Page 1
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting AH 1801
R1-1800604
Vancouver, Canada, January 22nd – 26th, 2018
Agenda Item:
7.3.4.2
Source:
InterDigital, Inc.
Title:
Remaining Issues on CA
Document for:
Discussion, Decision
1 Introduction

During RAN1#90bis, SCell activation/deactivation was discussed and the following options were proposed:
	Proposals:

· Option #1

· NR supports Scell activation via DCI signaling

· FFS for deactivation

· FFS interactions between Scell deactivation timer and BWP timer

· Option #2:

· NR supports Scell activation/deactivation via MAC CE signalling

· Optionally, 

· BWP switching DCI to switch bandwidth part can be used to activate Scell

· FFS details

· Option #3:

· NR supports Scell activation/deactivation via MAC CE signalling only

· Email discussion/approval till 10/27 (Peter A., Qualcomm)


Furthermore, RAN2 reached the following agreements during RAN2#99bis:
Agreements

1. The initial state of a configured SCell is deactivated.  Whether the SCell activation state can be configurable, can be discussed after December timeframe.
2. From RAN2 point of view, no additional mechanisms other than MAC CE are needed for  SCell activation/deactivation 

Furthermore, for PUCCH feedback reporting, the following conclusion was reached during RAN1#91:

	Conclusion:

· It is understood that different PDCCH monitoring periodicities per PUCCH cell group are supported for same scheduling “type” (i.e. ‘slot-based scheduling’ or “non-slot-based” scheduling)




This contribution further discusses remaining issues for CA such as SCell activation and deactivation mechanisms for NR and multiple numerologies PUCCH group.
2 SCell activation/deactivation
In LTE, the UE can be configured with one or more SCells by RRC signaling. The UE may subsequently receive MAC CE signaling that deactivates or activates one or more of the configured SCells. The MAC CE is transmitted in a transport block (TB) on PDSCH using a HARQ process and thus requires the UE to transmit HARQ Feedback for the TB. Such mechanism is reliable and ensures that no state mismatch between the UE and the network can happen. 
Essentially, the MAC CE was selected for LTE mainly to avoid the overhead of the RRC signaling and latency of the RRC reconfiguration procedure, in combination with the fact that activation and deactivation would be more of a scheduling decision than a RRM-related decision in the eNB. Still for LTE, RAN4 determined that the worst case activation latency for a SCell occurs when a UE is configured for PCell with an inter-band SCell in the same procedure when moving to CONNECTED mode for a SCell that the UE had not previously measured while the SCell is immediately activated. However, this case is a worst case; a typical activation can be made timely by the eNB irrespective of the signaling used by a proper determination of when to transmit the activation command to the UE by the scheduler’s implementation.
In a previous RAN1 meeting, DCI based activation was proposed for NR. The motivation for the proposal was mainly related to reduction of the activation latency. However, our view is that it may not be a compelling motivation for NR.

Firstly, the exact latency benefit of using DCI-based activation compared to the MAC CE approach assumes that the main contributor to the latency of the activation is the transmission of the MAC CE itself. The scheduling timelines in NR can be shorter than those of LTE. The transmission of the MAC CE is thus not the main contributor to the overall SCell activation latency when considering that NR supports shorter RTT compared to LTE. With shorter K1 (time from receiving TB to HARQ-ACK transmission time) values supported in NR along with sub-slot scheduling, the UE can receive a PDSCH and send the corresponding A/N feedback within the same slot. The latency of SCell activation comes mainly from the fact that the UE has to detect/synchronize to the SCell, measure the reference signals, and send a valid CQI to the gNB.
· In NR, changing the SCell activation from MAC CE to a DCI does not bring any significant latency benefits.

Secondly, changing to a DCI-based activation would imply either some loss of reliability for the activation signaling and/or additional mechanisms for the UE to transmit HARQ feedback acknowledgement when it receives the activation DCI. The MAC CE based activation thus has the benefit of avoiding a possible mismatch between gNB and the UE regarding the activation state of the SCell. Would the UE not be required to transmit any HARQ ACK feedback for the DCI that activates the SCell, there would be a potential risk to further increase the latency due to the time it would take for the gNB implementation to determine the state mismatch e.g. based on the UE being unresponsive to any scheduling and/or configuration for the SCell if the UE not successfully detect the activating/deactivating DCI.
· Additional specification such that the UE would be required to transmit HARQ ACK feedback for the SCell activation signaling would be required with the DCI-based approach.

Finally, RAN2 has already agreed to use the MAC CE based approach and RAN2 further determined that no further mechanism is needed from RAN2’s point of view for SCell activation and deactivation. Given the RAN2 decision, there is no need to add more mechanisms for the same functionality. 
· RAN2 has already agreed to support MAC CE-based SCell activation/deactivation signaling for NR.

For those reasons, we propose the following: 
Proposal 1:
NR does not support DCI-based signalling for SCell activation and/or deactivation in Rel-15.
3 Multiple numerologies per PUCCH group
To provide network flexibility, it is desirable to support DL carriers with varying numerologies without requiring UL CA. Therefore, it is desirable to enable multiple numerologies per PUCCH group.
One issue with allowing multiple numerologies per PUCCH group is the ambiguity that may arise from having non-synchronized PDCCH monitoring occasions. However, in NR, PDCCH monitoring occasions are not fixed to a single value even within a carrier. Furthermore, in RAN1 #91, the following conclusion was reached on the support for multiple PDCCH monitoring periodicities per PUCCH group:
	Conclusion:

· It is understood that different PDCCH monitoring periodicities per PUCCH cell group are supported for same scheduling “type” (i.e. ‘slot-based scheduling’ or “non-slot-based” scheduling)




Given that in terms of HARQ-ACK codebook design, having different numerologies can be logically equivalent to having different PDCCH monitoring periodicities, multiple numerologies per PUCCH group should be allowed. In such a case, a HARQ-ACK codebook can still be determined by incrementing in frequency first and then in time; where each increment in time may take the value of smallest PDCCH monitoring occasion and may skip over carriers without matching PDCCH monitoring occasion.
Proposal 2:
NR supports multiple numerologies per PUCCH group.

Another issue with supporting multiple numerologies per PUCCH group is the feedback timing. For the case where the SCS of the DL carrier is greater than that of the UL carrier, the timing is obtained by first mapping the many DL slots to the one overlapping UL slot. For the case where the SCS of the DL carrier is less than that of the UL carrier, the mapping is one-to-many. In such a case, it should be agreed whether to map a DL slot to the first, last or any other overlapping UL slots. Mapping to the last overlapping slot may be preferable to ensure no ambiguity for small feedback timing values.

4 Conclusion
This contribution discusses remaining issues on NR CA. the following is proposed:
Proposal 1:
NR does not support DCI-based signalling for SCell activation and/or deactivation in Rel-15.
Proposal 2:
NR supports multiple numerologies per PUCCH group.
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