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Introduction
It was discussed in [1] whether or not to apply cross-carrier scheduling on PDCCH in case RA-RNTI or T-CRNTI is indicated on PDCCH. 
The random access procedure is performed in the following cases:

· RRC connection establishment
· RRC connection re-establishment

· PDCCH order

· UL data arrival
· Handover
In this document, we discuss whether or not cross-carrier scheduling is possible during RA response or contention resolution for each case above.
Cross-carrier scheduling with a RA Response
When UE sends a RA preamble, eNB sends a RA response with RA-RNTI. In this section, we discuss whether or not cross-carrier scheduling is possible with RA-RNTI for each case.
· RRC connection establishment
→ Cross-carrier scheduling on PDCCH with RA-RNTI is NOT possible according to the previous RAN2 agreement.
· RRC connection re-establishment
· UE sends a non-dedicated preamble to a cell for the RRC connection re-establishment procedure. When eNB receives non-dedicated preamble, eNB could not identify UE before receiving the RRC connection re-establishment request message. That means eNB does not know whether or not UE supports CC or not. Thus, cross-carrier scheduling on PDCCH with RA-RNTI is not possible in this case.
→   Cross-carrier scheduling on PDCCH with RA-RNTI is NOT possible.
· PDCCH order
· PDCCH order optionally assigns a dedicatd preamble. When PDCCH order assigns a dedicatd preamble to UE, the UE sends the dedicated preamble to eNB. Since UE is in RRC connected mode, multiple CCs may be configured for the UE. If it is the case, eNB could allocate UL resource on different UL CC than the UL CC where the dedicated preamble is transmitted. 

· However, if UE has no dedicated preamble, eNB could not identify UE before receiving message 2. Thus, without dedicated preamble, cross-carrier scheduling on PDCCH with RA-RNTI is not possible. Thus, only in case of dedicated preamble, cross-carrier scheduling on PDCCH with RA-RNTI is possible.
·  Therefore, only in case of dedicated preamble, cross-carrier scheduling on PDCCH with RA-RNTI could work. But, a use case of cross-scheduling with RA-RNTI is not clear for PDCCH order.
→   only in case of dedicated preamble, cross-carrier scheduling on PDCCH with RA-RNTI could work. However, a use case of cross-scheduling with RA-RNTI is not clear.

· UL data arrival

· UE sends a non-dedicated preamble to a cell. eNB could not identify UE before receiving message 2. Thus, cross-carrier scheduling on PDCCH with RA-RNTI is not possible.
→   Cross-carrier scheduling on PDCCH with RA-RNTI is NOT possible.
· Handover
· Handover command optionally assigns a dedicatd preamble. When NW RRC assigns a dedicatd preamble to UE, the UE sends the dedicated preamble to eNB. Since UE is in RRC connected mode, multiple CCs may be configured for the UE. If it is the case, eNB could allocate UL resource on different UL CC than the UL CC where the dedicated preamble is transmitted. Thus, only in case of dedicated preamble, cross-carrier scheduling on PDCCH with RA-RNTI could work. But, a use case of cross-scheduling with RA-RNTI is not clear for handover.
→   only in case of dedicated preamble, cross-carrier scheduling on PDCCH with RA-RNTI could work. However, a use case of cross-scheduling with RA-RNTI is not clear.

In summary, when eNB receives a non-dedicated preamble, NW could not know if UE supports CC or not before receiving UE identity in message 3. Thus, cross-carrier scheduling with RA-RNTI in response to a non-dedicated preamble is not allowed.
On the other hand, only in case that dedicated preamble is used e.g. for PDCCH order or handover, cross-carrier scheduling on PDCCH with RA-RNTI could work. However, a use case of cross-scheduling with RA-RNTI is not clear for PDCCH order and handover. 
In addition, one drawback of cross-carrier scheduling on PDCCH with RA-RNTI could be use of a new format of RA response with RA-RNTI in response to a dedicated preamble because the old format of RA response could not be used for cross-carrier scheduling. Such new format of RA response brings additional complexity.

Thus, we propose that cross-carrier scheduling with a RA response in response to a dedicated preamble should not be allowed until we have a clear use case of cross-scheduling with RA-RNTI.
Proposal 1: Cross-carrier scheduling with a RA responseis not allowed.

Cross-carrier scheduling during contention resolution
During the RA procedure, Contention Resolution is based on either C-RNTI on PDCCH or UE Contention Resolution Identity on DL-SCH. In this section, we discuss whether or not cross-carrier scheduling is possible during contention resolution for each case.
· RRC connection establishment
→   Cross-carrier scheduling during contention resolution is NOT possible according to the previous RAN2 agreement.

· RRC connection re-establishment
· CCCH SDU in message 3 contains UE identity and so eNB RRC may know if UE supports CC or not. If eNB RRC knows that UE supports CC, cross-carrier scheduling on PDCCH with T-CRNTI could be possible. But, when eNB sends UE Contention Resolution Identity on DL-SCH, eNB MAC may not quickly know if UE supports CC or not. Thus, we propose that cross-carrier scheduling during contention resolution is not allowed.
→   Cross-carrier scheduling during contention resolution is NOT allowed.
· PDCCH order
· Contention Resolution is based on UE’s C-RNTI on PDCCH which is not different than normal PDCCH transmission. Thus, cross-carrier scheduling on PDCCH with UE’s C-RNTI is possible during contention resolution.

→   Cross-carrier scheduling during contention resolution is possible.
· UL data arrival

· Contention Resolution is based on UE’s C-RNTI on PDCCH which is not different than normal PDCCH transmission. Thus, cross-carrier scheduling on PDCCH with UE’s C-RNTI is possible during contention resolution.

→   Cross-carrier scheduling during contention resolution is possible.
· Handover
· Contention Resolution is based on UE’s C-RNTI on PDCCH which is not different than normal PDCCH transmission. Thus, cross-carrier scheduling on PDCCH with UE’s C-RNTI is possible during contention resolution.
→   Cross-carrier scheduling during contention resolution is possible.
In summary, during contention resolution based on C-RNTI on PDCCH, cross-carrier scheduling on PDCCH with UE’s C-RNTI is possible and during contention resolution based on UE Contention Resolution Identity on DL-SCH, cross-carrier scheduling on PDCCH with T-CRNTI is NOT possible.
Proposal 2: cross-carrier scheduling on PDCCH with T-CRNTI is NOT allowed.

Proposal 3: cross-carrier scheduling on PDCCH with C-RNTI on PDCCH during contention resolution is allowed.
Conclusion

In summary, we propose the followings:
Proposal 1: Cross-carrier scheduling with a RA response is not allowed.

Proposal 2: Cross-carrier scheduling on PDCCH with T-CRNTI is NOT allowed.

Proposal 3: Cross-carrier scheduling on PDCCH with C-RNTI on PDCCH during contention resolution is allowed.
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