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1 Introduction
The previous RAN2 LS [1] has informed that no separate activation/deactivation procedure for UL component carriers (CCs) is introduced, i.e. UE is required to be able to transmit PUSCH transmissions on any configured UL CC when scheduled on PDCCH. Accompanying RAN2 decision is to introduce MAC signalling for the DL component carrier activation/deactivation. Taking these into account, an issue on the linkage between UL CC and deactivated DL CC is discussed in this contribution. Note that the proposal on the linkage between PDCCH and PDSCH/PUSCH is provided in our companion paper. [2]
2 Scheduling PUSCH on a UL CC linked to the deactivated DL CC
Figure 1 depicts an example configuration of carrier aggregation. In this example 2 CCs are configured for UL and DL, respectively. One UL/DL CC pair (UL CC1, DL CC1) resides in lower frequency band e.g. 900MHz, and the other UL/DL CC pair (UL CC2, DL CC2) in higher frequency band e.g. 2.1GHz. Assuming namely ‘option 1’ for the linkage between PDCCH and PUSCH, PUSCH1 on UL CC1 can be scheduled only from PDCCH1 on DL CC1 in the example shown in Figure 1. Also, PUSCH2 on UL CC2 can be scheduled only from PDCCH2 on DL CC2. Only DL CC1 and UL CC1 are activated, whereas both DL CC2 and UL CC2 have been deactivated. On a deactivated DL CC, UE does not monitor PDCCH, nor receive PDSCH [1]. In this contribution, the UL CC without linkage to any DL CC for scheduling PUSCH transmission on the UL CC is indicated as a deactivated UL CC. As per RAN2 decision, no explicit activation for UL CC is required, i.e. usual UL grant makes the UL CC to be activated.
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Figure 1: Exemplary carrier aggregation configuration/activation
Given the activation/deactivation status shown in Figure 1, then the question is how to schedule PUSCH2 on UL CC2 to cope with large traffic on UL. Alternatives are briefly discussed:
Alt.0: RRC reconfiguration to link the UL CC with another activated DL CC
· The linkage between PDCCH and PUSCH is changed from ‘DL CC2 – UL CC2’ to ‘DL CC1 – UL CC2’ by RRC reconfiguration (Figure 2 (b)). As the DL primary CC (PCC) cannot be deactivated, the best candidate for this new linkage is DL PCC.
· In case DL CC2 is activated, then another reconfiguration may be needed to return to the original configured linkage (DL CC2 - UL CC2). 
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Figure 2: Alt.0 - RRC reconfiguration to link the UL CC with another activated DL CC
Alt.1: Disallowing scheduling PUSCH on a UL CC linked to the deactivated DL CC

· In other words, the linked DL CC should be activated prior to (or at least simultaneously with) the scheduling PUSCH.(Figure 3 (b)) The DL CC (DL CC2) activation is carried out by MAC signalling conveyed on PDSCH1 on DL CC1. After the linked DL CC has been activated, the PDCCH on that DL CC can schedule PUSCH on the linked UL CC.(Figure 3 (c)) 
· This maintains the pre-configured linkage between PDCCH and PUSCH.(DL CC2 - UL CC2)
· This may incur unnecessary scheduling latency for UL due to the step-wise approach.
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Figure 3: Alt.1 - Disallowing scheduling PUSCH on a UL CC linked to the deactivated DL CC
Alt.2: Allowing an autonomous linkage change when the pre-configured DL CC linked to the UL CC is deactivated
· That is to introduce a temporary linkage (DL CC1 – UL CC2) in addition to the configured linkage (DL CC2 – UL CC2). In this case, for example, DL CC1 is a primary CC (PCC). Once the DL CC2 is activated, then the configured linkage (DL CC2 – UL CC2) is recovered without RRC reconfiguration.
· In order not to increase the blind decoding complexity, DCI format size between UL CC2 and UL CC1 needs to be aligned. Consequently, CIF is needed.
·  This can facilitate the cross-carrier scheduling and enables fast UL scheduling compared to the Alt.1.
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Figure 4: Alt.2 - Allowing an autonomous linkage change when the pre-configured DL CC linked to the UL CC is deactivated
3 Conclusions
In this document, the issue to schedule PUSCH on a UL CC linked to the deactivated DL CC was discussed. Following three alternatives were considered:
· Alt.0: RRC reconfiguration to link the UL CC with another activated DL CC, e.g. DL PCC.(the configured linkage changed)
· Alt.1: Disallowing scheduling PUSCH on a UL CC linked to the deactivated DL CC. In other words, the linked DL CC should be activated prior to (or at least simultaneously with) the scheduling PUSCH on the linked UL CC. (the configured linkage maintained)
· Alt.2: Allowing an autonomous linkage change when the pre-configured DL CC linked to the UL CC is deactivated. (the configured linkage maintained and temporary linkage added)
It is suggested that RAN1 takes into account the above approaches for UL CC scheduling/activation and decide on which approach to take as a baseline.
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