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1. Introduction 
After RAN2 #78 meeting, an email discussion started on UE assistance information for power preference indication. In this paper, we discuss alternative ways to send power preference indication and provide stage 3 text. 
2. UE Assistance Information Exchange

In order to send the UE assistance information we can use either MAC CE or a new RRC message. We provide pros and cons for each mechanism. 
Alternative 1: MAC CE

One way to send this information is via MAC Control Element (CE). In the current Release 11 specification, multiple MAC CE elements are defined. We add one more MAC CE header and a new MAC CE payload. We define a modified UE Assistance MAC CE for uplink which has header field of the format R/R/E/LCID [1] and payload length of the CE is one octet.  A new value of LCID for UL-SCH should be assigned in the specs for this MAC CE. One of the reserved LCID (01011-11000) for UL-SCH may be used for this purpose. Each LCID in the header defines a different MAC CE. We propose the LCID 11000 to identify the MAC CE for PPI UE Assistance as shown in Table 1. UE assistance info can be included in data field (payload) of proposed ‘UE Assistance MAC CE’ by defining 1 octet data field.  
Table 1: Modified values of LCIDs for UL-SCH
	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-10111
	Reserved

	11000
	Power Preference Indication

	11001
	Extended Power Headroom Report

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


Power Preference Indicator (PPI) UE Assistance Information:
In Release 11, the 1 bit power preference UE assistance is called ‘Power Preference Indicator (PPI)’. Proposed data field of PPI UE Assistance MAC CE is shown in Figure 1 and the definition of this new payload octet is given in Table 2. Note that MAC CE payload is byte/octet aligned and therefore must be defined in multiples of Octet.  PPI UE Assistance info helps network to configure UE specific optimal RRC configurations (such as DRX configuration) to save battery power more efficiently without affecting other performance parameters such as latency. 
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Figure 1: Proposed UL PPI UE Assistance MAC CE.

Table 2: Description of Proposed UL PPI UE Assistance MAC CE Data Field.
	R [7 bits]
	Reserved 
	Reserved for future use

	I [1 bit]
	PPI UE Assistance Information
	I=1 means UE wants to have more power optimized configuration.

I=0 means UE wants to indicate power optimization is not prioritized. 


 Alternative 2: RRC Message 
Besides MAC CE, we can use Radio Resource Control (RRC) messaging to convey the information from UE to eNB. In Figure 2, we explain the mechanism to transfer UE assistance information via RRC signalling.
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Figure 2: UE assistance information signalling using RRC signalling 

A new IE called ‘UE-AssistanceInfo-r11’ should be defined to carry UE Assistance information. UE-AssistanceInfo-r11 can be defined as one of the release 11 noncritical extensions of existing IEs which can then be carried in a new message ‘UEAssistanceInfoTransfer’ defined for this purpose. In Figure 3, we marked the UL-DCCH message types that might carry UE assistance information.
-- ASN1START

UL-DCCH-Message ::= SEQUENCE {


message




UL-DCCH-MessageType

}

UL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



csfbParametersRequestCDMA2000


CSFBParametersRequestCDMA2000,



measurementReport





MeasurementReport,



rrcConnectionReconfigurationComplete
RRCConnectionReconfigurationComplete,



rrcConnectionReestablishmentComplete
RRCConnectionReestablishmentComplete,



rrcConnectionSetupComplete



RRCConnectionSetupComplete,


securityModeComplete




SecurityModeComplete,



securityModeFailure





SecurityModeFailure,



ueCapabilityInformation




UECapabilityInformation,



ulHandoverPreparationTransfer


ULHandoverPreparationTransfer,



ulInformationTransfer




ULInformationTransfer,



counterCheckResponse




CounterCheckResponse,



ueInformationResponse-r9



UEInformationResponse-r9,



proximityIndication-r9




ProximityIndication-r9,



rnReconfigurationComplete-r10


RNReconfigurationComplete-r10,



mbmsCountingResponse-r10



MBMSCountingResponse-r10,



interFreqRSTDMeasurementIndication-r10
InterFreqRSTDMeasurementIndication-r10,



ueAssistanceInfoTransfer-r11


UEAssistanceInfoTransfer-r11,

},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

Figure 3: ASN.1 Coding changes for messages inside UL_DCCH. Yellow highlight shows proposed change.
We propose to add a new UL-DCCH message called UEAssistanceInfoTransfer-r11 to carry UE Assistance information. This message is used to transfer UE preferences information to the E-UTRAN by including a new IE called UE-AssistanceInfo-r11. UE-AssistanceInfo-r11 may contain UE information such as power preference indication and mobility state indication.  UEAssistanceInfoTransfer-r11 will use signalling radio bearer 1 and uses RLC AM mode over logical channel DCCH. In Figure 4, we specify each element of this new message format and Table 3 explains the each element. If UE is allowed to send UE assistance information any time (based on some triggering at UE), a new RRC message in uplink needs to be defined because most UL RRC messages in the specifications are sent in response to eNB request and not initiated by the UE.  

-- ASN1START

UEAssistanceInfoTransfer-r11 ::=


SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




ueAssistanceInfoTransfer –r11


UEAssistanceInfoTransfer –r11-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UEAssistanceInfoTransfer –r11-IEs::=
SEQUENCE {


ue-assistanceInfo-r11



UE-AssistanceInfo-r11, 


nonCriticalExtension



SEQUENCE {}
    







OPTIONAL

}

UE-AssistanceInfo-r11 ::= 


SEQUENCE {


power-Preference-Indication


BOOLEAN   






OPTIONAL,


...

} 

-- ASN1STOP

Figure 4: ASN Coding for UE Assistance Information Transfer message
Table 3: Description of the Fields in IE UE-AssistanceInfo-r11
	 power-Preference-Indication (PPI)
It indicates the UE preference for power saving or not. PPI=1 represents power saving preference and PPI=0 represents non-power saving preference.


Proposal 1: We propose to discuss the various options for sending UE assistance power preference indication. 

In Table 4, we summarized the pros and cons of the two signalling mechanisms for power preference indication. 
Table 4: Pros and Cons of various Power Preference Indication Signalling Mechanisms
	
	Pros
	Cons

	MAC CE
	· Lower air interface resources compared to RRC message. 

	· Less flexible, hard to change for future release.
· Uses one of the reserved LCIDs. Number of LCIDs available to use is limited

	New RRC Message and information element
	· Easy to extend for future releases.
· More reliable. 
	· Potentially higher air interface resources 



Proposal 2: We propose to use a new UL-DCCH RRC message with a new information element carrying power preference indication as outlined in Figure 3 and 4.
3. Conclusions
Proposal 1: We propose to discuss the various options for sending UE assistance power preference indication. 

Proposal 2: We propose to use a new UL-DCCH RRC message with a new information element carrying power preference indication as outlined in Figure 3 and 4.
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