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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Some remaining open issues of supporting carrier aggregation for NR have been discussed in the previous meeting [1], and the following agreements are achieved:

	Agreements:
· NR supports separate configuration of HARQ-ACK spatial bundling for PUSCH and PUCCH
Agreements:
· For cross-carrier scheduling, NR support UESS sharing in case of same DCI size for DCIs of different carriers on the same scheduling carrier, as an optional feature (additional UE capability for UEs that are capable of cross-carrier scheduling)
Agreements:
· For semi-static HARQ-ACK codebook, support
· DL association set is determined based on the configured set of HARQ-ACK timings, where the HARQ-ACK payload is ordered based on DL time index
· There is no DAI in DL grants
Conclusion:
· No consensus to introduce CBG-level DAI in DCI in Rel-15

Agreements:
· Generate 2 HARQ-ACK sub-codebooks (sub-CBs) 
· First sub-CB is for transmissions with TB-based HARQ-ACK, second sub-CB is for transmissions with CBG-based HARQ-ACK
· The sub-CBs are combined in a single HARQ-ACK codebook (sub-CB for TB-based HARQ-ACK is placed first)
· No additional reliability enhancements



In the contribution, we provide our view on the remaining issues on carrier aggregation.
2. Discussion
PUCCH in a cell group
Starting from Rel-8 in LTE, the PUCCH can only be configured in the Pcell. Reconfiguring the PUCCH onto a different carrier requires a heavy handover procedure that may bring in some service interruption time. This framework can be improved in NR; more specifically, the PUCCH in one cell group can be configured on any uplink carrier within the cell group. By this way, the best uplink carrier can be selected for PUCCH transmission without a heavy Pcell change procedure, and the load balancing for PUCCH can be easily performed. It is worth noting that such behavior is somehow supported in NR, where the PUCCH can already be reconfigured between SUL and non-SUL. It can be easily extended to the CA deployment.
[bookmark: _Ref498762968]Proposal 1: PUCCH can be configured on any uplink carrier within the cell group.

Scell activation/deactivation
RAN2 has agreed that MAC CE is used for Scell activation/deactivation, similar as that in LTE. There is still discussion in RAN1 whether additional L1 based Scell activation/deactivation scheme should be supported.  The motivation of introduction additional L1 based scheme is to faster the Scell activation procedure from signaling perspective. However, time consumed for Scell activation is not only caused by signaling delay, but also determined by the other components, including RF retuning time, DL synchronization time, etc. Depending on the exact band combination, the time for RF retuning time and synchronization time may become the dominant time of Scell activation; the exact time will be specified in RAN4. Given that such RAN4 RF/RRM requirement has not been conclude for Rel-15, it is not clear how much benefit can be obtained by specifying additionally the L1 based Scell activation scheme. Therefore, it is proposed to revisit the issue after RAN4 RF/RRM requirements regarding Scell activation is concluded. 
[bookmark: _Ref498762977]Proposal 2: The necessity of L1 based Scell activation/deactivation is revisited after RAN4 RF/RRM requirements regarding Scell activation are concluded.

SUL activation/deactivation
Some carrier of a UE configured with CA can be deactivated for the sake of UE power saving. Such behavior may also be beneficial for SUL carrier motivated by the power saving perspective. The SCell activation mechanism can be enhanced to support activating or deactivating one of the UL carrier, if two UL carriers are configured to a UE.
[bookmark: _Ref503551675]Proposal 3: If two UL carriers are configured to a UE, one of them may be deactivated for power saving.

Timing advance granularity
It has been agreed that up to four TAGs can be configured for a UE. If there is only one configured UL BWP in the TAG, the TA granularity is based on that UL BWP. On the other hand, if more than one UL BWPs are configured, the TA granularity in MAC CE has not been defined yet. The following options are proposed for multiple configured UL BWPs in a TAG:
· [bookmark: _Hlk498640908]Alt 1: Maximum Subcarrier spacing of all semi-statically configured UL within the TAG, e.g., UL BWP, SUL, CC
· Alt 2: Maximum SCS of all activated UL BWPs within the TAG
· Alt 3: TA command or additional field in MAC-CE explicitly indicates the TA granularity used
· Alt 4: SCS of the reference UL BWP, which is identified by RRC configuration
Given that the activated UL BWP can be dynamically changed by DCI, while the TA command is carried by MAC CE, it may be ambiguous that which SCS is used to interpret the TA granularity, especially during BWP activation/deactivation/switching. It would be difficult to determine which BWP should be used for TA granularity resolution after BWP change, considering the TA in MAC CE may be successfully decoded after multiple HARQ retransmission. Miss detection of BWP activation DCI would further make the thing worse. Therefore, Alt 2 is not preferred.
Alt 3 avoids such ambiguity as the TA granularity is explicitly signaled. Moreover, the reference SCS of TA can be dynamically determined. The problem is that, it does not align with the behavior in single UL BWP case. In addition, it is not clear what the ability of dynamic change of TA granularity serves.
Alt 4 requires additional RRC modification, which is not desirable at this stage. 
[bookmark: _GoBack]On the other hand, Alt 1 is simple, straightforward, and can avoid the ambiguity due to BWP activation/deactivation. As a result, we propose to adopt Alt 1.
[bookmark: _Ref503547505]Proposal 4: In the case of multiple configured UL BWPs in the TAG, the TA granularity is based on the maximum SCS of all semi-statically configured UL within the TAG.
2 Conclusion
In the contribution, we discuss some remaining issues on carrier aggregation. Based on the discussion, we propose that,
Proposal 1: PUCCH can be configured on any uplink carrier within the cell group.
Proposal 2: The necessity of L1 based Scell activation/deactivation is revisited after RAN4 RF/RRM requirements regarding Scell activation are concluded.
Proposal 3: If two UL carriers are configured to a UE, one of them may be deactivated for power saving.
Proposal 4: In the case of multiple configured UL BWPs in the TAG, the TA granularity is based on the maximum SCS of all semi-statically configured UL within the TAG.
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