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1.
Introduction
Incoming RAN5 LS [1] was received in where RAN2 is asked to clarify if Extended-BSR sizes and Extended-PHR reporting are expected to be configured:
· in association with Carrier Aggregation and will be used only in the context of Carrier Aggregation; and/or

· independent of Carrier Aggregation.
Due to the fact that the question from RAN5 will impact IOT we provide in this contribution our understanding of the applicability of extended PHR (ePHR) reporting.
2.
Discussion
2.1 ePHR support in RRC

When Rel-10 UE capabilities were discussed, RAN plenary decided to make the support of ePHR mandatory for all Rel-10 UEs and not only for UEs supporting UL CA, simultaneous PUCCH+PUSCH or multi-cluster PUSCH. This was communicated to the RAN WGs by the LS [2] as follows:

	[6-8] Extended PH MAC CE (for UEs supporting neither UL CA nor simultaneous PUCCH+PUSCH nor multi-cluster PUSCH)
	Mandatory


The decision to mandate ePHR for non-CA cases was originated from the fact that majority of companies were thinking that for scheduling purposes it may be beneficial for E-UTRAN to get more insight in MPR/A-MPR/P-MPR situation in UE. 

The decision made by RAN plenary was captured in RRC [3] as follows: the field extendedPHR-r10 was introduced in mac-MainConfig-v1020 and in the respective field description it was explicitly clarified that the field extendedPHR-r10 is always configured in CA case. Otherwise it would not be possible for the UE to send power headroom level for an SCell. In non-CA case the field extendedPHR-r10 is optionally present. 
Observation 1: Extended PHR reporting is expected to be configured by E-UTRAN in CA case only. In non-CA case it is left to network implementation.
MAC-MainConfig ::=




SEQUENCE {


ul-SCH-Config





SEQUENCE {



maxHARQ-Tx






ENUMERATED {













n1, n2, n3, n4, n5, n6, n7, n8,













n10, n12, n16, n20, n24, n28,













spare2, spare1}

OPTIONAL,
-- Need ON



periodicBSR-Timer




ENUMERATED {













sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80,













sf128, sf160, sf320, sf640, sf1280, sf2560,













infinity, spare1}
OPTIONAL,
-- Need ON



retxBSR-Timer





ENUMERATED {













sf320, sf640, sf1280, sf2560, sf5120,













sf10240, spare2, spare1},



ttiBundling






BOOLEAN


}















OPTIONAL, 
-- Need ON


drx-Config






DRX-Config




OPTIONAL,
-- Need ON


timeAlignmentTimerDedicated


TimeAlignmentTimer,


phr-Config






CHOICE {



release







NULL,



setup







SEQUENCE {




periodicPHR-Timer




ENUMERATED {sf10, sf20, sf50, sf100, sf200,
















sf500, sf1000, infinity},




prohibitPHR-Timer




ENUMERATED {sf0, sf10, sf20, sf50, sf100,

















sf200, sf500, sf1000},




dl-PathlossChange




ENUMERATED {dB1, dB3, dB6, infinity}



}


}















OPTIONAL,
-- Need ON


...,


[[
sr-ProhibitTimer-r9




INTEGER (0..7)


OPTIONAL
-- Need ON


]],


[[
mac-MainConfig-v1020



SEQUENCE {




sCellDeactivationTimer-r10


ENUMERATED {














rf2, rf4, rf8, rf16, rf32, rf64, rf128,














spare}


OPTIONAL,
-- Need OP




extendedBSR-Sizes-r10



ENUMERATED {setup}

OPTIONAL,
-- Need OR



extendedPHR-r10





ENUMERATED {setup}

OPTIONAL
-- Need OR


}














OPTIONAL
-- Need ON


]]

}

	MAC-MainConfig field descriptions

	extendedPHR

Indicates if power headroom shall be reported using the Extended Power Headroom Report MAC control element defined in TS 36.321 [6] (value setup). Otherwise the power headroom shall be reported using the Power Headroom Report MAC control element defined in TS 36.321 [6]. E-UTRAN always configures the value setup if more than one Serving Cell with uplink is configured. E-UTRAN configures extendedPHR only if phr-Config is configured. The UE shall release extendedPHR if phr-Config is released.


2.2 ePHR support in MAC

The power headroom reporting procedure and the structure of ePHR MAC CE is described in subclause 5.4.6 and subclause 6.1.3.6a resp. And according to current description in subclause 5.4.6 the highlighted in blue below applies when ePHR is configured for a non-CA case other than simultaneous PUCCH+PUSCH :
If the UE has UL resources allocated for new transmission for this TTI:

-
if it is the first UL resource allocated for a new transmission since the last MAC reset, start periodicPHR-Timer;

-
if the Power Headroom reporting procedure determines that at least one PHR has been triggered and not cancelled, and;

-
if the allocated UL resources can accommodate a PHR MAC control element plus its subheader if extendedPHR is not configured, or the Extended PHR MAC control element plus its subheader if extendedPHR is configured, as a result of logical channel prioritization:

-
if extendedPHR is configured:

-
for each activated Serving Cell with configured uplink:

-
obtain the value of the Type 1 power headroom;

-
if the UE has UL resources allocated for transmission on this Serving Cell for this TTI:

-
obtain the value for the corresponding PCMAX,c field from the physical layer;

-
if simultaneousPUCCH-PUSCH is configured:

-
obtain the value of the Type 2 power headroom for the PCell;

-
if the UE has a PUCCH transmission in this TTI:

-
obtain the value for the corresponding PCMAX,c field from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit an Extended PHR MAC control element as defined in subclause 6.1.3.6a based on the values reported by the physical layer;
-
else:

-
obtain the value of the Type 1 power headroom from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC control element as defined in subclause 6.1.3.6 based on the value reported by the physical layer;

-
start or restart periodicPHR-Timer;

-
start or restart prohibitPHR-Timer;

-
cancel all triggered PHR(s).

In this case an ePHR MAC CE containing Type 1 power headroom (PUSCH) for the PCell needs to be generated and transmitted. However the current description in subclause 6.1.3.6a is ambiguous about the content of ePHR MAC CE to send. Looking at the structure of ePHR MAC CE shown below it is not clear which of the first 5 octets to send. One option is that it might be sufficient to just send only 2 octets, i.e. the octets 4 and 5 of the ePHR MAC CE. Another option is that 5 octets should be sent with the first 3 octets set to “0”. 
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Observation 2: When ePHR is configured for a non-CA case other than simultaneous PUCCH+PUSCH then an ePHR MAC CE containing Type 1 power headroom (PUSCH) for the PCell needs to be generated and transmitted. However, there is ambiguity in current MAC specification about the content of ePHR MAC CE to send.
In view of the two observations we are proposing the following:
Proposal: RAN2 is asked to discuss the observations 1 and 2, and to take them into account for the response to RAN5.

3.
Summary
In this contribution we provided our understanding of the applicability of extended PHR reporting.

Observation 1: Extended PHR reporting is expected to be configured by E-UTRAN in CA case only. In non-CA case it is left to network implementation.
Observation 2: When ePHR is configured for a non-CA case other than simultaneous PUCCH+PUSCH then an ePHR MAC CE containing Type 1 power headroom (PUSCH) for the PCell needs to be generated and transmitted. However, there is ambiguity in current MAC specification about the content of ePHR MAC CE to send.
Proposal: RAN2 is asked to discuss the observations 1 and 2, and to take them into account for the response to RAN5.
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