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1. Introduction 

In RAN2#69bis, the issues of UL SCC activation/deactivation were discussed [1]

 REF _Ref260253802 \r \h 
[2]. As pointed out in [1], the need for UL SCC activation/deactivation are closely tied to whether there is a DL CC providing timing reference, pathloss estimation, and transmitting PDCCH with UL grant for a particular UL SCC.

In this paper, we further discuss the aspects of timing reference, path loss estimation, the UL grant for an UL SCC and the need to define UL SCC activation/deactivation.

2. Timing Reference

For carrier aggregation deployment without RRH and repeaters, any of the DL CCs can provide timing reference for an UL CC. Even if RRH or repeaters are supported in the DL for some of the DL CCs, for Rel-10 where multiple TA and RRH/repeaters are not supported, all the UL CCs should have the same timing reference which corresponds to the set of DL CCs where RRH/repeaters are not deployed. This also means that the DL PCC and UL PCC of a UE should correspond to the CCs where RRH/repeaters are not deployed. Therefore, for simplicity, we can define the DL PCC as the CC that provides timing reference for all the configured UL CCs of a UE. When RRH/repeaters, thus multiple TA in the UL are introduced later, multiple timing references provided by different DL CCs may be considered at that time.

Proposal 1: When only a single TA is supported, DL PCC is the CC that provides timing reference for all the configured CCs of a UE.
3. Pathloss Estimation

Depending on RAN4’s response to the RAN2 LS on pathloss estimation [3], if any DL CCs in the same band as the UL CCs can be used for pathloss estimation, then for the case of intra-band UL carrier aggregation, the DL PCC or any active DL SCCs in the same band as the UL CCs can be used as the reference for pathloss estimation if the DL SCC linked the to an UL SCC is deactivated. For simplicity, DL PCC can be used as the reference for pathloss estimation. However, this may not be applicable for deployment scenario 3 where different CCs have different antenna beam direction/pattern. In that case, there may need to be at least one reference DL CC for each group of UL CCs deployed with the same antenna beam direction/pattern. 

We suggest to wait for RAN4’s response to the LS for cases of deployment scenario 3 and inter-band carrier aggregation.

Proposal 2: For the case of intra-band UL carrier aggregation and for deployment scenarios 1 and 2, the DL PCC can be used as the reference for pathloss estimation when the DL SCC linked to an UL SCC is deactivated.

4. UL Grant

In RAN1#60bis, the following linkage between PDSCH/PUSCH CC and PDCCH CC has been agreed as the working assumption [4]:

· Each PDSCH/PUSCH CC can be scheduled only from a single DL CC, i.e. the UE only monitors PDCCH on one DL CC for each PDSCH/PUSCH CC 

· For any DL carrier with CIF where the UE monitors PDCCH, PDCCH on the DL carrier shall be able to schedule PDSCH at least on the same carrier and/or PUSCH on a linked UL carrier 

However, the operation is unclear when the PDCCH CC linked to a PDSCH/PUSCH CC is deactivated. There are several possible options:

· Option 1: the PDSCH/PUSCH CC is considered deactivated when the linked PDCCH CC is deactivated. FFS on the definition of PUSCH CC deactivation (see Section 5).

· Option 2: the PDSCH/PUSCH CC is linked to another PDCCH CC when the currently linked PDCCH CC is deactivated. This may require some additional signaling associated with CC activation/deactivation command.

· Option 3: the PDSCH/PUSCH CC is linked to the DL PCC when the currently linked PDCCH CC is deactivated.
Proposal 3: RAN2 to discuss the operation of PDSCH/PUSCH CC when the linked PDCCH CC is deactivated.

On the other hand, for the case of deactivation of a PDSCH CC, when a PDSCH CC is deactivated, it should be clear that the UE should stop monitoring the PDCCH (whether it is in the same DL CC as the PDSCH CC or in another linked DL CC) corresponding to the deactivated PDSCH CC.

Proposal 4: When a DL SCC is deactivated, the UE should stop monitoring the PDCCH (whether it is in the same DL CC as the deactivated DL SCC or in another linked DL CC) corresponding to the deactivated DL SCC.

5. UL SCC Activation/Deactivation

Even if we assume that there is no interruption to ongoing UL transmission due to RF retuning when an UL CC is scheduled (still pending on RAN4’s response to the RAN2 LS [5]), activation/deactivation of UL SCC may still need to be considered if DL PCC is not used to provide timing reference and pathloss estimation. For the case of timing reference, if DL PCC is not used as timing reference (e.g. in the case of multiple TA), it is unclear whether a deactivated DL SCC can be used to provide timing reference. We suggest to check with RAN4 whether a deactivated DL SCC can be used to provide timing reference. 

Proposal 5: RAN2 to check with RAN4 on whether a deactivated DL SCC can be used to provide timing reference.

For the case of pathloss estimation, even if DL PCC is not used to provide pathloss estimation for an UL SCC, we should wait for RAN4’s response to the RAN2 LS on whether a deactivated DL SCC can be used to provide pathloss estimation.

In addition, the need to define UL SCC activation/deactivation is mainly from the perspective of SRS transmission and PHR for the UL SCC and whether the UE should autonomously stop the transmission of SRS and PHR if there is no DL CC that provides timing reference and/or pathloss estimation. The issue of PHR is also related to whether the PHR of a UL CC can be transmitted on another UL CC (see discussion in [6]). In the case of SRS, the benefit of implicit/autonomous stopping of SRS transmission by the UE should be discussed and compared with explicit RRC signalling from the eNB to stop the periodic SRS transmission of the UE.

Proposal 6: RAN2 to discuss the benefit of UE autonomous stopping of SRS transmission in order to determine the need to introduce activation/deactivation of an UL SCC, in case when there is no DL CC that can provide timing reference and pathloss estimation for the UL SCC.
6. Conclusions

In this paper, we discussed various aspects related to UL SCC activation and deactivation. Here is a summary of our proposals:

Proposal 1: When only a single TA is supported, DL PCC is the CC that provides timing reference for all the configured CCs of a UE.
Proposal 2: For the case of intra-band UL carrier aggregation and for deployment scenarios 1 and 2, the DL PCC can be used as the reference for pathloss estimation when the DL SCC linked to an UL SCC is deactivated.

Proposal 3: RAN2 to discuss the operation of PDSCH/PUSCH CC when the linked PDCCH CC is deactivated.
Proposal 4: When a DL SCC is deactivated, the UE should stop monitoring the PDCCH (whether it is in the same DL CC as the deactivated DL SCC or in another linked DL CC) corresponding to the deactivated DL SCC.

Proposal 5: RAN2 to check with RAN4 on whether a deactivated DL SCC can be used to provide timing reference.

Proposal 6: RAN2 to discuss the benefit of UE autonomous stopping of SRS transmission in order to determine the need to introduce activation/deactivation of an UL SCC, in case when there is no DL CC that can provide timing reference and pathloss estimation for the UL SCC.
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