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Introduction

In this paper we address a number of issues raised during review in preparation for ASN.1 freeze. In particular, we are covering the following cases regarded as class 2:
S406: Group the power saving parameters alike done for other UE assistance features (i.e. to support per feature reporting)
S407: Re-use the IE introduced for max CC preference also for the case of overheating
S408: Define an IE for max aggregated BW covering DL & UL and use this both for overheating and power saving

Discussion
General UE assistance reporting framework
RAN2 recently agree the general framework for UE assistance reporting. In our understanding, the framework includes the following principles:
a) UEAssistance only includes information concerning features for which there was a trigger to report information i.e. either to report initial values or a change in values. I.e. we have per feature assistance reporting and absence of information concerining a feature means that the previously reported information is still valid
b) For features for which the UE triggers reporting, the UE signals the complete information (i.e. not changes compared to what it reported previously i.e. no delta signaling)
c) For each parameter that UE can report, it should in principle be possible to clear a previous value and revert back to the situation prior to the reporting the value. If for a particular parameter there is a particular need to do so, we can deviate from this principle.

General information structure (RIL#S406)
Now let’s have a look at the ASN.1 introduced for Power saving related UE assistance.
UEAssistanceInformation-IEs ::=     SEQUENCE {
    delayBudgetReport                   DelayBudgetReport                   OPTIONAL,
    lateNonCriticalExtension            OCTET STRING                        OPTIONAL,
    nonCriticalExtension                UEAssistanceInformation-v1540-IEs   OPTIONAL
}

UEAssistanceInformation-v1540-IEs ::= SEQUENCE {
    overheatingAssistance               OverheatingAssistance               OPTIONAL,
    nonCriticalExtension                UEAssistanceInformation-v16xy-IEs   OPTIONAL
}

UEAssistanceInformation-v16xy-IEs ::= SEQUENCE {
    idc-Assistance-r16                  IDC-Assistance-r16                  OPTIONAL,
    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,
    releasePreference-r16               ReleasePreference-r16               OPTIONAL,
    sl-UE-AssistanceInformationNR-r16   SL-UE-AssistanceInformationNR-r16   OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

A first thing to notice is that the parameters for all features a grouped, which is needed to enalble the per feature reporting in accordance with the general framework for UE assistance reporting. This results in following proposal also illustrated by the ASN.1 below.
Proposal 1	Group the power saving UE assistance parameters, as done for other features, and to facilitate per feature UE assistance (in accordance with the general framework)

UEAssistanceInformation-v16x0-IEs ::= SEQUENCE {
    idc-Assistance-r16                  IDC-Assistance-r16                  OPTIONAL,
    powerSavingAssistance-r16           PowerSavingAssistance-r16           OPTIONAL,
    sl-UE-AssistanceInformationNR-r16   SL-UE-AssistanceInformationNR-r16   OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}
 
PowerSavingAssistance-r16 ::= 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,
    releasePreference-r16               ENUMERATED {idle, inactive, idleOrInactive}         OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

Re-use of information structures (RIL#S407, RIL#S408)
It is a common ASN.1 principle to re-use information structure/ ASN.1 as much as possible. I.e. the general principle is that if in RX+n a second use case for a particular information structure is identified, an IE should be introduced and used even for the corresponding field introduced in RX. For the case of power saving, such common use is possible for the following information/ IEs (for MIMO the set of values is unformtunately different):
· Max CC preference: For this case, the IE MaxCC-Preference-r16 is defined and can simply be used for overheating also
· Max BW preference: For this case it is possible to create an IE covering the preference for UL and DL e.g. as shown below.
ca with the one for overheating, as the contents is nearly the same. I.e. overheating may also use some IEs that are now common between the two cases e.g. MaxCC-Preference-r16. Likewise, we could introduce common IEs for BW and MIMO preference and use these for the two cases (in accordance with common ASN.1 practice).
ReducedAggregatedBandwidthDL-UL-r16 ::=  SEQUENCE {
   reducedBW-DL                    ReducedAggregatedBandwidth,
   reducedBW-UL                    ReducedAggregatedBandwidth
}

OverheatingAssistance ::=           SEQUENCE {
    reducedMaxCCs                       MaxCC-Preference-r16SEQUENCE {
        reducedCCsDL                        INTEGER (0..31),
        reducedCCsUL                        INTEGER (0..31)
    } OPTIONAL,
    reducedMaxBW-FR1                    ReducedAggregatedBandwidthDL-UL-r16SEQUENCE {
        reducedBW-FR1-DL                    ReducedAggregatedBandwidth,
        reducedBW-FR1-UL                    ReducedAggregatedBandwidth
    } OPTIONAL,
    reducedMaxBW-FR2                    ReducedAggregatedBandwidthDL-UL-r16SEQUENCE {
        reducedBW-FR2-DL                    ReducedAggregatedBandwidth,
        reducedBW-FR2-UL                    ReducedAggregatedBandwidth
    } OPTIONAL,


Proposal 2	Use common information structures use these for power saving and overheating when backwards compatible. In particular the proposal is to:
· Use IE MaxCC-Preference-r16 for overheating
· Define IE ReducedAggregatedBandwidthDL-UL-r16 and use this both for overheating and power saving

Conclusion & recommendation
In this contribution we have discussed several issues raised during review in preparation for ASN.1 freeze, all related to UE power saving. RAN2 is requested to discuss and conclude the following related proposals:

Proposal 1	Group the power saving UE assistance parameters, as done for other features, and to facilitate per feature UE assistance (in accordance with the general framework)
Proposal 2	Use common information structures use these for power saving and overheating when backwards compatible. In particular the proposal is to:
· Use IE MaxCC-Preference-r16 for overheating
· Define IE ReducedAggregatedBandwidthDL-UL-r16 and use this both for overheating and power saving
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