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Introduction
[bookmark: _Hlk6257255][bookmark: _Ref178064866]Two topics were discussed in most of the contributions submitted to RAN1 [1-10] for the MR-DC/CA A.I. on efficient and low latency serving cell configuration/activation/setup. 
1) Reducing Scell activation time
2) Providing some form of ‘dormancy-like behavior’ for Scell operation (i.e., behavior close to ‘dormant state’ introduced in LTE Rel15 where UE does not monitor PDCCH on Scell but still measures/reports CSI for that Scell).
This email discussion ([96b-NR-11]) is for identifying possible RAN1 observations related to second topic. Several contributions ([2],[3],[4],[5],[9],[10]) discussing this aspect indicated that, while having similar/same behavior for NR can be beneficial, NR provides alternate means (compared to LTE) for achieving such behavior.  Since this topic has RAN2 overlap, intention of the discussion to capture (at a high level) the various possibilities identified in RAN1 for NR to provide such behavior using a) existing Rel15 signaling and/or b) additional signaling introduced for Rel16.
Discussion
Companies are encouraged to review the observations and provide their views in the Table below. 
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 
· [bookmark: _Hlk5964733]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.


	Company
	Comments 

	
	

	Nokia, Nokia Shanghai Bell
	We suggest the below wording modifications to the Observation; the changes are reasoned as following:
· Cross-carrier scheduling configured or not, does no adapt BD burden. It only determines on which cell the BD burden is. In other words, dynamic switching between self- and cross-scheduling will not lower the overall BD burden. We would also prefer to have universal solution which applies to self-scheduled as well as cross-scheduled cell. 
· The additional signaling mechanism can be explicit or implicit.
· We assume that by “fast” is meant dynamic (DCI-based)
· We propose simplified wording of dormant BWP switching from Pcell



Proposed observation:
· 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 explicit or implicit L1 signaling mechanisms can enable fast dynamic 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 and/or CSI measurements on Scell(s) 
· Using DCI on Pcell to switch between two configured BWPs 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.


	Qualcomm
	We are also okay with Nokia’s suggested simplification. However, it should be clarified that with cross-carrier scheduling, even though PDCCH for SCell is monitored on PCell and this does not reduce the “BD burden”, some power saving can be achieved compared to self-scheduling especially if cross-slot scheduling (with sufficiently large k0) is configured for the SCell. Overall, we consider self-scheduling as the main use case and we can focus on this.
We should elaborate more on a potential implicit L1 signaling mechanism, similar to how examples are given for explicit signaling. The following can be added under “Potential additional L1 signaling mechanism include”:
· BWP switching in SCell(s) can be triggered implicitly by association with active BWP switching on the PCell.

	MediaTek
	For the case cross-carrier scheduling is configured, it is one method that can resume UE monitoring on SCell(s). On the other hand, it may not be a scalable solution for the case with larger number of SCells (e.g., 4 to 8 CCs in some FR2 deployment). Since each CC’s scheduling requires dedicated control resource, there can induce blockage issue due to limited control resource in the scheduling cell. For a comprehensive observation, we suggest to add the following note for this case:
· Note: A scheduled cell requires dedicated control resource in the scheduling cell. FFS the resource contention impact to the supported number of scheduled cells.

For the case cross-carrier scheduling is not configured, current observation emphasizes utilizing “DCI on PCell” to adapt PDCCH monitoring on SCell(s). However, if UE enters a power-saving mode in PCell after a timer expiration, UE is still required to monitoring SCell(s) due to lack of a PCell DCI. To reduce the signaling overhead, we are supportive on the note suggested by Qualcomm under “Potential additional L1 signaling mechanism include”.

Overall, we see more discussions on the potential solutions are needed. The simplified version suggested by Nokia with the addition suggested Qualcomm can be an alternative for easier consensus.

	Huawei, HiSilicon
	If cross-carrier scheduling is configured, the PDCCH monitoring parameters of scheduled cell will follow the parameters of scheduling cell. No/sparse PDCCH monitoring could not be applied for cross-carrier scheduling based on current search space configuration framework for cross-carrier scheduling. And the “BD burden” is just transferred from scheduled cell to the scheduling cell. From UE perspective, the effect of power saving may not be significant. Therefore, a universal solution is also preferred for us. Some further revisions based on Nokia’s version as below:

Proposed observation:
· For NR, when cross-carrier scheduling is not configured, 
· It is possible using Rel15 signalling to support activated Scells with sparse/no 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/no PDCCH monitoring 
· If supported, additional explicit or implicit L1 signaling mechanisms can enable fast dynamic 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 and/or CSI measurements on Scell(s) 
· Using DCI on Pcell or other cell to switch between two configured BWPs 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.


	Samsung
	We prefer the current wording for the observations with some minor updates (such as using ‘scheduling cell’ instead of ‘PCell’). The reason is that the RAN1 agreement in Rel-15 was that PDCCH monitoring for the scheduled cell is separately configured from PDCCH monitoring for the scheduling cell. The fact that in Rel-15 the PDCCH monitoring parameters for a scheduled cell follow the ones of the scheduling cell was only due to RAN2 incorrectly implementing the RAN1 agreement and the inability to change the RRC parameters at a late stage. There is no reason for this error to be kept in Rel-16. 

	ZTE
	To introduce a dormancy-like BWP, i.e., where UE does not monitor PDCCH on Scell but still measures/reports CSI for that Scell, one of the key issues is how to perform BWP switching from a dormancy-like BWP to a normal BWP. The following solutions are mentioned by companies,
Solutiion#1: Reusing Rel-15 signaling, e.g., configuring cross-carrier scheduling for SCell
Solution#2: L1 signaling to control the PDCCH monitoring occasions;
Solution#3: BWP bundle.

From our perspective, Solution#1 has less spec impact. However, if a large number of SCells are configured with cross-carrier scheduling, the control information is crowded in PCell and it is likely to result with high PDCCH blockage. That’s way we propose to introduce BWP-level configuration of cross-carrier scheduling. For example, dormancy-like BWP can be configured with cross-carrier scheduling and normal BWP can be configured with self-scheduling.

We are fine with the current wording. Anyway, if companies prefer to have a universal solution which applies to self-scheduled as well as cross-scheduled cell, then we propose to update the observation as below.

· For NR, when cross-carrier scheduling is not configured, 
· It is possible using Rel15 signalling to support activated Scells with sparse/no 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/no 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.
· 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.


	LG
	dynamic adaptation of PDCCH monitoring periodicity/configuration is relevant to the purpose of UE power saving where a UE can reduce its PDCCH monitoring on a relatively less-active cells.
Then, the discussion on the PDCCH monitoring periodicity adaptation in the proposed observation seems to overlap with the power saving discussion. Also, we don’t see much relevance of this issue with MR DC/CA WI objectives rather than power saving purpose which is scope of the power saving WI.

So, it is suggested to remove the related part as follows.

Proposed observation:
· 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 signalling 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.




Conclusions

[bookmark: _Hlk6581384]Following possible observations were discussed as part of this email discussion.

v1

· 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. However, Rel15 signalling does not provide a mechanism for fast adaptation from sparse PDCCH monitoring to more frequent PDCCH monitoring on the Scell(s)
· For example, a Scell can be configured with two BWPs, BWP1 with frequent PDCCH monitoring occasions and BWP2 with sparse PDCCH monitoring. Then, fast adaptation from BWP2 to BWP1 is not possible using Rel15 signalling as the BWP switch command can only be sent in the sparse PDCCH monitoring occasions.

· 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 for Rel16, additional implicit/explicit 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/scheduling cell to control PDCCH monitoring on Scell(s)
· Using DCI on Pcell/scheduling cell to control CSI measurements on Scell(s)
· Using DCI on Pcell/scheduling cell to switch between different configured BWPs on Scell(s)
· Using implicit association between triggering of active BWP switching on Pcell/scheduling cell and triggering of BWP switching on Scell(s).
· Note: In NR, MAC CE based adaptation of CSI measurement/reporting for Scell(s) is possible using Rel15 signalling.

· If supported for Rel16, additional mechanisms such as per BWP configuration of cross-carrier scheduling can enable fast adaptation between cross-carrier and self-scheduling for activated Scells.

· Down-selection from the additional mechanisms identified above (including whether to support any mechanism) can be done by considering performance gain over Rel15, complexity, scalability, etc.


v2

· For NR, it is possible using Rel15 signalling to support activated Scells with sparse/no PDCCH monitoring on the Scell and with CSI measurement/reporting. However, Rel15 signalling does not provide a mechanism for fast adaptation from sparse/no PDCCH monitoring to more frequent PDCCH monitoring on the Scell(s)
· For example, a Scell can be configured with two BWPs, BWP1 with frequent PDCCH monitoring occasions and BWP2 with sparse PDCCH monitoring. Then, fast adaptation from BWP2 to BWP1 is not possible using Rel15 signalling as the BWP switch command can only be sent in the sparse PDCCH monitoring occasions.

· If supported for Rel16, additional implicit/explicit 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 cell x to control PDCCH monitoring on Scell(s)
· Using DCI on cell x to control CSI measurements on Scell(s)
· Using DCI on cell x to switch between different configured BWPs on Scell(s)
· Using implicit association between triggering of active BWP switching on Pcell/scheduling cell and triggering of BWP switching on Scell(s).
· Note: In above bullets, cell x is a cell that is different from the Scell(s). Cell x can be e.g. Pcell, scheduling cell for the Scell(s)
· Note: In NR, MAC CE based adaptation of CSI measurement/reporting for Scell(s) is possible using Rel15 signalling.

· If supported for Rel16, additional mechanisms such as per BWP configuration of cross-carrier scheduling can enable fast adaptation between cross-carrier and self-scheduling for activated Scells.

v1a
· 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. However, Rel15 signalling does not provide a mechanism for fast adaptation from sparse PDCCH monitoring to more frequent PDCCH monitoring on the Scell(s)
· For example, a Scell can be configured with two BWPs, BWP1 with frequent PDCCH monitoring occasions and BWP2 with sparse PDCCH monitoring. Then, fast adaptation from BWP2 to BWP1 is not possible using Rel15 signalling as the BWP switch command can only be sent in the sparse PDCCH monitoring occasions.

· 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. Switching between cross-carrier and self-scheduling for activated Scells is based on RRC reconfiguration.
 
· If supported for Rel16, additional implicit/explicit 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/scheduling cell to control PDCCH monitoring on Scell(s)
· Using DCI on Pcell/scheduling cell to control CSI measurements on Scell(s)
· Using DCI on Pcell/scheduling cell to switch between different configured BWPs on Scell(s)
· Using implicit association between triggering of active BWP switching on Pcell/scheduling cell and triggering of BWP switching on Scell(s).
· Note: In NR, MAC CE based adaptation of CSI measurement/reporting for Scell(s) is possible using Rel15 signalling.

· If supported for Rel16, additional mechanisms such as per BWP configuration of cross-carrier scheduling can enable fast adaptation between cross-carrier and self-scheduling for activated Scells.

· Down-selection from the additional mechanisms identified above (including whether to support any mechanism) can be done by considering performance gain over Rel15, complexity, scalability, etc.

v2a
· For NR,  when cross-carrier scheduling is not configured, it is possible using Rel15 signalling to support: (i) sparse/no PDCCH monitoring on the scheduling Scell(s) for activated Scell(s) and (ii) activated Scell(s) with CSI measurement/reporting. However, Rel15 signalling does not provide a mechanism for fast adaptation from sparse/no PDCCH monitoring to more frequent PDCCH monitoring on for the activated Scell(s)
· For example, a Scell can be configured with two BWPs, BWP1 with frequent PDCCH monitoring occasions and BWP2 with sparse PDCCH monitoring. Then, fast adaptation from BWP2 to BWP1 is not possible using Rel15 signalling as the BWP switch command can only be sent in the sparse PDCCH monitoring occasions.
· If supported for Rel16, additional implicit/explicit L1 signaling mechanisms can enable fast adaptation from sparse/no PDCCH monitoring to more frequent PDCCH monitoring on for the activated Scell(s). 
· Potential additional L1 signalling mechanisms include 
· Using DCI on Pcell/scheduling cell x to control PDCCH monitoring on for Scell(s)
· Using DCI on Pcell/scheduling cell x to control CSI measurements on Scell(s)
· Using DCI on Pcell/scheduling cell x to switch between different configured BWPs on Scell(s)
· Using implicit association between triggering of active BWP switching on Pcell/scheduling cell and triggering of BWP switching on Scell(s).
· Note: In above bullets, cell x is a cell that is different from the Scell(s). Cell x can be e.g. Pcell, scheduling cell for the Scell(s)
· Note: In NR, MAC CE based adaptation of CSI measurement/reporting for Scell(s) is possible using Rel15 signalling.
· If supported for Rel16, additional mechanisms such as per BWP configuration of cross-carrier scheduling can enable fast adaptation between cross-carrier and self-scheduling for activated Scells.
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