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1. Introduction
During RAN2#69, DL/UL CC linking for CA was discussed, and the following was captured in the meeting minutes [1]:

Agreements:

1) Apart from power control, we have 2 cases where UL and DL CC need to be linked

a) Link RACH access to DL CC for response

b) UL grant provided on PDCCH without CIF; what CC do you sent PUSCH

2) For case a) contention based access, the response will be sent in accordance with linking indicated in SIB2. FFS for dedicated preamble case

3) For case b), it is still FFS whether SIB2 linking is applicable or a UE specific linking is applicable
This contribution addresses the linking issue for contention free RA procedure and UL grant without CIF.
2. Discussion
2.1
UL grant without CIF
For UL grant without CIF, the following linking needs to be addressed:

· Which UL CC should the UE transmit the PUSCH on when it receives a UL grant without CIF?

Two alternatives can be considered:

Alt 1: Use of SIB2 linkage

When receiving a UL grant on a DL CC, the UE transmits the corresponding PUSCH on the UL CC indicated in SIB2 of that DL CC.

Alt 2: Use of UE specific linkage

When receiving a UL grant on a DL CC, the UE transmits the corresponding PUSCH on a UL CC linked to that DL CC; where the linking is preconfigured by dedicated RRC signalling.

Considering the following points, Alt 2 seems to provide no essential benefits compared to Alt 1:
· RAN2 agreed not to consider CA scenarios where more UL CCs are configured than DL CCs

· Even if UEs can only aggregate less UL CCs than DL CCs, load balancing of PDCCH order without CIF is still possible by balancing the UL CCs to configure to different UEs. Consider the following simple example:

· Assumption

· System supports 2 DL CCs (DL#1 and DL#2) and 2 UL CCs (UL#1 and UL#2)

· UEs only support CA of 2 DL CCs and 1 UL CC

· Configuration considering load balancing of PDCCH without CIF

· All UEs can be configured with DL#1 and DL#2
· Half of the UEs can be configured with UL#1
· The other half of the UEs can be configured with UL #2

· Even if the system supports more DL CCs than UL CCs, N-to-1 SIB2 linkage of DL CCs to UL CCs is possible
· PDCCH with CIF can be utilized in order to realise ICIC for PDCCH

Alt 1 on the other hand, although it provides less flexibility for the eNB scheduler, is aligned with legacy procedures for the case where CA is not performed, and would thus simplify system design.

Proposal 1: When receiving a UL grant without CIF on a DL CC, the UE transmits the PUSCH on the UL CC indicated in SIB2 of that DL CC.

2.2
Contention free RA procedure
For contention free RA procedure, the following linking needs to be addressed:

1) Which UL CC should the UE transmit the dedicated RA preamble on when it receives a PDCCH order?

2) Which DL CC should the UE monitor for RA response when it transmits a dedicated RA preamble?

PDCCH order => RA preamble

The situation is very similar to the analysis provided above for UL grant without CIF, although the applicability of CIF for PDCCH order might currently be unclear. Thus we also consider using SIB2 linkage for PDCCH order (without CIF) => RA preamble linking, unless concrete benefits are understood for UE specific linking.
It is noted that RAN2 agreed during RAN2#69 that a UE can choose the UL CC to transmit the RA preamble on for DL data arrival with contention based access. However, we think it is beneficial for the eNB to have control over the UL CC on which the UE should transmit the RA preamble considering the use of PDCCH orders as a UL quality checking mechanism [2].
Proposal 2: When receiving a PDCCH order for RACH (without CIF) on a DL CC, the UE transmits the RA preamble on the UL CC indicated in SIB2 of that DL CC, regardless of whether it is a contention or a dedicated RA preamble.

Dedicated RA preamble => RA response
For the contention RA procedure, at the time of RA response transmission, the eNB cannot determine which UE transmitted the contention RA preamble. Considering legacy cases where CA is not performed, the eNB would then have to transmit the RA response in a backward compatible manner, i.e. on the DL CC linked via SIB2 to the UL CC on which the contention RA preamble was received. Therefore, it was agreed that RA response for contention RA procedure is transmitted on the DL CC linked by SIB2 to the UL CC on which the RA preamble was transmitted/ received.
For contention free RA procedure, however, at the time of RA response transmission, the eNB has knowledge of which UE transmitted the dedicated RA preamble. Then, the following alternatives can be considered:

Alt 1: Use of SIB2 linkage

When transmitting a dedicated RA preamble on a UL CC, the UE monitors for RA response on the DL CC which is linked to that UL CC via SIB2.
Alt 2: Use of UE specific linkage

When transmitting a dedicated RA preamble on a UL CC, the UE monitors for RA response on the DL CC which is linked to that UL CC; were the linking is preconfigured by dedicated RRC signalling.

Alt 3: No need for any linkage

When transmitting a dedicated RA preamble on a UL CC, the UE monitors for RA response on all of its configured DL CC (the eNB can transmit the RA response in any one of these DL CCs).

Alt 2 and Alt 3, compared to Alt 1, for similar reasoning provided above for UL grant without CIF, does not seem to provide essential benefits (although it is noted that CIF is not applicable for RA response since the PDCCH for RA-RNTI uses the common search space). Furthermore, Alt 3 would increase PDCCH decoding requirements for the UE, and has further challenges in resolving contention for the RA response considering the possibility of multiple UEs transmitting the same dedicated RA preamble on different UL CCs at the same time.
Alt 1 on the other hand, although it provides the least flexibility for the eNB scheduler, is aligned with the agreement for the contention RA procedure case, and would thus simplify system design.
Proposal 3: When transmitting a RA preamble on a UL CC, the UE monitors for RA response on the DL CC linked to that UL CC via SIB2, regardless of whether it is a contention or a dedicated RA preamble.

3. Conclusion
The following are proposed with regards to the DL/UL CC linking:

Proposal 1: When receiving a UL grant without CIF on a DL CC, the UE transmits the PUSCH on the UL CC indicated in SIB2 of that DL CC.

Proposal 2: When receiving a PDCCH order for RACH (without CIF) on a DL CC, the UE transmits the RA preamble on the UL CC indicated in SIB2 of that DL CC, regardless of whether it is a contention or a dedicated RA preamble.

Proposal 3: When transmitting a RA preamble on a UL CC, the UE monitors for RA response on the DL CC linked to that UL CC via SIB2, regardless of whether it is a contention or a dedicated RA preamble.
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