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1. Introduction
[bookmark: Proposal_Pattern_Length]This contribution discusses the remaining open items to enable the new UE assistance information for UE to provide its preference on its current configuration of the C-DRX and SCell, as well as, its preference on the transition out of RRC_CONNECTED (into RRC_IDLE/INACTIVE) considering the views provided to the email discussion [108#39], and the PWS related draft running CRs to 38.331.
1. Discussion
Release preference indication
Upon being configured with the given feature, a UE can provide its preference to leave RRC_CONNECTED or when current preferred RRC state is different from the one previously indicated. Therefore, a UE in RRC_CONNECTED can only provide its preference of staying in RRC_CONNECTED if it previously provided its preference to move out of RRC_CONNECTED, or into RRC_IDLE or into RRC_INACTIVE.
1>	if configured to provide release request:
2>	if the UE determines that it would prefer to leave RRC_CONNECTED state and the UE did not transmit a UEAssistanceInformation message with releaseRequest since it was configured to provide release request; or
2>	if the current preferred RRC state is different from the one indicated in the last transmission of the UEAssistanceInformation message including releaseRequest and timer T3xf is not running:
3>	start timer T3xf with the timer value set to the releaseRequestProhibitTimer;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the release request;
[bookmark: _Toc32325389][bookmark: _Toc32405601][bookmark: _Toc32497085][bookmark: _Toc32497143][bookmark: _Toc32500983]Current TP of PWS related 38.331 CR already describes that a UE in RRC_CONNECTED can only provide its preference of staying in RRC_CONNECTED if it previously provided its preference to move out of RRC_CONNECTED, or into RRC_IDLE or into RRC_INACTIVE (understanding that UE was configured to use the PWS related feature).
In RAN2#108, it was agreed the following on UE’s reporting about when to be released out of RRC_CONNECTED:
The UE can report the following:
	a. UE can report release only (i.e. no state preference)
	b. Indicate explicit state preference   
	c. The UE wants to remain in connected mode
Email discussion [108#39] captures the release preference indication as follow:
ReleaseRequest-r16 ::=              SEQUENCE {
    preferredRRC-State-r16              ENUMERATED {idle, inactive, connected} OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                            OPTIONAL
}
Editor’s Note: The structure of the release request IE needs further discussion.
with the corresponding procedural text
1>	if transmission of the UEAssistanceInformation message is initiated to provide a release request according to 5.7.4.2:
2>	include releaseRequest in the UEAssistanceInformation message;
2>	if the UE has a preferred RRC state on transmission of the UEAssistanceInformation message:
3>	include preferredRRC-State in the ReleaseRequest IE;
3>	set preferredRRC-State to the desired RRC state on transmission of the UEAssistanceInformation message.
Current text proposal (TP) of email discussions (shown above) does not capture explicitly how a UE can provide its preference to be released out of connected without including the RRC state. Possible options to consider are:
Option 1) Keep current TP with the understanding that a UE can choose to send releaseRequest container empty (i.e. without including the preferredRRC-State as it is defined in ASN.1 as option). However, this behaviour is not explicitly described and would rely on people’s interpretation when transmission of the UEAssistanceInformation message is initiated to provide a release request without a preferred RRC state.
Option 2) Add an explicit statement in the procedural text that indicates that UE can choose to send releaseRequest container empty (i.e. without including the preferredRRC-State as it is defined in ASN.1 as optional). This option (2) could be addressed in the procedural text in similar way as it was done for the overheating scenario (where the related container can also be sent empty):
2>	if the UE has a preferred RRC state on transmission of the UEAssistanceInformation message:
3>	include preferredRRC-State in the ReleaseRequest IE;
3>	set preferredRRC-State to the desired RRC state on transmission of the UEAssistanceInformation message.
2>else (prefers moving out of RRC_CONNECTION):
3>	do not include preferredRRC-State in the ReleaseRequest IE;
Option 3) The preferredRRC-State is not defined as optional within ReleaseRequest and a new value is added into the list to convey its preference of moving out of RRC_CONNECTED.
ReleaseRequest-r16 ::=       SEQUENCE {
    preferredRRC-State-r16      ENUMERATED {idle, inactive, connected, out-of-connected},
    nonCriticalExtension        SEQUENCE {}                            OPTIONAL
}

All above options could work but our preference is to enable option 2 or 3 to clearly specify all possible operations to avoid future confusions on it.
Proposal 1. [bookmark: _Toc32325393][bookmark: _Toc32405597][bookmark: _Toc32435763][bookmark: _Toc32497081][bookmark: _Toc32497146][bookmark: _Toc32500987]To update 38.331 CR to explicitly capture that UE can indicate its preference of moving out of RRC_CONNECTED by adding a clause that preferredRRC-State is not included in the ReleaseRequest IE when UE prefers moving out of RRC_CONNECTEd, as explained in option (2) or by adding a new value of out-of-connected to the preferredRRC-State, as explained in option (3). 

SCell and aggregated BW preference
An open item was captured on whether Scell and aggregated BW can provide its preference as (a) a value within the whole range marked by its UE’s capability, vs (b) a reduced value from the current configured value (as it is done for overheating). In our understanding, the motivation of sending its UE preference from power consumption point of view may be very different than from overheating situation. For example, it can be more beneficial at a given moment to have larger configuration value than the one currently in use, such as, when UE expects large amount of data to be transmitted, UE can save power while increasing the active aggregated BW instead of using smaller one during larger amount of time.
Proposal 2. [bookmark: _Toc32325394][bookmark: _Toc32497082][bookmark: _Toc32497147][bookmark: _Toc32405598][bookmark: _Toc32435764][bookmark: _Toc32500988]For SCell and aggregated BW related UE assistance, UE can provide as its preference any value within UE’s capabilities (independent of the current configuration in used). 

Suspend, resume and PWS related UE assistance
When moving back and forth between RRC_CONNECTED and RRC_INACTIVE (i.e. suspending and resuming a given RRC connection), there are few possible handlings of these new UE assistance information for PWS:
Option 1) UE releases the configuration of the UE assistance information for PWS.
Option 2) UE keeps the configuration of the UE assistance information for PWS but, UE and network releases the value last provided by UE to the network.
Option 3) UE keeps the both the configuration and the value last provided.
In our understanding, option 3) is not valid, as the UE’s preference previously provided may not be applicable after UE resumes the RRC connection (as UE gets RRC_CONNECTED because new ongoing traffic is expected). Therefore, the value of the releasePreference IE should only be associated with a current ongoing RRC connection. On the other hand, options 1 and 2 are both feasible. Option 2 has the advantage of reducing signaling (while keeping the configuration provided for the UE assistance) but would require UE and network to release the previous value provided locally. In addition, it was claimed that there could be problems when UE resumes the RRC connection in a new gNB that does not support the new PWS related UE assistance. However, in our understanding, this is not a problem as networks nodes of the same release should be able to at least release any functionality defined in a given release even when they do not support that feature. It is important to
Proposal 3. [bookmark: _Toc32325395][bookmark: _Toc32405599][bookmark: _Toc32435765][bookmark: _Toc32497083][bookmark: _Toc32497148][bookmark: _Toc32500989]For resume/suspend, to agree that UE and network releases the last value provided by the UE for the new PWS related UE assistance and to discuss whether the related configuration is kept or released. 

Configuration of PWS related UE assistance
Q7 of the email discussion [108#39] discusses whether the new sub-parameters defined in UE assistance for PWS purposes should be defined or not as optional. The ASN.1 text below is taken from the drafted CR to 38.331 where is highlighted in yellow the sub-parameters that could be defined as optional.
In our understanding, a UE should not be mandated to convey its preference to all the possible parameters but instead to those that their changes are expected to provide a desirable improvement on its performance/operation. Therefore, we suggest that the new UE assistance sub-information is defined as optional e.g. within DRX-Preference-r16 (i.e. preferredDRX-InactivityTimer-r16, preferredDRX-LongCycle-r16, preferredDRX-ShortCycle-r16, preferredDRX-ShortCycleTimer-r16), or within MinSchedulingOffsetPreference-r16 (i.e. preferredK0, preferredK2).
Proposal 4. [bookmark: _Toc32325396][bookmark: _Toc32405600][bookmark: _Toc32435766][bookmark: _Toc32497084][bookmark: _Toc32497149][bookmark: _Toc32500990]The new sub-parameters defined in UE assistance for PWS purposes should be defined as OPTIONAL in ASN.1.

UEAssistanceInformation-v16xx-IEs ::= SEQUENCE {
    drx-Preference-r16                  DRX-Preference-r16                  OPTIONAL,
    maxBW-Preference-r16                MaxBW-Preference-r16                OPTIONAL,
    maxCC-Preference-r16                MaxCC-Preference-r16                OPTIONAL,
    maxMIMO-LayerPreference-r16         MaxMIMO-LayerPreference-r16         OPTIONAL,
    minSchedulingOffsetPreference-r16   MinSchedulingOffsetPreference-r16   OPTIONAL,
    releaseRequest-r16                  ReleaseRequest-r16                  OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

ReducedAggregatedBandwidth ::= ENUMERATED {mhz0, mhz10, mhz20, mhz30, mhz40, mhz50, mhz60, mhz80, 
										   mhz100, mhz200, mhz300, mhz400}

DRX-Preference-r16 ::=              SEQUENCE {
    preferredDRX-InactivityTimer-r16    ENUMERATED {
                                            ms0, ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, 
											ms30, ms40, ms50, ms60, ms80,ms100, ms200, ms300,
											ms500, ms750, ms1280, ms1920, ms2560, spare9, spare8,
                                            spare7, spare6, spare5, spare4, spare3, spare2, 
											spare1},
    preferredDRX-LongCycle-r16          ENUMERATED {
                                            ms10, ms20, ms32, ms40, ms60, ms64, ms70, ms80, 
											ms128, ms160, ms256, ms320, ms512,
                                            ms640, ms1024, ms1280, ms2048, ms2560, ms5120, 
											ms10240, spare12, spare11, spare10,
                                            spare9, spare8, spare7, spare6, spare5, spare4, 
											spare3, spare2, spare1 },
    preferredDRX-ShortCycle-r16         ENUMERATED {
                                            ms2, ms3, ms4, ms5, ms6, ms7, ms8, ms10, ms14, ms16, 
											ms20, ms30, ms32,ms35, ms40, ms64, ms80, ms128, 
											ms160, ms256, ms320, ms512, ms640, spare9,
                                            spare8, spare7, spare6, spare5, spare4, spare3, 
											spare2, spare1 },
    preferredDRX-ShortCycleTimer-r16    INTEGER (1..16),
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

MaxBW-Preference-r16 ::=            SEQUENCE {
    reducedMaxBW-FR1-r16                SEQUENCE {
        reducedBW-FR1-DL-r16                ReducedAggregatedBandwidth,
        reducedBW-FR1-UL-r16                ReducedAggregatedBandwidth
    } OPTIONAL,
    reducedMaxBW-FR2-r16                SEQUENCE {
        reducedBW-FR2-DL-r16                ReducedAggregatedBandwidth,
        reducedBW-FR2-UL-r16                ReducedAggregatedBandwidth
    } OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

MaxCC-Preference-r16 ::=            SEQUENCE {
    reducedCCsDL-r16                    INTEGER (0..31),
    reducedCCsUL-r16                    INTEGER (0..31)
}

MaxMIMO-LayerPreference-r16 ::=     SEQUENCE {
    reducedMaxMIMO-LayersFR1-r16        SEQUENCE {
        reducedMIMO-LayersFR1-DL-r16        MIMO-LayersDL,
        reducedMIMO-LayersFR1-UL-r16        MIMO-LayersUL
    } OPTIONAL,
    reducedMaxMIMO-LayersFR2-r16        SEQUENCE {
        reducedMIMO-LayersFR2-DL-r16        MIMO-LayersDL,
        reducedMIMO-LayersFR2-UL-r16        MIMO-LayersUL
    } OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

MinSchedulingOffsetPreference-r16 ::= SEQUENCE {
    preferredK0                           SEQUENCE {
        preferredK0-SCS-15kHz                 ENUMERATED {sl1, sl2, sl4, sl6},
        preferredK0-SCS-30kHz                 ENUMERATED {sl1, sl2, sl4, sl6},
        preferredK0-SCS-60kHz                 ENUMERATED {sl2, sl4, sl8, sl12},
        preferredK0-SCS-120kHz                ENUMERATED {sl2, sl4, sl8, sl12}
    },
    preferredK2                           SEQUENCE {
        preferredK2-SCS-15kHz                 ENUMERATED {sl1, sl2, sl4, sl6},
        preferredK2-SCS-30kHz                 ENUMERATED {sl1, sl2, sl4, sl6},
        preferredK2-SCS-60kHz                 ENUMERATED {sl2, sl4, sl8, sl12},
        preferredK2-SCS-120kHz                ENUMERATED {sl2, sl4, sl8, sl12}
    },
    nonCriticalExtension                  SEQUENCE {}                         OPTIONAL
}

ReleaseRequest-r16 ::=              SEQUENCE {
    preferredRRC-State-r16              ENUMERATED {idle, inactive, connected} OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                            OPTIONAL
}


1. Conclusion
The observations captured are the following:
Observation 1.	Current TP of PWS related 38.331 CR already describes that a UE in RRC_CONNECTED can only provide its preference of staying in RRC_CONNECTED if it previously provided its preference to move out of RRC_CONNECTED, or into RRC_IDLE or into RRC_INACTIVE (understanding that UE was configured to use the PWS related feature).
The proposals captured are the following:
[bookmark: _GoBack]Proposal 1.	To update 38.331 CR to explicitly capture that UE can indicate its preference of moving out of RRC_CONNECTED by adding a clause that preferredRRC-State is not included in the ReleaseRequest IE when UE prefers moving out of RRC_CONNECTEd, as explained in option (2) or by adding a new value of out-of-connected to the preferredRRC-State, as explained in option (3).
Proposal 2.	For SCell and aggregated BW related UE assistance, UE can provide as its preference any value within UE’s capabilities (independent of the current configuration in used).
Proposal 3.	For resume/suspend, to agree that UE and network releases the last value provided by the UE for the new PWS related UE assistance and to discuss whether the related configuration is kept or released.
Proposal 4.	The new sub-parameters defined in UE assistance for PWS purposes should be defined as OPTIONAL in ASN.1.

