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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
During the RAN1#91, 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_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)

In this contribution, we discuss above options for resource selection in mode 4 CA.

Discussion
In option 1-1, when UE performs resource selection for multiple carriers simultaneously, as mentioned in [2], UE firstly selects resource for the first packet on the first carrier based on carrier resource selection order, e.g., considering PPPP and/or CBR. And then UE selects resource for the second packet on the second carrier. The resource selection on the second carrier should exclude any subframe if using that subframe exceeds UE TX capability limitation. In that way, there are two issues should be further considered: 
Issue 1: The resource selection for multiple carriers is not triggered simultaneously. 
That is the first packet is generated on the first carrier in subframe n and UE performs the resource selection, data transmission and resource reservation (if any) on the first carrier. The second packet with higher carrier resource selection order is generated in subsequent subframe and will be transmitted on the second carrier. If the TX capability is one, we should consider whether exclude the subframe which is selected and reserved for the first carrier transmission or not. If that subframe is not excluded and is further selected for the second carrier transmission, how to handle remaining transmission on the first carrier should be considered. On the other hand, if UE gives up the transmission and reserved resource on the first carrier due to TX capability limitation, the transmitted reservation indication on the first carrier is invalid. That will affect the resource selection of the other UE on the first carrier. So the simple way is to exclude the selected and reserved subframe on other carriers even the ongoing transmission packet has lower carrier resource selection order.
Issue 2: The resource selection for multiple carriers is triggered simultaneously, and the different packet has different delay requirement on each carrier. 
For mode 4 UE autonomous resource selection, the different delay requirement is corresponding to different ending time of resource (re)selection window, i.e., T2. For example, the first packet with 20ms delay requirement is generated in subframe n and to be transmitted on the first carrier and the second packet with 100ms delay requirement is generated in the same subframe n and to be transmitted on the second carrier, UE will select resource for the first packet within the time interval [n+T1, n+20] on the first carrier and select resource for the second packet within the time interval [n+T1, n+100] on the second carrier. If the first carrier has lower carrier resource selection order, e.g., considering PPPP and CBR (Note: there is no one-to-one mapping rule is defined between PPPP and delay requirement now) and UE TX capability is used to exclude candidate resource, the number of candidate resources on the first carrier will be reduced even to 0. For the second carrier, the candidate resources may be uniform distribution within the time interval [n+T1, n+100], even if all candidate resources are excluded within time interval [n+T1, n+20], it can still select the resource from candidate resource set within time interval (n+20, n+100]. So delay requirement needs to be considered in a carrier resource selection order.
[bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK16][bookmark: OLE_LINK17]In option 1-2, if the resource selection for multiple carriers is triggered simultaneously, similar to option 1-1, it also needs to define carrier resource selection order. In other side, if the resource selection for multiple carriers is not triggered simultaneously, an additional resource (re)selection triggering condition should be introduced. UE will perform resource (re)selection on all the carriers 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 and the delay requirement of each packet on its corresponding carrier as mentioned in above issue 1 and 2. So comparing with option 1-2, option 1-1 is preferred.
[bookmark: _GoBack]In Option 2, UE firstly performs per-carrier independent sensing and resource selection. And then, if using a subframe exceeds UE TX capability limitation, UE drops the transmission on certain carrier. In that way, Rel-14 per-carrier independent sensing procedure and resource (re)selection work well, and it avoids introducing a new resource selection step and/or a resource (re)selection triggering condition. So after performing the per-carrier independent resource selection, UE dropping the transmission based on its TX capability limitation is preferred comparing with option 1-1 and option 1-2. For the dropping rule, it can consider PPPP of transmission and CBR.
Based on above discussion, we propose:
Proposal 1: After performing the per-carrier independent resource selection, UE dropping the transmission based on its TX capability limitation is preferred.
For UE cannot support transmission(s) over carrier(s) in a subframe due to its TX capability limitation , Option 2 can solve all of (a), (b), (c), and (d) as follows:
· (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
So UE dropping transmission for (a), (b), (c), and (d) is preferred. 
Proposal 2: For UE cannot support transmission(s) over carrier(s) in a subframe due to its TX capability limitation, dropping transmission for (a), (b),(c) and (d) is preferred.

Conclusion
In this contribution, we focus on remaining issues in RAN1#91 agreement on carrier aggregation for Mode 4 and present our views. We have the following proposals:
Proposal 1: After performing the per-carrier independent resource selection, UE dropping the transmission based on its TX capability limitation is preferred.
Proposal 2: For UE cannot support transmission(s) over carrier(s) in a subframe due to its TX capability limitation, dropping transmission for (a), (b),(c) and (d) is preferred.
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