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1. Introduction
In RAN2# 78 meeting, we reached the following agreements:

	1
We introduce signalling from the UE to the NW that allows to toggle between a “default” state and a “lower power consumption” state where it is up to the NW whether and how make use of the indication.

FFS: whether the UE may only send an update if its preference changes or when it moves from a cell which did not enable the feature to a cell that enables the feature. 


Based on the agreement achieved in the RAN2#78 meeting and the email discussion [78#43] LTE/EDDA: Power preference indication, we intend to further discuss how to acquire PPI (Power Preference Indication) upon handover in this contribution.
2. Discussion
According to the previous agreement, UE power preference information should be reported to assist NW to configure proper DRX or other parameters. In [1], we believe that A PPI-capable UE is allowed to send a PPI message when its preference is contrary to the current DRX state, and when its preference changes. However, while UE in RRC_CONNECTTED performs a handover, UE may not change its power preference. Then a mechanism or method is needed to let the target eNB know the UE’s PPI. The details for the different handover scenarios are described as follows:

Scenanio1: eNB supporting PPI -> eNB supporting PPI
The UE’s PPI can be transferred from the source eNB through handover preparation. Thus, the target eNB can acquire the corresponding assistant information without UE report, and the signalling overhead for PPI over air interface can be avoid. 

Scenanio2: eNB supporting/not supporting PPI -> eNB not supporting PPI
Since the target eNB does not enable the PPI feature, there is no need of acquiring the UE’s PPI message for the target eNB.
Scenanio3: eNB not supporting PPI -> eNB supporting PPI
Since the source eNB does not support the feature, the target eNB only can know the PPI message upon UE report. 
Two alternatives in this scenario are shown below:
Alternative1: The UE’s PPI is exchanged through handover preparation between the source eNB and the target eNB;
Alternative2: The UE reports the PPI to the target eNB upon handover procedure (no PPI is exchanged between the source eNB and the target eNB).
For Alternative1:
If the source eNB transfers the PPI to the target eNB during handover preparation, the UE can avoid re-reporting the same assistant information to the target eNB through the air interface when the UE is moving from a cell supporting PPI to another cell also supporting PPI. And the target eNB can directly configure a UE preferred DRX configuration according to the UE’s PPI sent by the source eNB. 
For Alternative2:

The power preference indication is not transferred between eNBs. Upon handover procedure, UE autonomously reports the PPI when having received the indication of the cell supporting PPI report. If UE autonomously indicates the PPI upon handover procedure, no matter under which handover scenarios given above, UE shall report its PPI message to the target eNB only if it has the intention to do so. Namely, the PPI signaling could not be saved from the air interface even if the source eNB has the available PPI message. If the UE does not report its PPI in time, the target eNB may configure a default DRX setting first, and then reconfigure the DRX setting to adapt to the UE preference after receiving the PPI from the UE.
From the above analysis, we can see that the target eNB can acquire the PPI message either from Alternative 1 or Alternative 2. The following table gives the general comparison between these two alternatives.
Table-1.  The impact on signaling overhead for UE report in different handover scenarios
	
	Alternative1
	Alternative2

	Scenanio1: eNB supporting PPI -> eNB supporting PPI

	Avoided

(exchanged via X2/S1)
	Needed

	Scenanio2: eNB supporting/not supporting PPI -> eNB not supporting PPI
	Avoided if needed
	Avoided if needed

	Scenanio3: eNB not supporting PPI -> eNB supporting PPI
	Needed
	Needed


Based on the analysis in Table-1, excessive signaling overhead over air interface can be avoided at least for handover scenanio1 if we go for Alternative1. And the target eNB can configure a UE preferred DRX settings as soon as possible. Thus we prefer Alternative1.
Proposal 1: The power preference indication shall be exchanged through handover preparation if available.
Proposal 2:  The UE shall report its preference while moving from a cell not supporting the power preference indication message to a cell supporting it.

So far, a lot of UE-related status/configuration information is exchanged through HandoverPreparationInformation. As agreed in RAN2#78 meeting, a similar UE interest message (which is MBMSInterestIndicaiton) is also forwarded by the source eNB to the target eNB during the handover procedure (via X2/S1) through HandoverPreparationInformation. As the flexibility of extending the HandoverPreparationInformation to contain PPI still exists, we prefer to add the content of power preference indication in handover preparation.
Proposal3:  Add the content of power preference indication in HandoverPreparationInformation.
3. Conclusion
According to the discussion in section 2, it is proposed:

Proposal 1: The power preference indication shall be exchanged through handover preparation if available.
Proposal 2:  The UE shall report its preference while moving from a cell not supporting the power preference indication message to a cell supporting it.

Proposal 3:  Add the content of power preference indication in HandoverPreparationInformation.
If the above proposals are agreed, the corresponding text proposal is as follows.
4. Text proposal for TS 36.331
10.2.2
Message definitions
–
HandoverPreparationInformation
This message is used to transfer the E-UTRA RRC information used by the target eNB during handover preparation, including UE capability information.

Direction: source eNB/ source RAN to target eNB

HandoverPreparationInformation message
-- ASN1START

HandoverPreparationInformation ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverPreparationInformation-r8
HandoverPreparationInformation-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-r8-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo

UE-CapabilityRAT-ContainerList,


as-Config






AS-Config




OPTIONAL, 

-- Cond HO


rrm-Config






RRM-Config




OPTIONAL,


as-Context






AS-Context



OPTIONAL, 

-- Cond HO


nonCriticalExtension



HandoverPreparationInformation-v920-IEs

OPTIONAL

}

HandoverPreparationInformation-v920-IEs
::= SEQUENCE {


ue-ConfigRelease-r9




ENUMERATED {











rel9, rel10, spare6, spare5, spare4, spare3,











spare2, spare1, ...} 


OPTIONAL, 
-- Cond HO2


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

HandoverPreparationInformation-v11x0-IEs
::= SEQUENCE {


as-Context-v11x0




AS-Context-v11x0



OPTIONAL,
-- Cond HO2

nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Config

The radio resource configuration. Applicable in case of intra-E-UTRA handover. If the target receives an incomplete MeasConfig and RadioResourceConfigDedicated in the as-Config, the target eNB may decide to apply the full configuration option based on the ue-ConfigRelease.

	as-Context

Local E-UTRAN context required by the target eNB.

	rrm-Config

Local E-UTRAN context used depending on the target node’s implementation, which is mainly used for the RRM purpose.

	ue-ConfigRelease

Indicates the RRC protocol release applicable for the current UE configuration. This could be used by target eNB to decide if the full configuration approach should be used. If this field is not present, the target assumes that the current UE configuration is based on the release 8 version of RRC protocol. NOTE 1.

	ue-RadioAccessCapabilityInfo

E-UTRA radio access capabilities are always included and in case of inter-RAT handover to E-UTRA, UTRA radio access capabilities may be included. (If UTRA radio access capabilities are received from the source RAN, they are ignored by target eNB.) In case of inter-RAT handover to E-UTRA and the source is GERAN, GERAN capabilities are always included.


NOTE 1:
The source typically sets the ue-ConfigRelease to the release corresponding with the current dedicated radio configuration. The source may however also consider the common radio resource configuration e.g. in case interoperability problems would appear if the UE temporary continues extensions of this part of the configuration in a target PCell not supporting them.

	Conditional presence
	Explanation

	HO
	The field is mandatory present in case of handover within E-UTRA; otherwise the field is not present.

	HO2
	The field is optional present in case of handover within E-UTRA; otherwise the field is not present.


10.3 
Inter-node RRC information element definitions
–
AS-Context
The IE AS-Context is used to transfer local E-UTRAN context required by the target eNB.

AS-Context information element
-- ASN1START

AS-Context ::=






SEQUENCE {


reestablishmentInfo





ReestablishmentInfo


OPTIONAL
-- Cond HO
}

AS-Context-v11x0 ::=





SEQUENCE {


powerPreferenceIndication-r11      PowerPreferenceIndication-R11   
OPTIONAL
-- Cond HO2
}

-- ASN1STOP

	AS-Context field descriptions

	reestablishmentInfo

Including information needed for the RRC connection re-establishment.


	Conditional presence
	Explanation

	HO
	The field is mandatory present in case of handover within E-UTRA; otherwise the field is not present.

	HO2
	The field is optional present in case of handover within E-UTRA; otherwise the field is not present.
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