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Start of the change
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] and TS 36.300 [2].

DC
Intra-E-UTRA Dual Connectivity

EN-DC
E-UTRA-NR Dual Connectivity

MCG
Master Cell Group

MN
Master Node

MR-DC
Multi-Radio Dual Connectivity

NE-DC
NR-E-UTRA Dual Connectivity

NGEN-DC
NG-RAN E-UTRA-NR Dual Connectivity

NR-DC
NR-NR Dual Connectivity

SCG
Secondary Cell Group

SMTC
SS/PBCH block Measurement Timing Configuration

SN
Secondary Node
DCP
DCI with CRC scrambled by PS-RNTI
Next change
6.1
MAC Sublayer

In MR-DC, the UE is configured with two MAC entities: one MAC entity for the MCG and one MAC entity for the SCG. The serving cells of the MCG other than the PCell can only be activated/deactivated by the MAC Control Element received on MCG, and the serving cells of the SCG other than PSCell can only be activated/ deactivated by the MAC Control Element received on SCG. The MAC entity applies the bitmap for the associated cells of either MCG or SCG. PSCell in SCG is always activated like the PCell (i.e. deactivation timer is not applied to PSCell). With the exception of PUCCH SCell, one deactivation timer is configured per SCell by RRC.

In MR-DC, semi-persistent scheduling (SPS) resources can be configured on both PCell and PSCell.

In MR-DC, both contention based random access (CBRA) and contention free random access (CFRA) procedure are supported on PSCell as on PCell.

In MR-DC, the BSR configuration, triggering and reporting are independently performed per cell group. For split bearers, the PDCP data is considered in BSR in the cell group(s) configured by RRC.

In MR-DC, separate DRX configurations are provided for MCG and SCG.

In MR-DC, for power saving purpose, the UE can be configured with DCP to be monitored on the PCell, if the MN is a gNB (i.e. for NE-DC and NR-DC) and/or with DCP to be monitored on the PSCell, if the SN is a gNB (i.e. for EN-DC, NGEN-DC and NR-DC).

7.x
UE assistance information
In MR-DC with NR SN, the UE can be configured to report SCG specific UE assistance information if it prefers an adjustment on the connected mode DRX parameters, the maximum aggregated bandwidth , the maximum number of secondary component carriers, the maximum number of MIMO layers, and/or the minimum scheduling offset for cross-slot scheduling cycle length for power saving. In these cases, it is up to the network whether to accommodate the request. UE transmits SCG specific UE assistance information for power saving in a transparent container to the MN. UE can indicate a preference for NR SCG release by indicating zero number of carriers or zero aggregated maximum bandwidth in both FR1 and FR2
Editor’s note: the above is not yet implemented but with consensus, it will be revisited after we finally conclude this.
1 Annex 1 (RAN2 agreements on UE power saving WI)
RAN2#107 agreements:
	Feature
	Agreements

	PDCCH-based power saving signals/channel
	· The PDCCH-WUS triggers a MAC entity to “wake up” to monitor PDCCH at reception of the PDCCH-based power saving signal/channel for the next occurrence of the drx-onDurationTimer. 

· The PDCCH-WUS is considered jointly with DRX i.e. it is only configured when DRX is configured.

· The PDCCH-WUS is monitored at occasions located at a configured offset before the start of the drx-onDurationTimer. The offset is part of physical layer design.

· On a PDCCH-WUS occasion that a UE is monitoring, if the UE is indicated to wake-up to monitor the PDCCH during the next occurrence of the drx-onDurationTimer, the UE starts the drx-onDurationTimer at its next occasion. Otherwise it does not.

· From RAN2 point of view the UE does not monitor WUS during active time.

· If UE is in DRX Active Time during a PDCCH-WUS occasion, it starts the drx-onDurationTimer at its next occasion as in legacy.

· The WUS is configured on the PCell with CA and SpCell with DC (i.e. PCell on MCG and PSCell on SCG) 

· RLM and RRM measurements are not impacted by WUS design (i.e. the UE continues to measure the required reference signals as per RRM requirements)

	Efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE

	· UE indicates the preferred state using RRC signalling.   The information is provided using UE assistance.  The network uses legacy release to transition the UE. It is up to the network whether and which state the UE should transition to.  UE autonomous release is not supported.

· The network can control the rate in which the UE transmits the release request.  At least a prohibit timer is introduced.

	MIMO layer adaptation


	· Maximum number of MIMO layers can be configured at least per DL BWP including initial/default and others.  

· If maximum number of MIMO layers is configured for a BWP, the UE uses this value and ignores the cell-specific value provided in the PDSCH-ServingCellConfig IE, when operating in the BWP.
· If maximum number of MIMO layers is not configured for a BWP, the UE uses the cell-specific value provided in the PDSCH-ServingCellConfig IE, when operating in the BWP.

	UE assistance information


	· UE assistance reporting follows Rel-15 UE assistance information procedure as a baseline.  The network can configure the UE to be able to report C-DRX UE assistance.  The UE reports only the configured UE assistance information that triggered the report. 

· C-DRX configuration will be provided in UE assistance.   Include the following DRX configuration parameters in UE assistance: long DRX cycle, short DRX cycle, DRX inactivity timer, short DRX cycle timer. FFS DRX on duration and DRX start offset 

· BWP and SCells UE assistance there is not enough consensus.  
· LTE PPI is excluded from UE assistance

	RRM measurement relaxation
	· Measurement relaxation criteria can consider both low mobility and UE location in the cell (e.g. whether the UE is in cell-edge).    

· UE may activate relaxed measurement criteria if at least any of the following conditions are met:   

· Serving Cell measurement does not change more than a relative threshold during a time period

· LTE relaxed monitoring criteria in 36.304 is considered as a baseline.  Additional enhancements to address aspects that are specific to NR can be considered. 

· UE is not a cell edge, meaning that serving cell/beam RSRP/RSRQ/SINR is above a threshold

· FFS: Whether neighbour cell RSRP should also be considered.


RAN2#107bis agreements:
	Feature
	· Agreements

	PDCCH-based power saving signals/channel
	· From RAN2 perspective, it is desirable to support WUS for both short and long DRX and it can be configurable by the network. However, RAN2 will follow the final RAN1 decision.

· Ask RAN1 if there are technical feasibility concerns to support WUS for short DRX

· Ask RAN1, what is the assumption regarding whether the UE considers also PDCCH-WUS during WUS occasion(s) to determine when/whether to report P/SP SRS and CSI (i.e. CSI/SRS are performed only during active time).  

· wait for RAN1 to progress misdetection issues

	Efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE

	· UE assistance information for release request is network configurable.  

· Preferred state is optionally included in Release Request in UE assistance information

· Triggering condition of Release Request in the UE assistance is up to UE implementation and we will specify what we expect from the UE.  

· Specify that UE may signal via UE assistance that it prefers to be released when the UE may expect not to send or receive more data on near future (like NB-IoT).  

· Introduce a RRC prohibit timer for the release request.   

· A prohibit timer value = 0 can be configured for UE assistance information for release indication.  

· A prohibit timer with value infinity can be configured and large values don’t have to be introduced.  FFS on the additional values and try to keep the values shorter

	MIMO layer adaptation


	· No agreements

	UE assistance information


	· UE assistance of C-DRX configuration will not include UE’s preference for “DRX on duration” and “DRX start offset”.

· FFS how UE provides “UE’s preferred C-DRX configuration” information: option (1) UE provides its preference based on any value of the corresponding parameter range, or option (2) UE provides its preference based on pre-defined values or set of configurations that were previously conveyed to the UE by the network

· Prohibit timer will be used as the general framework for UE assistance information and configured per UE assistance type. 

· FFS UEAssistanceInformation message can be sent without including “UE’s preferred C-DRX configuration” (i.e. if the UE doesn’t have a preference anymore)

· The network should be able to distinguish from the received message whether it is for overheating or power saving purpose.

· The maximum aggregated bandwidth DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving.

· The total number of DL/UL SCells from Rel-15 overheatingAssistance I.E is re-used for power saving

· The maximum number of MIMO layers DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving.

· Introduce a new I.E. in UEAssistanceInformation message including the above selected fields from overheatingAssistance I.E.

· The new type of UE assistance information in support of power saving has its own prohibit timer

· RAN2 confirms that the UE power saving in NR network in MR-DC scenarios are within the scope of the WID.

· The solution on how to transfer UE assistance information to NR SN should be discussed together with other UE assistance information (e.g. overheating) in main session. 

	RRM measurement relaxation
	· Network can configure the triggering criteria independently (i.e. either cell-edge or low mobility or both) 

· Cell-edge criteria will not consider neighbour cell measurements 


RAN2#108:

	Feature
	· Agreements

	PDCCH-based power saving signals/channel
	· PDCCH-WUS does not impact bwp-InactivityTimers, data inactivity timer and SCell inactivity timers

· From RAN2 perspective, PDCCH-WUS indication regarding start/not start of the drx-OnDurationTimer on its next occurrence irrespective of BWP switch procedure (if WUS is configured in the new BWP otherwise the UE follows legacy) .

· UE behavior when PDCCH-WUS occurs during BWP switch is the same as when PDCCH-WUS occurs during Active Time (i.e. onDurationtimer is started).

	UE assistance information


	· For cDRX assistance information, the UE can signal any value within the current value range

· The UE assistance information for cDRX, state transition, SCell, and aggregated BW, and max MIMO layer can be independently configured (i.e. including prohibit timers).  

· The UE can provide assistance information when configured to report UE assistance

· Explicit signalling for ‘no preference’ is not supported for any of the power saving parameters (cDRX, number of SCells, aggregated BW or number of MIMO layers)

· The UE can report the following:

· UE can report release only (i.e. no state preference)

· Indicate explicit state preference   

· The UE wants to remain in connected mode 

· SCell and Aggregated BW can refer to any value within the UE capability for the purpose of power saving [CBF]

	RRM measurement relaxation
	· 1
Measurement relaxation criteria is evaluated using cell quality only, and we do not define beam-specific conditions for RRM measurement relaxation.

· 2
For not-at-cell-edge scenario, the thresholds can be based on RSRP and/or RSRQ and is configurable by the network. For low-mobility scenario, the thresholds of the delta are only in relation to RSRP.

· 3
Whether higher priority frequencies can be relaxed is up to network configuration.  FFS on how the configuration is done. 

· 4
Network configures RRM measurement relaxation via broadcast only; dedicated control is not supported

· 5
For modifications of low-mobility scenario, TSearchDeltaP less than 5 minutes is configurable in NR.


RAN2#109e:

	Feature
	· Agreements

	PDCCH-based power saving signals/channel
	· RAN2 to confirm the MAC-PHY modelling in the MAC running CR for DCP

· Send LS to RAN1 to inform the RAN2 understanding 

· RAN2 does not expect to discuss partial overlapping for DCP monitoring and will following RAN1 CR on this issue

· No special handling for DCP monitoring in case DCP is overlapped with HARQ-RTT-timer, i.e. DCP needs to be monitored

· ps-TransmitPeriodicCSI-r16 and ps-TransmitPeriodicL1-RSRP-r16 can be configured independently

· FFS ps-TransmitPeriodicCSI-r16 covers periodic CSI reporting apart from L1-RSRP related CSI (i.e. cri-RSRP and ssb-Index-RSRP)  - ask RAN1 what the intention in the LS R2-2001617
FFS]: DCP is not monitored in case DCP is overlapped with RAR window. onDuration timer for the next DRX cycle is started (i.e. apply existing monitoring rules).
[FFS]: Confirm that short DRX cycle is not supported for DCP. Remove corresponding Editor’s Note in MAC running

	UE assistance information


	· The UE assistance IE to transition out of connected mode is named ‘releasePreference’

· The UE assistance configuration for power savings is released during the RRC resume procedure. 

· A UE can report a preference of 0MHz aggregated bandwidth for power savings.   FFS how to deal with it for EN-DC

· The reported long DRX-cycle preference is a multiple of the reported short DRX-cycle preference

· The search space for DCP can be configured independent of search spaces for Rel-15 DCIs

· The search space for DCP can be configured such that it is also used to monitor other Rel-15 DCIs.  FFS the details of ASN.1 

· The prohibit timer for UE assistance on DRX, aggregated bandwidth, number of cell, number of MIMO layers, releasePreference and minimum scheduling offset for power savings can be configured up to 30s.   

· All fields in the DRX-Preference IE in the UE assistance information message are optional fields.  FFS what it means when the UE omits the value and what it means

· All fields in the MinSchedulingOffsetPreference IE in the UE assistance information message are optional fields.

· FFS what it means when the UE omits the values and what it means 

· If a UE wants to cancel an earlier indicated preference to leave connected mode, the UE can transmit a release preference IE with a connected mode state preference, when not prevented by a prohibit timer

· 11.  A UE can report a preference of one layer as the minimum number of preferred DL MIMO layers for the downlink.

· 12. The reported values of UE assistance on reduced bandwidth, cells and MIMO layers for power savings can range up to at least the corresponding value in the current active configuration.  FFS if it can be up to UE capability

· 13.
A UE can report a preferred aggregated bandwidth for a frequency range on the configured serving cell.  FFS if it is allowed even if it is not configured with serving cells on that frequency range

· 14.
FFS The releasePreference IE optionally contains a releaseIndication field (connected or out of connected) and a preferredRRC-State field (idle or inactive) 

	RRM measurement relaxation
	· The network broadcasts corresponding parameters of relaxation triggering criteria to enable RRM measurement relaxation feature. 

· When network configures the parameters of both low mobility and not-at-cell-edge criteria. UE can perform measurement relaxation according one of the following options, which is indicated by the network: 

· -
Option a: UE uses both low mobility criterion and not-at-cell-edge criteria, i.e. UE can perform relaxation only when both criteria are fulfilled. And detailed relaxation behaviour is up to RAN4 discussion and decision;

· -
Option b: UE uses either low mobility criterion or not-at cell-edge criterion, i.e. UE can perform relaxation when either low mobility or not-at-cell-edge criterion is fulfilled. And detailed relaxation behaviours are same as case that network only configures low mobility or not-at-cell-edge criterion;

· The values of parameter SSearchDeltaP are 3, 6, 9, 12, 15 dB.

· The infinity value for parameter SSearchDeltaP is not needed.

· When network configures both RSRP and RSRQ thresholds for not-at-cell-edge criterion, UE can perform relaxation only when both RSRP and RSRQ based criteria are met.  

· Srxlev/Squal (Cell selection RX level value (dB)) is used to compare with threshold SsearchThresholdP/ SsearchThresholdQ. The corresponding text has been updated in running 38.304 CR.

· The threshold SsearchThresholdP/ SsearchThresholdQ reuse the value range of ReselectionThreshold/ReselectionThresholdQ or RSRP-Range/RSRQ-Range

· An LS is sent to RAN4 on RAN2 conclusions for the RRM measurement relaxation and ask RAN4 to discuss the measurement relaxation approach(es).

· The parameter SrxlevRef  is set according to the LTE mechanism as captured in current running 38.304 CR for power saving

· FFS on RAN4 - if and what parameters we need (e.g. time interval for measurement relaxation since last measurement for cell reselection and the value range for the time interval) 
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