carrier resource selection order. In other side, if the resource selections for multiple carriers are not triggered simultaneously, an additional resource (re)selection triggering condition should be introduced. UE will perform resource (re)selection on the carrier until the resultant transmission resources can be supported. Besides additional resource reselection triggering condition, it also needs to consider the selected and reserved resource on ongoing transmission carrier as mentioned in above scenario 2 and 3.
Proposal 4: For option 1-2, selected and reserved resource on ongoing transmission carrier should not be overridden as well.
[bookmark: _GoBack]
Conclusion
In this contribution, we focus on remaining issues in RAN1#91and #92 agreements on carrier aggregation for Mode 4 and present our views. We have the following proposals:
Proposal 1: PPPP can be used as a rule of carrier resource selection order when resource collision happens on multiple carriers and TX capability is limited.
Proposal 2: The selected resource should not be overridden when the resource selections on each carrier are triggered at the different time.
Proposal 3: The reserved resource should not be overridden when the resource selections on each carrier are triggered at the different time.
Proposal 4: For option 1-2, selected and reserved resource on ongoing transmission carrier should not be overridden as well.
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