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1	Introduction
RAN2#116bis agreed e.g. the following.
4: Discuss at next meeting detailed proposals (with TP) for handing of primaryPath, of ul-SplitThreshold and of PDCP duplication across MCG and SCG for SRB and DRB, upon SCG deactivation. 
…
1: As baseline, when the SCG is deactivated and there are UL data for one or more SCG bearer, the UE sends an MN RRC message to indicate that there are UL data for one or more SCG bearer.
2: The MN RRC message includes no information besides "there are UL data for one or more SCG bearer".
3: The MN RRC message is only triggered by UL data on SCG bearers, not on split bearers.

This contribution discusses these issues further.
2	Discussion
The above-cited new agreements about UL data for SCG bearers were not minuted as specific to DRBs, so they should apply also to SRB3. While the stage-2 CR [1] records the agreement as minuted, the RRC CRs in [2-3] implement the agreement as applying to DRBs only.
Proposal:	RAN2 confirm that the agreed MN RRC message to indicate that there are UL data for one or more SCG bearer also applies to SRB3, and correct the current RRC CRs accordingly.
On split bearers, the UE PDCP entity submits UL PDUs only to the configured primaryPath (MCG or SCG) of the bearer if PDCP duplication does not apply to the bearer (i.e. for SRB it is not configured and, for DRB, not {configured and activated}) and the amount of UL data available is less than the configured ul-DataSplitThreshold. When the threshold is exceeded (and duplication does not apply), a given PDU is submitted to either MCG or SCG. If PDCP duplication does apply, the PDU is submitted to both MCG and SCG.
When SCG is deactivated by an RRC reconfiguration, the same reconfiguration can configure primaryPath, ul-DataSplitThreshold, and pdcp-Duplication in a manner suitable for a deactivated SCG, meaning at least that primaryPath is set to MCG and pdcp-Duplication is deconfigured for split SRBs (and possibly split DRBs unless PDCP duplication has been deactivated before the reconfiguration). 
Proposal:		An RRC reconfiguration deactivating SCG configures primaryPath, ul-DataSplitThreshold, and pdcp-Duplication sensibly for split DRBs and SRBs.
Given the function of ul-DataSplitThreshold, its purpose is to make uplink bandwidth of both the MCG and SCG available to the split bearer when called for by the amount of available uplink data. For this purpose, when the threshold is exceeded, the network should be informed so that it can activate the SCG. Considering a possible distributed gNB architecture, it is the CU-CP (of either MN or SN) that needs to be informed.
Observation:		The purpose of ul-DataSplitThreshold is to make uplink bandwidth of both the MCG and SCG available to a split bearer when called for by the amount of available uplink data.
Proposal:		While SCG is deactivated, when more than ul-DataSplitThreshold of uplink data becomes available on a split bearer, a CU-CP (function of the UE’s MN or SN) is informed.
We see two possible ways to achieve this:
1. The MN RRC message agreed to inform about UL data on SCG bearer can also inform about split bearers;
· This was ruled out in RAN2#116bis.
2. The MN DU is configured (by the MN CU-CP) to inform the CU when, for a given logical-channel group, BSR from the UE indicates more than a threshold amount of data.
We see several shortcomings with the latter option:
· It comes with RAN3 impact at this stage of the work item;
· Beside the obvious F1AP impact, also X2AP/XnAP impact is expected because in the general case, currently the MN does not know about ul-DataSplitThreshold configured for SN-terminated split bearers;
· BSR has the granularity of logical-channel groups instead of bearers, so in the general case, a bearer-specific buffer status cannot be ensured.
For this reason, we think it is better to revert the previous RAN2 decision.
Proposal:		The MN RRC message previously agreed to inform about UL data on SCG bearers can also inform about exceeding ul-DataSplitThreshold on split bearers (i.e. revert RAN2#116bis agreement).
Looking at the current running CRs, while the necessary additions to the UE Assistance Information RRC procedure are implemented, there seems to be no counterpart text in any U-plane protocol about indicating RRC to initiate this procedure.
Observation:	The current running CRs are missing an indication of new UL data from a U-plane protocol to RRC to trigger UE Assistance Information.
The best protocol to do this seems to be PDCP because RLC/MAC are not aware of split bearers, and SCG RLC/MAC of a split bearer may not even become aware of the UL data before the SCG has been activated.
	Proposal:			Introduce in the PDCP specification indication to RRC of new UL data to a deactivated SCG.
Text proposals on top of the running stage-2, PDCP, and RRC CRs (after RAN2#116bis-e) are given in Annex A-D.
4	Conclusion
Proposal 1:	RAN2 confirm that the agreed MN RRC message to indicate that there are UL data for one or more SCG bearer also applies to SRB3, and correct the current RRC CRs accordingly.
Proposal 2:		An RRC reconfiguration deactivating SCG configures primaryPath, ul-DataSplitThreshold, and pdcp-Duplication sensibly for split DRBs and SRBs.
Observation 1:		The purpose of ul-DataSplitThreshold is to make uplink bandwidth of both the MCG and SCG available to a split bearer when called for by the amount of available uplink data.
Proposal 3:		While SCG is deactivated, when more than ul-DataSplitThreshold of uplink data becomes available on a split bearer, a CU-CP (function of the UE’s MN or SN) is informed.
Proposal 4:		The MN RRC message previously agreed to inform about UL data on SCG bearers can also inform about exceeding ul-DataSplitThreshold on split bearers (i.e. revert RAN2#116bis agreement).
Observation 2:	The current running CRs are missing an indication of new UL data from a U-plane protocol to RRC to trigger UE Assistance Information.
	Proposal 5:			Introduce in the PDCP specification indication to RRC of new UL data to a deactivated SCG.
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7.x	Activation and Deactivation of SCG
To enable reasonable UE battery consumption while having fast usage of SCG when MR-DC is configured, an activation/deactivation mechanism of SCG is supported. While the SCG is deactivated, there is no transmission via SCG RLC bearers. Only the NR SCG can be deactivated, and all SCG SCell(s) are in deactivated state while the SCG is deactivated. 
Note: 	Upon SCG (de)activation, it is up to the network to ensure there is no pending SDUs or PDUs in SCG RLC entity (e.g. instructs the UE to perform PDCP recovery and RLC re-establishement/release, if needed).
While the SCG is deactivated, the UE will not transmit PUSCH, SRS and CSI report on SCG, and the UE is not required to monitor PDCCH on SCG. If configured by the network, the UE performs radio link monitor and beam failure detection while SCG is deactivated. In case of SCG activation without performing random access, the network can indicate TCI states to UE for PDCCH/PDSCH reception on PSCell, if not provided, the UE uses the previously activated TCI states.  	Comment by ZTE-RAN2#116bis-e: This is to capture the following agreement:
7. CSI-RS reporting in the deactivated PSCell or for the deactivated PSCell is NOT supported.

The MN can configure the SCG as activated or deactivated upon PSCell addition, PSCell change, RRC Resume or handover. In case the SCG is configured as deactivated, the UE does not perform random access towards the PSCell. The network can trigger SCG RRC reconfiguration (e.g. PSCell change, configuration update) when deactivating the SCG and while the SCG is in deactivated state. 
SCG activation can be requested by the MN, by the SN and by the UE. SCG deactivation can be requested by the MN and by the SN. For UL data arrival on SCG bearer(s) or split DRB(s) while the SCG is deactivated, the UE indicates to the MN that it has UL data to transmit over SCG bearer. During handover procedure, the target MN indicates the SCG state in the RRC reconfiguration message sent to the UE by the source MN.	Comment by ZTE-RAN2#116bis-e: The sentence can already capture the following agreements, so no further update:
As baseline, when the SCG is deactivated and there are UL data for one or more SCG bearer, the UE sends an MN RRC message to indicate that there are UL data for one or more SCG bearer.
2: 	The MN RRC message includes no information besides "there are UL data for one or more SCG bearer".
3:	 The MN RRC message is only triggered by UL data on SCG bearers, not on split bearers. 

Network can configure whether the UE is allowed to indicate a preference for SCG deactivation to the MN.
Annex B: Text proposal to TS 38.331
[bookmark: _Toc60776965][bookmark: _Toc90650837]5.7.4	UE Assistance Information
[bookmark: _Toc60776966][bookmark: _Toc90650838]5.7.4.1	General


Figure 5.7.4.1-1: UE Assistance Information
The purpose of this procedure is for the UE to inform the network of:
-	its delay budget report carrying desired increment/decrement in the connected mode DRX cycle length, or;
-	its overheating assistance information, or;
-	its IDC assistance information, or;
-	its preference on DRX parameters for power saving, or;
-	its preference on the maximum aggregated bandwidth for power saving, or;
-	its preference on the maximum number of secondary component carriers for power saving, or;
-	its preference on the maximum number of MIMO layers for power saving, or;
-	its preference on the minimum scheduling offset for cross-slot scheduling for power saving, or;
-	its preference on the RRC state, or;
-	configured grant assistance information for NR sidelink communication, or;
-	its preference in being provisioned with reference time information, or
-	its need to transmit uplink data over an SCG RLC bearer associated with a radio bearer while the SCG is deactivated in NR-DC.
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A UE capable of providing delay budget report in RRC_CONNECTED may initiate the procedure in several cases, including upon being configured to provide delay budget report and upon change of delay budget preference.
A UE capable of providing overheating assistance information in RRC_CONNECTED may initiate the procedure if it was configured to do so, upon detecting internal overheating, or upon detecting that it is no longer experiencing an overheating condition.
A UE capable of providing IDC assistance information in RRC_CONNECTED may initiate the procedure if it was configured to do so, upon detecting IDC problem if the UE did not transmit an IDC assistance information since it was configured to provide IDC indications, or upon change of IDC problem information.
A UE capable of providing its preference on DRX parameters of a cell group for power saving in RRC_CONNECTED may initiate the procedure in several cases, if it was configured to do so, including upon having a preference on DRX parameters and upon change of its preference on DRX parameters.
A UE capable of providing its preference on the maximum aggregated bandwidth of a cell group for power saving in RRC_CONNECTED may initiate the procedure in several cases, if it was configured to do so, including upon having a maximum aggregated bandwidth preference and upon change of its maximum aggregated bandwidth preference.
A UE capable of providing its preference on the maximum number of secondary component carriers of a cell group for power saving in RRC_CONNECTED may initiate the procedure in several cases, if it was configured to do so, including upon having a maximum number of secondary component carriers preference and upon change of its maximum number of secondary component carriers preference.
A UE capable of providing its preference on the maximum number of MIMO layers of a cell group for power saving in RRC_CONNECTED may initiate the procedure in several cases, if it was configured to do so, including upon having a maximum number of MIMO layers preference and upon change of its maximum number of MIMO layers preference.
A UE capable of providing its preference on the minimum scheduling offset for cross-slot scheduling of a cell group for power saving in RRC_CONNECTED may initiate the procedure in several cases, if it was configured to do so, including upon having a minimum scheduling offset preference and upon change of its minimum scheduling offset preference.
A UE capable of providing assistance information to transition out of RRC_CONNECTED state may initiate the procedure if it was configured to do so, upon determining that it prefers to transition out of RRC_CONNECTED state, or upon change of its preferred RRC state.
A UE capable of providing configured grant assistance information for NR sidelink communication in RRC_CONNECTED may initiate the procedure in several cases, including upon being configured to provide traffic pattern information and upon change of traffic patterns.
A UE capable of providing an indication of its preference in being provisioned with reference time information may initiate the procedure upon being configured to provide this indication, or if it was configured to provide this indication and upon change of its preference.
Upon initiating the procedure, the UE shall:
1>	if configured to provide delay budget report:
2>	if the UE did not transmit a UEAssistanceInformation message with delayBudgetReport since it was configured to provide delay budget report; or
2>	if the current delay budget is different from the one indicated in the last transmission of the UEAssistanceInformation message including delayBudgetReport and timer T342 is not running:
3>	start or restart timer T342 with the timer value set to the delayBudgetReportingProhibitTimer;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide a delay budget report;
1>	if configured to provide overheating assistance information:
2>	if the overheating condition has been detected and T345 is not running; or
2>	if the current overheating assistance information is different from the one indicated in the last transmission of the UEAssistanceInformation message including overheatingAssistance and timer T345 is not running:
3>	start timer T345 with the timer value set to the overheatingIndicationProhibitTimer;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide overheating assistance information;
1>	if configured to provide IDC assistance information:
2>	if the UE did not transmit a UEAssistanceInformation message with idc-Assistance since it was configured to provide IDC assistance information:
3>	if on one or more frequencies included in candidateServingFreqListNR, the UE is experiencing IDC problems that it cannot solve by itself; or
3>	if on one or more supported UL CA combination comprising of carrier frequencies included in candidateServingFreqListNR, the UE is experiencing IDC problems that it cannot solve by itself:
4>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide IDC assistance information;
2>	else if the current IDC assistance information is different from the one indicated in the last transmission of the UEAssistanceInformation message:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide IDC assistance information;
NOTE 1:	The term "IDC problems" refers to interference issues applicable across several subframes/slots where not necessarily all the subframes/slots are affected.
NOTE 2:	For the frequencies on which a serving cell or serving cells is configured that is activated, IDC problems consist of interference issues that the UE cannot solve by itself, during either active data exchange or upcoming data activity which is expected in up to a few hundred milliseconds.
For frequencies on which a SCell or SCells is configured that is deactivated, reporting IDC problems indicates an anticipation that the activation of the SCell or SCells would result in interference issues that the UE would not be able to solve by itself.
For a non-serving frequency, reporting IDC problems indicates an anticipation that if the non-serving frequency or frequencies became a serving frequency or serving frequencies then this would result in interference issues that the UE would not be able to solve by itself.
1>	if configured to provide its preference on DRX parameters of a cell group for power saving:
2>	if the UE has a preference on DRX parameters of the cell group and the UE did not transmit a UEAssistanceInformation message with drx-Preference for the cell group since it was configured to provide its preference on DRX parameters of the cell group for power saving; or
2>	if the current drx-Preference information for the cell group is different from the one indicated in the last transmission of the UEAssistanceInformation message including drx-Preference for the cell group and timer T346a associated with the cell group is not running:
3>	start the timer T346a with the timer value set to the drx-PreferenceProhibitTimer of the cell group;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the current drx-Preference;
1>	if configured to provide its preference on the maximum aggregated bandwidth of a cell group for power saving:
2>	if the UE has a preference on the maximum aggregated bandwidth of the cell group and the UE did not transmit a UEAssistanceInformation message with maxBW-Preference for the cell group since it was configured to provide its preference on the maximum aggregated bandwidth of the cell group for power saving; or
2>	if the current maxBW-Preference information for the cell group is different from the one indicated in the last transmission of the UEAssistanceInformation message including maxBW-Preference for the cell group and timer T346b associated with the cell group is not running:
3>	start the timer T346b with the timer value set to the maxBW-PreferenceProhibitTimer of the cell group;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the current maxBW-Preference;
1>	if configured to provide its preference on the maximum number of secondary component carriers of a cell group for power saving:
2>	if the UE has a preference on the maximum number of secondary component carriers of the cell group and the UE did not transmit a UEAssistanceInformation message with maxCC-Preference for the cell group since it was configured to provide its preference on the maximum number of secondary component carriers of the cell group for power saving; or
2>	if the current maxCC-Preference information for the cell group is different from the one indicated in the last transmission of the UEAssistanceInformation message including maxCC-Preference for the cell group and timer T346c associated with the cell group is not running:
3>	start the timer T346c with the timer value set to the maxCC-PreferenceProhibitTimer of the cell group;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the current maxCC-Preference;
1>	if configured to provide its preference on the maximum number of MIMO layers of a cell group for power saving:
2>	if the UE has a preference on the maximum number of MIMO layers of the cell group and the UE did not transmit a UEAssistanceInformation message with maxMIMO-LayerPreference for the cell group since it was configured to provide its preference on the maximum number of MIMO layers of the cell group for power saving; or
2>	if the current maxMIMO-LayerPreference information for the cell group is different from the one indicated in the last transmission of the UEAssistanceInformation message including maxMIMO-LayerPreference for the cell group and timer T346d associated with the cell group is not running:
3>	start the timer T346d with the timer value set to the maxMIMO-LayerPreferenceProhibitTimer of the cell group;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the current maxMIMO-LayerPreference;
1>	if configured to provide its preference on the minimum scheduling offset for cross-slot scheduling of a cell group for power saving:
2>	if the UE has a preference on the minimum scheduling offset for cross-slot scheduling of the cell group and the UE did not transmit a UEAssistanceInformation message with minSchedulingOffsetPreference for the cell group since it was configured to provide its preference on the minimum scheduling offset for cross-slot scheduling of the cell group for power saving; or
2>	if the current minSchedulingOffsetPreference information for the cell group is different from the one indicated in the last transmission of the UEAssistanceInformation message including minSchedulingOffsetPreference for the cell group and timer T346e associated with the cell group is not running:
3>	start the timer T346e with the timer value set to the minSchedulingOffsetPreferenceProhibitTimer of the cell group;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the current minSchedulingOffsetPreference;
1>	if configured to provide its release preference and timer T346f is not running:
2>	if the UE determines that it would prefer to transition out of RRC_CONNECTED state; or
2>	if the UE is configured with connectedReporting and the UE determines that it would prefer to revert an earlier indication to transition out of RRC_CONNECTED state:
3>	start timer T346f with the timer value set to the releasePreferenceProhibitTimer;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the release preference;
1>	if configured to provide configured grant assistance information for NR sidelink communication:
2>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide configured grant assistance information for NR sidelink communication;
1>	if configured to provide preference in being provisioned with reference time information:
2>	if the UE did not transmit a UEAssistanceInformation message with referenceTimeInfoPreference since it was configured to provide preference; or
2>	if the UE's preference changed from the last time UE initiated transmission of the UEAssistanceInformation message including referenceTimeInfoPreference:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide preference in being provisioned with reference time information;
1>	if the UE is in NR-DC, the SCG is deactivated and the UE has uplink data to send over an SCG RLC bearer associated with a radio bearer:
2>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to indicate that the UE has uplink data to send over an SCG RLC bearer associated with a radio bearer.
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The UE shall set the contents of the UEAssistanceInformation message as follows:
1>	if transmission of the UEAssistanceInformation message is initiated to provide a delay budget report according to 5.7.4.2 or 5.3.5.3;
2>	set delayBudgetReport to type1 according to a desired value;
1>	if transmission of the UEAssistanceInformation message is initiated to provide overheating assistance information according to 5.7.4.2 or 5.3.5.3;
2>	if the UE experiences internal overheating:
3>	if the UE prefers to temporarily reduce the number of maximum secondary component carriers:
4>	include reducedMaxCCs in the OverheatingAssistance IE;
4>	set reducedCCsDL to the number of maximum SCells the UE prefers to be temporarily configured in downlink;
4>	set reducedCCsUL to the number of maximum SCells the UE prefers to be temporarily configured in uplink;
3>	if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR1:
4>	include reducedMaxBW-FR1 in the OverheatingAssistance IE;
4>	set reducedBW-DL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all downlink carriers of FR1;
4>	set reducedBW-UL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all uplink carriers of FR1;
3>	if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR2:
4>	include reducedMaxBW-FR2 in the OverheatingAssistance IE;
4>	set reducedBW-DL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all downlink carriers of FR2;
4>	set reducedBW-UL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all uplink carriers of FR2;
3>	if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell operating on FR1:
4>	include reducedMaxMIMO-LayersFR1 in the OverheatingAssistance IE;
4>	set reducedMIMO-LayersFR1-DL to the number of maximum MIMO layers of each serving cell operating on FR1 the UE prefers to be temporarily configured in downlink;
4>	set reducedMIMO-LayersFR1-UL to the number of maximum MIMO layers of each serving cell operating on FR1 the UE prefers to be temporarily configured in uplink;
3>	if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell operating on FR2:
4>	include reducedMaxMIMO-LayersFR2 in the OverheatingAssistance IE;
4>	set reducedMIMO-LayersFR2-DL to the number of maximum MIMO layers of each serving cell operating on FR2 the UE prefers to be temporarily configured in downlink;
4>	set reducedMIMO-LayersFR2-UL to the number of maximum MIMO layers of each serving cell operating on FR2 the UE prefers to be temporarily configured in uplink;
2>	else (if the UE no longer experiences an overheating condition):
3>	do not include reducedMaxCCs, reducedMaxBW-FR1, reducedMaxBW-FR2, reducedMaxMIMO-LayersFR1 and reducedMaxMIMO-LayersFR2 in OverheatingAssistance IE;
1>	if transmission of the UEAssistanceInformation message is initiated to provide IDC assistance information according to 5.7.4.2 or 5.3.5.3:
2>	if there is at least one carrier frequency included in candidateServingFreqListNR, the UE is experiencing IDC problems that it cannot solve by itself:
3>	include the field affectedCarrierFreqList with an entry for each affected carrier frequency included in candidateServingFreqListNR;
3>	for each carrier frequency included in the field affectedCarrierFreqList, include interferenceDirection and set it accordingly;
2>	if there is at least one supported UL CA combination comprising of carrier frequencies included in candidateServingFreqListNR, the UE is experiencing IDC problems that it cannot solve by itself:
3>	include victimSystemType for each UL CA combination included in affectedCarrierFreqCombList;
3>	if the UE sets victimSystemType to wlan or bluetooth:
4>	include affectedCarrierFreqCombList with an entry for each supported UL CA combination comprising of carrier frequencies included in candidateServingFreqListNR, that is affected by IDC problems;
3>	else:
4>	optionally include affectedCarrierFreqCombList with an entry for each supported UL CA combination comprising of carrier frequencies included in candidateServingFreqListNR, that is affected by IDC problems;
NOTE 1:	When sending an UEAssistanceInformation message to inform the IDC problems, the UE includes all IDC assistance information (rather than providing e.g. the changed part(s) of the IDC assistance information).
NOTE 2:	Upon not anymore experiencing a particular IDC problem that the UE previously reported, the UE provides an IDC indication with the modified contents of the UEAssistanceInformation message (e.g. by not including the IDC assistance information in the idc-Assistance field).
1>	if transmission of the UEAssistanceInformation message is initiated to provide drx-Preference of a cell group for power saving according to 5.7.4.2 or 5.3.5.3:
2>	include drx-Preference in the UEAssistanceInformation message;
2>	if the UE has a preference on DRX parameters for the cell group:
3>	if the UE has a preference for the long DRX cycle:
4>	include preferredDRX-LongCycle in the DRX-Preference IE and set it to the preferred value;
3>	if the UE has a preference for the DRX inactivity timer:
4>	include preferredDRX-InactivityTimer in the DRX-Preference IE and set it to the preferred value;
3>	if the UE has a preference for the short DRX cycle:
4>	include preferredDRX-ShortCycle in the DRX-Preference IE and set it to the preferred value;
3>	if the UE has a preference for the short DRX timer:
4>	include preferredDRX-ShortCycleTimer in the DRX-Preference IE and set it to the preferred value;
2>	else (if the UE has no preference on DRX parameters for the cell group):
3>	do not include preferredDRX-LongCycle, preferredDRX-InactivityTimer, preferredDRX-ShortCycle and preferredDRX-ShortCycleTimer in the DRX-Preference IE;
1>	if transmission of the UEAssistanceInformation message is initiated to provide maxBW-Preference of a cell group for power saving according to 5.7.4.2 or 5.3.5.3:
2>	include maxBW-Preference in the UEAssistanceInformation message;
2>	if the UE has a preference on the maximum aggregated bandwidth for the cell group:
3>	if the UE prefers to reduce the maximum aggregated bandwidth of FR1:
4>	include reducedMaxBW-FR1 in the MaxBW-Preference IE;
4>	set reducedBW-DL to the maximum aggregated bandwidth the UE desires to have configured across all downlink carriers of FR1 in the cell group;
4>	set reducedBW-UL to the maximum aggregated bandwidth the UE desires to have configured across all uplink carriers of FR1 in the cell group;
3>	if the UE prefers to reduce the maximum aggregated bandwidth of FR2:
4>	include reducedMaxBW-FR2 in the MaxBW-Preference IE;
4>	set reducedBW-DL to the maximum aggregated bandwidth the UE desires to have configured across all downlink carriers of FR2 in the cell group;
4>	set reducedBW-UL to the maximum aggregated bandwidth the UE desires to have configured across all uplink carriers of FR2 in the cell group;
2>	else (if the UE has no preference on the maximum aggregated bandwidth for the cell group):
3>	do not include reducedMaxBW-FR1 and reducedMaxBW-FR2 in the MaxBW-Preference IE;
1>	if transmission of the UEAssistanceInformation message is initiated to provide maxCC-Preference of a cell group for power saving according to 5.7.4.2 or 5.3.5.3:
2>	include maxCC-Preference in the UEAssistanceInformation message;
2>	if the UE has a preference on the maximum number of secondary component carriers for the cell group:
3>	include reducedMaxCCs in the MaxCC-Preference IE;
3>	set reducedCCsDL to the number of maximum SCells the UE desires to have configured in downlink in the cell group;
3>	set reducedCCsUL to the number of maximum SCells the UE desires to have configured in uplink in the cell group;
2>	else (if the UE has no preference on the maximum number of secondary component carriers for the cell group):
3>	do not include reducedMaxCCs in the MaxCC-Preference IE;
NOTE 3:	The UE can implicitly indicate a preference for NR SCG release by reporting the maximum aggregated bandwidth preference for power saving of the cell group, if configured, as zero for both FR1 and FR2, and by reporting the maximum number of secondary component carriers for power saving of the cell group, if configured, as zero for both uplink and downlink.
1>	if transmission of the UEAssistanceInformation message is initiated to provide maxMIMO-LayerPreference of a cell group for power saving according to 5.7.4.2 or 5.3.5.3:
2>	include maxMIMO-LayerPreference in the UEAssistanceInformation message;
2>	if the UE has a preference on the maximum number of MIMO layers for the cell group:
3>	if the UE prefers to reduce the number of maximum MIMO layers of each serving cell operating on FR1:
4>	include reducedMaxMIMO-LayersFR1 in the MaxMIMO-LayerPreference IE;
4>	set reducedMIMO-LayersFR1-DL to the preferred maximum number of downlink MIMO layers of each BWP of each FR1 serving cell that the UE operates on in the cell group;
4>	set reducedMIMO-LayersFR1-UL to the preferred maximum number of uplink MIMO layers of each FR1 serving cell that the UE operates on in the cell group;
3>	if the UE prefers to reduce the number of maximum MIMO layers of each serving cell operating on FR2:
4>	include reducedMaxMIMO-LayersFR2 in the MaxMIMO-LayerPreference IE;
4>	set reducedMIMO-LayersFR2-DL to the preferred maximum number of downlink MIMO layers of each BWP of each FR2 serving cell that the UE operates on in the cell group;
4>	set reducedMIMO-LayersFR2-UL to the preferred maximum number of uplink MIMO layers of each FR2 serving cell that the UE operates on in the cell group;
2>	else (if the UE has no preference on the maximum number of MIMO layers for the cell group):
3>	do not include reducedMaxMIMO-LayersFR1 and reducedMaxMIMO-LayersFR2 in the MaxMIMO-LayerPreference IE;
1>	if transmission of the UEAssistanceInformation message is initiated to provide minSchedulingOffsetPreference of a cell group for power saving according to 5.7.4.2 or 5.3.5.3:
2>	include minSchedulingOffsetPreference in the UEAssistanceInformation message;
2>	if the UE has a preference on the minimum scheduling offset for cross-slot scheduling for the cell group:
3>	if the UE has a preference for the value of K0 (TS 38.214 [19], clause 5.1.2.1) for cross-slot scheduling with 15 kHz SCS:
4>	include preferredK0-SCS-15kHz in the MinSchedulingOffsetPreference IE and set it to the desired value of K0;
3>	if the UE has a preference for the value of K0 for cross-slot scheduling with 30 kHz SCS:
4>	include preferredK0-SCS-30kHz in the MinSchedulingOffsetPreference IE and set it to the desired value of K0;
3>	if the UE has a preference for the value of K0 for cross-slot scheduling with 60 kHz SCS:
4>	include preferredK0-SCS-60kHz in the MinSchedulingOffsetPreference IE and set it to the desired value of K0;
3>	if the UE has a preference for the value of K0 for cross-slot scheduling with 120 kHz SCS:
4>	include preferredK0-SCS-120kHz in the MinSchedulingOffsetPreference IE and set it to the desired value of K0;
3>	if the UE has a preference for the value of K2 (TS 38.214 [19], clause 6.1.2.1) for cross-slot scheduling with 15 kHz SCS:
4>	include preferredK2-SCS-15kHz in the MinSchedulingOffsetPreference IE and set it to the desired value of K2;
3>	if the UE has a preference for the value of K2 for cross-slot scheduling with 30 kHz SCS:
4>	include preferredK2-SCS-30kHz in the MinSchedulingOffsetPreference IE and set it to the desired value of K2;
3>	if the UE has a preference for the value of K2 for cross-slot scheduling with 60 kHz SCS:
4>	include preferredK2-SCS-60kHz in the MinSchedulingOffsetPreference IE and set it to the desired value of K2;
3>	if the UE has a preference for the value of K2 for cross-slot scheduling with 120 kHz SCS:
4>	include preferredK2-SCS-120kHz in the MinSchedulingOffsetPreference IE and set it to the desired value of K2;
2>	else (if the UE has no preference on the minimum scheduling offset for cross-slot scheduling for the cell group):
3>	do not include preferredK0 and preferredK2 in the MinSchedulingOffsetPreference IE;
1>	if transmission of the UEAssistanceInformation message is initiated to provide a release preference according to 5.7.4.2 or 5.3.5.3:
2>	include releasePreference in the UEAssistanceInformation message;
2>	set preferredRRC-State to the desired RRC state on transmission of the UEAssistanceInformation message;
1>	if transmission of the UEAssistanceInformation message is initiated to provide an indication of preference in being provisioned with reference time information according to 5.7.4.2 or 5.3.5.3:
2>	if the UE has a preference in being provisioned with reference time information:
3>	set referenceTimeInfoPreference to true;
2>	else:
3>	set referenceTimeInfoPreference to false;
1>	if the UE is in NR-DC, the SCG is deactivated and the UE has uplink data to send over an SCG RLC bearer associated with a radio bearer:
2>	include uplinkData in the UEAssistanceInformation message.

The UE shall set the contents of the UEAssistanceInformation message for configured grant assistance information for NR sidelink communication:
1>	if configured to provide configured grant assistance information for NR sidelink communication:
2>	include the sl-UE-AssistanceInformationNR;
NOTE 4:	It is up to UE implementation when and how to trigger configured grant assistance information for NR sidelink communication.
The UE shall:
1>	if the procedure was triggered to provide configured grant assistance information for NR sidelink communication by an NR RRCReconfiguration message that was embedded within an E-UTRA RRCConnectionReconfiguration:
2>	submit the UEAssistanceInformation to lower layers via SRB1, embedded in E-UTRA RRC message ULInformationTransferIRAT as specified in TS 36.331 [10], clause 5.6.28;
1>	else if the UE is in (NG)EN-DC:
2>	if SRB3 is configured:
3>	submit the UEAssistanceInformation message via SRB3 to lower layers for transmission;
2>	else:
3>	submit the UEAssistanceInformation message via the E-UTRA MCG embedded in E-UTRA RRC message ULInformationTransferMRDC as specified in TS 36.331 [10].
1>	else if the UE is in NR-DC:
2>	if the UE assistance configuration that triggered this UE assistance information is associated with the SCG:
3>	if SRB3 is configured:
4>	submit the UEAssistanceInformation message via SRB3 to lower layers for transmission;
3>	else:
4>	submit the UEAssistanceInformation message via the NR MCG embedded in NR RRC message ULInformationTransferMRDC as specified in 5.7.2a.3;
2>	else:
3>	submit the UEAssistanceInformation message via SRB1 to lower layers for transmission;
1>	else:
2>	submit the UEAssistanceInformation message to lower layers for transmission.
Annex C: Text proposal to TS 36.331
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Figure 5.6.10.1-1: UE Assistance Information
The purpose of this procedure is to inform E-UTRAN of the UE's power saving preference and SPS assistance information, maximum PDSCH/PUSCH bandwidth configuration preference, overheating assistance information, or the UE's delay budget report carrying desired increment/decrement in the Uu air interface delay or connected mode DRX cycle length and for BL UEs or UEs in CE of the RLM event ("early-out-of-sync" or "early-in-sync") and RLM information or that the UE with a deactivated NR SCG has uplink data to send on an SCG RLC bearer of a radio bearer using NR PDCP. Upon configuring the UE to provide power preference indications E-UTRAN may consider that the UE does not prefer a configuration primarily optimised for power saving until the UE explictly indicates otherwise.
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A UE capable of providing power preference indications in RRC_CONNECTED may initiate the procedure in several cases including upon being configured to provide power preference indications and upon change of power preference.
A UE capable of providing SPS assistance information in RRC_CONNECTED may initiate the procedure in several cases including upon being configured to provide SPS assistance information and upon change of SPS assistance information.
A UE capable of providing delay budget report in RRC_CONNECTED may initiate the procedure in several cases, including upon being configured to provide delay budget report and upon change of delay budget preference.
A UE capable of CE mode and providing maximum PDSCH/PUSCH bandwidth preference in RRC_CONNECTED may initiate the procedure upon being configured to provide maximum PDSCH/PUSCH bandwidth preference and/or upon change of maximum PDSCH/PUSCH bandwidth preference.
A UE capable of providing overheating assistance information in RRC_CONNECTED may initiate the procedure if it was configured to do so, upon detecting internal overheating, or upon detecting that it is no longer experiencing an overheating condition.
Upon initiating the procedure, the UE shall:
1>	if configured to provide power preference indications:
2>	if the UE did not transmit a UEAssistanceInformation message with powerPrefIndication since it was configured to provide power preference indications; or
2>	if the current power preference is different from the one indicated in the last transmission of the UEAssistanceInformation message and timer T340 is not running:
3>	start or restart timer T340 with the timer value set to the powerPrefIndicationTimer, if the UE does not prefer a configuration primarily optimised for power saving;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.6.10.3;
1>	if configured to provide maximum PDSCH/PUSCH bandwidth preference:
2>	if the UE did not transmit a UEAssistanceInformation message with bw-Preference since it was configured to provide maximum PDSCH/PUSCH bandwidth preference; or
2>	if the current maximum PDSCH/PUSCH bandwidth preference is different from the one indicated in the last transmission of the UEAssistanceInformation message and timer T341 is not running;
3>	start timer T341 with the timer value set to the bw-PreferenceIndicationTimer;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.6.10.3;
1>	if configured to provide SPS assistance information:
2>	if the UE did not transmit a UEAssistanceInformation message with sps-AssistanceInformation since it was configured to provide SPS assistance information; or
2>	if the current SPS assistance information is different from the one indicated in the last transmission of the UEAssistanceInformation message:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.6.10.3;
1>	if configured to report RLM events:
2>	if "early-out-of-sync" event has been detected (T314 has expired) and T343 is not running:
3>	start timer T343 with the timer value set to the rlmReportTimer:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.6.10.3;
2>	if "early-in-sync" event has been detected (T315 has expired) and T344 is not running:
3>	start timer T344 with the timer value set to the rlmReportTimer:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.6.10.3;
1>	if configured to provide delay budget report:
2>	if the UE did not transmit a UEAssistanceInformation message with delayBudgetReport since it was configured to provide delay budget report; or
2>	if the current delay budget is different from the one indicated in the last transmission of the UEAssistanceInformation message and timer T342 is not running:
3>	start or restart timer T342 with the timer value set to the delayBudgetReportingProhibitTimer;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.6.10.3;
1>	if configured to provide overheating assistance information:
2>	if the overheating condition has been detected and T345 is not running; or
2>	if the current overheating assistance information is different from the one indicated in the last transmission of the UEAssistanceInformation message and timer T345 is not running:
3>	start timer T345 with the timer value set to the overheatingIndicationProhibitTimer;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.6.10.3;
[bookmark: _Toc20487016][bookmark: _Toc29342308][bookmark: _Toc29343447][bookmark: _Toc36566699][bookmark: _Toc36810115][bookmark: _Toc36846479][bookmark: _Toc36939132][bookmark: _Toc37082112][bookmark: _Toc46480739][bookmark: _Toc46481973][bookmark: _Toc46483207]NOTE:	In case overheating assistance for NR SCG is released while the regular overheating assistance remains configured, a UE that included SCG overheating parameters in the last reported overheating assistance considers overheating assistance information to be different regardless whether or not its preferences for the regular overheating assistance changed.
[bookmark: _Toc90679004]1>	if the UE is configured with a deactivated NR SCG and there are uplink data to send on an SCG RLC bearer of a radio bearer:
2>	initiate transmission of the UEAssistanceInformation message in accordance with 5.6.10.3.
5.6.10.3	Actions related to transmission of UEAssistanceInformation message
The UE shall set the contents of the UEAssistanceInformation message for power preference indications:
1>	if configured to provide power preference indication and if the UE prefers a configuration primarily optimised for power saving:
2>	set powerPrefIndication to lowPowerConsumption;
1>	else if configured to provide power preference indication:
2>	set powerPrefIndication to normal;
The UE shall set the contents of the UEAssistanceInformation message for SPS assistance information:
1>	if configured to provide SPS assistance information:
2>	if there is any traffic for V2X sidelink communication which needs to report SPS assistance information:
3>	include trafficPatternInfoListSL in the UEAssistanceInformation message;
2>	if there is any traffic for uplink communication which needs to report SPS assistance information:
3>	include trafficPatternInfoListUL in the UEAssistanceInformation message;
The UE shall set the contents of the UEAssistanceInformation message for bandwidth preference indications:
1>	set bw-Preference to its preferred configuration;
The UE shall set the contents of the UEAssistanceInformation message for delay budget report:
1>	if configured to provide delay budget report:
2>	if the UE prefers an adjustment in the connected mode DRX cycle length:
3>	set delayBudgetReport to type1 according to a desired value;
2>	else if the UE prefers coverage enhancement configuration change:
3>	set delayBudgetReport to type2 according to a desired value;
The UE shall set the contents of the UEAssistanceInformation message for the RLM report:
1>	if configured to provide RLM report:
2>	if T314 has expired:
3>	set rlm-event to earlyOutOfSync;
2>	if T315 has expired:
3>	set rlm-event to earlyInSync;
3>	if configured to report rlmReportRep-MPDCCH:
4>	set excessRep-MPDCCH to the value indicated by lower layers;
The UE shall set the contents of the UEAssistanceInformation message for overheating assistance indication:
1>	if configured to provide overheating assistance indication:
2>	if the UE experiences internal overheating:
3>	if the UE prefers to temporarily reduce its DL category and UL category:
4>	include reducedUE-Category in the OverheatingAssistance IE;
4>	set reducedUE-CategoryDL to the number to which the UE prefers to temporarily reduce its DL category;
4>	set reducedUE-CategoryUL to the number to which the UE prefers to temporarily reduce its UL category;
3>	if the UE prefers to temporarily reduce the number of maximum secondary component carriers:
4>	include reducedMaxCCs in the OverheatingAssistance IE;
4>	set reducedCCsDL to the number of maximum SCells the UE prefers to be temporarily configured in downlink;
4>	set reducedCCsUL to the number of maximum SCells the UE prefers to be temporarily configured in uplink;
3>	if configured to provide overheating assistance indication for NR SCG:
4>	include overheatingAssistanceForSCG in the OverheatingAssistance IE;
4>	set overheatingAssistanceForSCG in accordance with clause 5.7.4.3a as specified in TS 38.331 [82];
2>	else (if the UE no longer experiences an overheating condition):
3>	do not include reducedUE-Category, reducedMaxCCs and overheatingAssistance-v1610 (if configured to provide overheating assistance indication for NR SCG) in OverheatingAssistance IE;
The UE shall set the contents of the UEAssistanceInformation message for uplink data over a deactivated NR SCG:
1>	if the UE is configured with a deactivated NR SCG and there are uplink data to send on an SCG RLC bearer of a radio bearer:
2>	include uplinkData in the UEAssistanceInformation message;
The UE shall:
1>	if the procedure was triggered to provide SPS assistance information and the related configuration was provided by an RRCConnectionReconfiguration message that was received embedded within an NR RRCReconfiguration message:
2>	submit the UEAssistanceInformation message via SRB1 embedded in NR RRC message ULInformationTransferIRAT as specified in TS 38.331 [82];
1>	else:
2>	submit the UEAssistanceInformation message to lower layers for transmission.
NOTE 1:	It is up to UE implementation when and how to trigger SPS assistance information.
NOTE 2:	It is up to UE implementation to set the content of trafficPatternInfoListSL and trafficPatternInfoListUL.
NOTE 3:	Traffic patterns for different Destination Layer 2 IDs are provided in different entries in trafficPatternInfoListSL.
NOTE 4:	Although not recommended, UE may start or restart the following timers whenever it sends the UEAssistanceInformation message (i.e. even if the message was not triggered for the concerned feature): T340, T341, T342, T343, T344 and T345.
Annex D: Text proposal to TS 38.323
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At reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall:
-	start the discardTimer associated with this PDCP SDU (if configured).
For a PDCP SDU received from upper layers, the transmitting PDCP entity shall:
-	associate the COUNT value corresponding to TX_NEXT to this PDCP SDU;
NOTE 1:	Associating more than half of the PDCP SN space of contiguous PDCP SDUs with PDCP SNs, when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem. How to prevent HFN desynchronization problem is left up to UE implementation.
-	perform header compression of the PDCP SDU using ROHC as specified in the clause 5.7.4 and/or using EHC as specified in the clause 5.12.4;
-	perform integrity protection, and ciphering using the TX_NEXT as specified in the clause 5.9 and 5.8, respectively;
-	set the PDCP SN of the PDCP Data PDU to TX_NEXT modulo 2[pdcp-SN-SizeUL];
-	increment TX_NEXT by one;
-	submit the resulting PDCP Data PDU to lower layer as specified below.
When submitting a PDCP PDU to lower layer, the transmitting PDCP entity shall:
-	if the transmitting PDCP entity is associated with one RLC entity:	Comment by Nokia: Case: SCG bearer without CA duplication.
-	if the associated RLC entity is mapped to a deactivated SCG and the corresponding PDCP SDU is the first one received from upper layers after SCG was deactivated:
-	indicate to upper layer appearance of uplink data on the radio bearer;
-	submit the PDCP PDU to the associated RLC entity;
-	else, if the transmitting PDCP entity is associated with at least two RLC entities:
-	if the PDCP duplication is activated for the RB:	Comment by Nokia: Case: SCG bearer with CA duplication activated.
-	if the PDCP PDU is a PDCP Data PDU:
-	duplicate the PDCP Data PDU and submit the PDCP Data PDU to the associated RLC entities activated for PDCP duplication;
-	else:
-	submit the PDCP Control PDU to the primary RLC entity;
-	if the PDCP PDU was submitted to an RLC entity mapped to a deactivated SCG and the corresponding PDCP SDU is the first one received from upper layers after SCG was deactivated:
-	indicate to upper layer appearance of uplink data on the radio bearer;
-	else (i.e. the PDCP duplication is deactivated for the RB or the RB is a DAPS bearer):
-	if the split secondary RLC entity is configured; and	Comment by Nokia: Case: split bearer in dual connectivity.
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	if SCG is deactivated and the corresponding PDCP SDU is the first one received from upper layers after the total amount of data volume was less than ul-DataSplitThreshold:
-	indicate to upper layers appearance of uplink data on the radio bearer;
-	submit the PDCP PDU to either the primary RLC entity or the split secondary RLC entity;
-	else, if the transmitting PDCP entity is associated with the DAPS bearer:
-	if the uplink data switching has not been requested:
-	submit the PDCP PDU to the RLC entity associated with the source cell;
-	else:
-	if the PDCP PDU is a PDCP Data PDU:
-	submit the PDCP Data PDU to the RLC entity associated with the target cell;
-	else:
-	if the PDCP Control PDU is associated with source cell:
-	submit the PDCP Control PDU to the RLC entity associated with the source cell;
-	else:
-	submit the PDCP Control PDU to the RLC entity associated with the target cell;
-	else:	Comment by Nokia: Case: SCG bearer with CA duplication (configured but) deactivated.
-	if the primary RLC entity is mapped to a deactivated SCG and the corresponding PDCP SDU is the first one received from upper layers after SCG was deactivated:
-	indicate to upper layers appearance of uplink data on the radio bearer;
-	submit the PDCP PDU to the primary RLC entity.
NOTE 2:	If the transmitting PDCP entity is associated with two RLC entities, the UE should minimize the amount of PDCP PDUs submitted to lower layers before receiving request from lower layers and minimize the PDCP SN gap between PDCP PDUs submitted to two associated RLC entities to minimize PDCP reordering delay in the receiving PDCP entity.
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