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1. Introduction

In RAN#81, work item on Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements was agreed in [1]. Afterwards, in RAN#83, the work item scope was revised once in [2].

During RAN1#96bis meeting, potential enhancement on the fast cell configuration/activation/setup by introducing fast adaptation of UE behavior on the PDCCH monitoring was discussed, which was continued as a follow-up RAN1 email discussion but concluded without any agreements [3].
During the online and email discussion on this topic, LG pointed out that PDCCH monitoring adaption is not in the scope of MR DC/CA (Multi-RAT Dual-Connectivity and Carrier Aggregation) enhancement work item and also pointed out that discussion on the PDCCH monitoring adaptation is strongly related to or overlapped with an ongoing discussion in another work item, that is, work item on the UE power saving [4].

In this paper, we discuss relevancy of discussion on the PDCCH monitoring adaptation in MR DC/CA work item. We also discuss potential problem of the overlap of discussion on the PDCCH monitoring adaptation in two different work items and suggest a way forwards.

2. Discussions
In RAN1#96bis, potential options for fast adaptation of UE’s PDCCH monitoring behaviour were listed/discussed in the context of work item on the MR DC/CA enhancement. The discussion was continued as RAN1 email discussion after the meeting, which was concluded without any agreements. The original proposals for the potential enhancements are captured as follows [5]
	Proposed observations:

· For NR, when cross-carrier scheduling is not configured, 
· It is possible using Rel15 signalling to support activated Scells with sparse PDCCH monitoring on the Scell and with CSI measurement/reporting 
· E.g. configuring a Scell with two different BWPs, one with frequent PDCCH monitoring occasions and one with sparse PDCCH monitoring 

· If supported, additional L1 signaling mechanisms can enable fast adaptation from sparse/no PDCCH monitoring to more frequent PDCCH monitoring on the activated Scells. 

· Potential additional L1 signalling mechanisms include 

· Using DCI on Pcell to control PDCCH monitoring on Scell(s)

· Configuring Scell(s) with two different BWPs, one with frequent PDCCH monitoring occasions and one with sparse/no PDCCH monitoring, and using DCI on Pcell to switch BWPs on Scell(s). The BWPs can have different CSI measurement/reporting configuration.

· Note: In NR, MAC CE based adaptation of CSI measurement/reporting for Scell(s) is possible using Rel15 signalling.

· For NR, when cross-carrier scheduling is configured 

· It is possible using Rel15 signalling to support activated Scells with no PDCCH monitoring on the Scell and with CSI measurement/reporting.

· If supported, additional mechanisms such as per BWP configuration of cross-carrier scheduling can enable fast adaptation between cross-carrier and self-scheduling for activated Scells.


The potential proposals above are understood to belong to the following objective of the MR DC/CA enhancement WID [2].
	1. Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]

· This objective applies to MR-DC, NR-NR DC and CA

· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode


While the objective of the WID targets to UE’s fast cell state switching (e.g, initial cell setup, cell addition, cell activation), which are mainly under RAN2’s leading area, the proposals discussed in RAN1 were mainly focusing on adapting UE’s PDCCH monitoring behaviour on an activated cell, that is, switching off PDCCH monitoring or enlarging PDCCH monitoring periodicity. These proposals are not related to the fast cell state transition so much but related to the UE’s power saving on the PDCCH monitoring on activated cell since switching off PDCCH monitoring or enlarging PDCCH monitoring periodicity is for the purpose of UE’s power saving on the PDCCH monitoring operation.
Observation 1
Potential benefits of PDCCH monitoring adaption on an activated cell is UE’s power saving, which is not in the scope of MR DC/CA enhancement work item, where the objective is defined as “Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission”
On the other hand, enhancement for UE’s power saving is in the scope of UE power saving work item [4]. In last RAN1#96bis meeting, adaptation of UE behaviour on the PDCCH monitoring was profiled as candidate techniques to be discussed in the power saving work item as follows (relevant parts are highlighted by yellow). 

	Agreements:

Potential DCI contents in DCI format(s), to be further investigated:

· Power saving technique associated with C-DRX–

· Essential for UE function for the C-DRX

· Wakeup – 

· UE is indicated to transition from outside Active Time to Active Time

· UE is indicated to stay at Active Time

· Go to sleep– 

· UE is indicated to transition from Active Time to outside Active Time.

· UE is indicated to stay outside Active Time

· FFS: The time of receiving the wakeup and go-to-sleep indication inside or outside Active Time.

· Cross-slot scheduling

· Triggering RS transmission

· CSI report

· Single vs. multi-cell operation

· BWP /SCell

· BWP & SCell together 

· BWP and SCell have separated fields

· MIMO layer adaptation/number of Anenna adaptation 

· May further depend on RAN4’s work

· Indication of CORESET/search space/candidate of subsequent PDCCH decoding

· PDCCH monitoring periodicity

· PDCCH skipping (skipping duration)- 

· PDCCH skipping – UE is indicated to skip number of the PDCCH monitoring occasions and stays in the Active Time

Note that 

· For the bullets in italic, there are concerns that some of which may have dependence on the ongoing SI in RAN2. 

· For the last two bullets, there are additional concerns that these are deemded by some companies to be not in the scope of the power saving WI approved so far 

The following candidates may be discussed after RAN2’s SI is completed:

· Skipping number of DRX monitoring 

· SPS activation

· DRX configuration 


In summary, adaptation of UE’s PDCCH monitoring behaviour on an activated cell is not in the scope of MR DC/CA enhancement work item. Moreover, the same topic is already under discussion in the UE power saving work item for the purpose of UE’s power saving. Handling same topic in two different agendas will introduce unnecessary confusion and overhead. Therefore, we suggest the following as conclusion.
Suggested conclusion:
Adaptation of UE’s PDCCH monitoring behaviour on and activated cell is not discussed in the MR DC/CA enhancement work item in RAN1 anymore. 

Discussion on the UE’s PDCCH monitoring behaviour can be continued in the UE power saving work item in RAN1.

3. Conclusion
In this paper, we discussed relevancy of discussion on the PDCCH monitoring adaptation in MR DC/CA work item. We also discussed potential problem of the overlap of discussion on the PDCCH monitoring adaptation in two different work items, that is, MR DC/CA work item and UE power saving work item.
Our observations are as follows.

Observation 1

Potential benefits of PDCCH monitoring adaption on an activated cell is UE’s power saving, which is not in the scope of MR DC/CA enhancement work item, where the objective is defined as “Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission”

Finally, we suggest the following as conclusion.
Suggested conclusion:

Adaptation of UE’s PDCCH monitoring behaviour on and activated cell is not discussed in the MR DC/CA enhancement work item in RAN1 anymore. 

Discussion on the UE’s PDCCH monitoring behaviour can be continued in the UE power saving work item in RAN1.
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