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1 Introduction

This document presents the summary of email discussion/approval [102-e-NR-UEFeatures-PowSav-01] during RAN1 #102-e. According to the Chairman’s Notes:
	[102-e-NR-UEFeatures-PowSav-01] Email discussion/approval for remaining issues on UE features for UE Power Savings, till 8/20 – Ralf (AT&T)

· clarify the interpretation of the FR1/FR2 differentiation bit for FG 19-1

· add, if any, a new component "Support of extended value range for aperiodic CSI-RS triggering offset" to FG 19-2


The following was discussed and agreed during RAN1 #102-e within the scope of [102-e-NR-UEFeatures-PowSav-01]. All proposals are based on the latest RAN1 UE features list for Rel-16 NR in [1].
2 Summary of email discussion/approval [102-e-NR-UEFeatures-PowSav-01]
During the preparation phase it was agreed to clarify the interpretation of the FR1/FR2 differentiation bit for FG 19-1.
	19-1
	DRX Adaptation 
	(1) Configured PS_offset for the detection of  DCI format 2_6  with CRC scrambling by PS-RNTI and reported minimum time gap before the start of drx_onDurationTimer

(2) Indication of UE whether  or not to start drx_OnDuration timer for the next DRX cycle by detection of DCI format 2_6

(3) Configured UE wakeup or not when DCI format 2_6 is not detected at all monitoring occasions outside Active time

(4) Configured  periodic CSI report apart from L1-RSRP when  impacted by DCI format 2_6 that drx_OnDurationTimer does not start for the next DRX cycle

(5) Configured periodic L1-RSRP report when  impacted by DCI format 2_6 that drx_OnDurationTimer does not start for the next DRX cycle


	N/A
	Yes
	N/A
	
	Per UE 
	No
	Yes
	N/A
	The minimum time gap between the end of the slot of last DCI format 2_6 monitoring occasion and the beginning of the slot where the UE would start the drx_onDurationTimer is a UE capability based on subcarrier spacing.

· The reporting is per SCS in units of slots of the respective SCS

· The candidate value set for 15kHz SCS: {1,3} slots

· The candidate value set for 30kHz SCS: {1,6} slots

· The candidate value set for 60kHz SCS: {1,12} slots

· The candidate value set for 120kHz SCS: {2,24} slots

UE is not required to monitor PDCCH for detection of DCI format 2_6 during the minimum time gap

Note: RAN1 agreed it should be possible to separately indicate support of this FG based on whether the UE is operated with or without shared spectrum access. It is left to RAN2 how to implement this while leaving the type as “per UE”
	Optional with capability signalling


Companies are invited to express their views in the table below whether/how to clarify the interpretation of the FR1/FR2 differentiation bit for FG 19-1.

	Company
	Summary

	MediaTek Inc. [2]
	For FG 19-1, during the discussion in RAN1 #101-e, there was different understanding on FR1/FR2 differentiation signaling among companies. Two interpretations were discussed:

· Interpretation #1: when FR1 is ‘yes’ and FR2 is ‘no’ (or vice versa), the UE is not expected to be configured with DCI format 2_6 on FR1 when FR1-FR2 CA is configured.

· Note: Configuration of DCI format 2_6 on FR1-only CA is still supported.

· Interpretation #2: FR1/FR2 differentiation bit allows a UE to indicate UE support of DCI format 2_6 monitoring on primary cell in FR1 or primary cell in FR2, respectively.

In our view, Interpretation #2 is more reasonable. In addition, due to only one MAC entity per UE for controlling the DRX adaptation, UE does not have to monitor PDCCH in both FR1 and FR2 carriers if DCI format 2_6 indicates UE not to start drx-onDurationTimer. 

Proposal: Add the following descriptions in “Note” of FG 19-1.

· FR1 bit set to 'yes' means support of DCI 2_6 monitoring on primary cell in FR1

· FR2 bit set to 'yes' means support of DCI 2_6 monitoring on primary cell in FR2

	Ericsson [3]
	The interpretation of the FR1/FR2 differentiation bit was discussed in RAN1#101-e meeting but was not concluded.  In our view, FR1 bit is set to ‘yes’ if UE supports DCI 2-6 monitoring on primary cell in FR1 and FR2 bit is set to ‘yes’ if UE supports DCI 2-6 monitoring on primary cell in FR2. It is proposed that for FG 19-1, add the following text into the Notes column: "For FR1/FR2 differentiation, FRx bit (x = 1,2) is set to ‘yes’ if UE supports DCI 2-6 monitoring on primary cell in FRx."

	Company
	Comments

	CATT
	Since only one MAC entity for carrier aggregation of all frequency bands, Feature 19-1 would not be supported if either FR1 or FR2 is indicated not supported with FR1/FR2 CA.  Feature 19-1 would only support if single carrier or CA only operates on the supported Frequency range.  

	Samsung
	We share the same understanding on the interpretation of the FR1/FR2 differentiation bit with MediaTek and Ericsson. We support the proposal from MediaTek.

	MediaTek
	In our understanding, FR1/FR2 bit of FG 19-1 means whether UE can support DCI 2_6 monitoring on primary cell in FR1/FR2. If WUS indicates UE not to wake up, UE doesn’t monitor PDCCH in the corresponding DRX cycle in all activated cells (both FR1 and FR2 cells if configured) because there is only one MAC entity for controlling DRX adaptation. To avoid the misunderstanding, we prefer to clarify the interpretation in note column.

	Qualcomm
	We have the same understanding as MediaTek (Interpretation #2) and Ericsson. 

The description of FG 19-1 is PHY-oriented and is mostly about the UE’s behavior of monitoring DCI format 2_6, indicating MAC to start drx-onDurationTimer, and performing CSI/L1-RSRP measurement/reporting outside Active Time. From some implementation perspective, the feature may be related to whether the UE support “pre-wake-up” before the DRX on duration to monitor DCI format 2_6. Therefore, if the feature supports FR1/FR2 differentiation, it implied that the UE behavior related to DCI format 2_6 monitoring can be configured on the PCell within the reported FR. The description does not restrict any MAC features and a single MAC entity can still be maintained.

	ZTE
	Same with CATT, our understanding is Interpretation #1. If FR1 is ‘yes’ and FR2 is ‘no’, it means UE does not support any component in FG 19-1 for FR2, including the component (2) “indication of UE whether or not to start drx_OnDuration timer for the next DRX cycle by detection of DCI format 2_6”. As DRX operation is per-MAC entity, UE does not expect to be configured with DCI format 2_6 on FR1 or FR2 when FR1-FR2 CA is configured

	DOCOMO
	Our understanding is same as MediaTek and Ericsson (Interpretation #2). DRX is per MAC entity but the function on monitoring DCI format 2_6 can be different between FR1 and FR2.

	Apple
	We have the same understanding as Samsung, MediaTek, Ericsson, Qualcomm and DOCOMO i.e. Interpretation #2. We agree that DRX is a per MAC entity but think that that DCI format 2_6 monitoring can differ between FR1 and FR2.

	Ericsson
	We support interpretation #2, i.e. FR1 bit is set to ‘yes’ if UE supports DCI 2-6 monitoring on primary cell in FR1 and FR2 bit is set to ‘yes’ if UE supports DCI 2-6 monitoring on primary cell in FR2. WUS is monitored on the primary cell and it controls start of ON duration timer in DRX and DRX itself is common to all aggregated cells. 

	Huawei, HiSilicon
	Our understanding is Interpretation #1. For FR1 and FR2, UE usually has different implementation including the RF part. Therefore, it is reasonable to enable the UE report that the WUS transmitted in Pcell in FR1 can be only configured when FR2 CA is not configured. UE can use the report of FR1 is ‘yes’ and FR2 is ‘no’ in this case. Interpretation#2 cannot define this UE capability.

Actually, Interpretation#1 can also cover the case when the UE reports the support of configuring WUS transmission in FR2. The UE can just report FR1 is /’no’ and FR2 is ‘yes’ in Interpretation#1 to report this UE capability.

	Intel
	We are supportive of interpretation #2


During the preparation phase it was agreed to discuss whether to add a new component “Support of extended value range for aperiodic CSI-RS triggering offset” to FG 19-2. 

	19-2
	Cross Slot Scheduling
	1) Dynamic indication of applicable minimum scheduling restriction by  DCI format 0_1 and 1_1

2) minimumSchedulingOffset K0 configuration for PDSCH and aperiodic CSI-RS triggering offset

3) minimumSchedulingOffset K2 configuration for PUSCH

4) Support of extended value range for aperiodic CSI-RS triggering offset


	
	Yes
	N/A
	Dynamic adaptation of the minimum value of K0min/K2min for cross-slot scheduling is not supported
	Per UE
	No
	No
	N/A
	Note: RAN1 agreed it should be possible to separately indicate support of this FG based on whether the UE is operated with or without shared spectrum access. It is left to RAN2 how to implement this while leaving the type as “per UE”
	Optional with capability signalling


Companies are invited to express their views on the proposal in the table below.

	Company
	Summary

	Ericsson [3]
	In RAN1#100-e, it was agreed in UE power savings discussion to extend the value range of Aperiodic CSI-RS triggering offset for better matching with cross-slot scheduling with minimum scheduling offset restrictions. 

Agreements: Aperiodic CSI-RS triggering offset value range is extended from {0, 1, 2, 3, 4, 16, 24} to {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24}

RRC spec has a new parameter (aperiodicTriggeringOffsetExt-r16) for indicating the extended value range, and the parameter is also reflected in current RAN1 spec (38.214-g20). For clarity, support of extended value range for A-CSI-triggering offset should be added in the component description. 

For FG 19-2, add a new component as follows: “Support of extended value range for aperiodic CSI-RS triggering offset.”


	Company
	Comments

	CATT
	The Aperiodic CSI-RS triggering offset value was agreed to extend during the discussion of cross-slot scheduling.   However, the agreement does not imply that the agreed A-CSI-RS triggering range is used for cross-slot scheduling.
We agree to add the additional statement “Support of extended value range for aperiodic CSI-RS triggering offset” in the “component”.  

	Samsung
	We support to add the new component.

	MediaTek
	We support Ericsson’s proposal.

	Qualcomm
	We support the proposal to add a new component.

	ZTE
	If the new component is added, the extended range of A-CSI-RS triggering offset used for cross-slot scheduling needs to be clarified, as a different aperiodic CSI-RS triggering offset  in a range of {0, 1, 2, 3, 4, 5, 6, …, 15, 16,17,18,….,23, 24,…,31} is agreed in MR-DC.

	DOCOMO
	We are fine to add the new component.

	Apple
	We support adding the new component.

	Ericsson
	The new component should be added. 
Regarding ZTE comment, we think the extended range for the triggering offset is already captured in 38.214, including for the three cases of SCS of triggering PDCCH  greater than, equal to, or smaller than SCS of the A-CSI-RS, and for the first case, the spec already supports full extended range of 0-31, based on MR-DC.

	Huawei, HiSilicon
	We are fine to add the new component.

	Intel
	We are fine to add the new component.


3 Conclusion

After further discussion on the RAN1 email reflector the following was agreed as part of this email discussion:
Agreement: Add the following descriptions in “Note” of FG 19-1
· FR1 bit set to 'yes' means support of DCI 2_6 monitoring on primary cell in FR1

· FR2 bit set to 'yes' means support of DCI 2_6 monitoring on primary cell in FR2

 
Agreement: Adopt the following changes highlighted in red
	19-2
	Cross Slot Scheduling
	1) Dynamic indication of applicable minimum scheduling restriction by  DCI format 0_1 and 1_1

2) minimumSchedulingOffset K0 configuration for PDSCH and aperiodic CSI-RS triggering offset

3) minimumSchedulingOffset K2 configuration for PUSCH

4) Support of extended value range for aperiodic CSI-RS triggering offset


	
	Yes
	N/A
	Dynamic adaptation of the minimum value of K0min/K2min for cross-slot scheduling is not supported
	Per UE
	No
	No
	N/A
	Note: RAN1 agreed it should be possible to separately indicate support of this FG based on whether the UE is operated with or without shared spectrum access. It is left to RAN2 how to implement this while leaving the type as “per UE”
	Optional with capability signalling
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