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Discussion/Decision 
1 Introduction

Discussion on the PHR is now almost complete. The paper shows our understanding on PHR configuration based on the agreements up to now, and discusses couple of points not addressed yet. 
2 Discussion
Recap on Normal PHR & Extended PHR
REL-10 UE can be configured either with the normal PHR function or with the extended PHR function. Following table shows the difference between them.
<Table 1>

	
	Normal PHR
	Extended PHR

	PHR format
	Format in Figure 6.1.3.6-1
	Format in Figure 6.1.3.6a-1 or in Figure 6.1.3.6a-2

	PHR trigger
	prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB
periodicPHR-Timer expires
upon configuration or reconfiguration of the power headroom reporting functionality

	prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB
periodicPHR-Timer expires
upon configuration or reconfiguration of the power headroom reporting functionality
activation of an SCell with configured uplink
prohibitPHR-Timer expires or has expired and the additional power backoff due to power management  for at least one activated Serving Cell with configured uplink has changed more than dl-PathlossChange dB

	Which UE to be configured
	
	UE configured with multiple uplink carrier
UE configured with type 2 PH reporting (or with simultaneous PUCCH/PUSCH transmission)
UE configured with dual Tx


PHR function is configured with phr-Config and extendedPHR-r10. phr-Config provides periodicPHR-Timer, prohibitPHR-Timer and dl-PathlossChange while extendedPHR-r10 indicates which format between the normal format and the extended format is used. To configure the normal PHR function, phr-Config is signalled. To configure the extended PHR function, both phr-Config and extendedPHR-r10 are signalled. Some example of PHR configuration sequence is shown in the figure.
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Based on above understanding, some issues are discussed in this contribution.

Which extended PHR format is to be used?
One issue yet to be resolved is how to indicate which PHR format between the one with type 2 PH and the one without type 2 PH is to be used. Figure below shows the possible formats.
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UE configured with the normal PHR function shall use the normal PHR format. The question is for UE configured with the extended PHR function. Basically the UE configured with the simultaneous transmission of PUSCH and PUCCH shall report the type 2 PH, and other UEs shall not. In that sense the format is tightly coupled with the parallel transmission of PUSCH/PUCCH configuration. We don’t see much chance that those two configurations are decoupled in the future. To avoid introducing another IE, following is proposed. 

Proposal 1:
Extended PHR format with type 2 PH is used by a UE only if the UE is configured with the 








extendedPHR-r10 set to ‘True’ and with the simultaneous transmission of PUSCH/PUCCH set to ‘True’.
PHR trigger upon configuration and reconfiguration of PHR functionality
It is not clear whether receiving extendedPHR-r10 shall be considered as ‘configuration and reconfiguration of PHR functionality’. It is obviously ‘configuration and reconfiguration of PHR’ if extendedPHR-r10 is set to ‘True’, but not clear if set to ‘false’. In principle, extendedPHR-r10 set to ‘false’ is the instruction to continue the normal PHR function. Hence, it shall not be considered as ‘configuration and reconfiguration of PHR’. On the other hand, because the need code of extendedPHR-r10 is ON (and probably the default value would be ‘false’), if UE is to continue the normal PHR function, extendedPHR-r10 will not be signalled at all. So in practice receiving extendedPHR-r10 means PHR function is reconfigured.
Proposal 2: 
Receiving extendedPHR-r10 is considered as ‘configuration and reconfiguration of PHR functionality’ so that PHR is triggered. 
What is meant by ‘configuration and reconfiguration of PHR functionality’ is currently not specified in 36.321. It is logical that receiving the relevant IE whose value is different from the previous one is considered as the configuration and reconfiguration. Since proposal 2 is in line with the conventional logic, there seems no need to explicitly specify UE behaviour.
Whether to allow the configuration of normal PHR and the multiple uplink carriers
If normal PHR format is configured to the UE with the multiple uplink carriers, it is currently unclear which PH shall be reported (i.e. type 1 or type 2, PCell’s PH or SCell’s PH). It is rather straightforward because PCell’s type 1 PH is same as the conventional PH in nature. The real question is whether such configuration shall be allowed or not. One can argue that depending on network deployment PCell’s type 1 PH could provide the sufficient information, which may be true. However, if we allow such configuration, extra text needs to be included in 36.321 to clarify the UE behaviour on such configuration.
Samsung has no strong opinion. Followings are the consequence of each approach. 
<Table 2>

	
	Approach 1

(normal PHR + multiple uplink) is not allowed
	Approach 2

(normal PHR + multiple uplink) is allowed

	Standard Impact
	Guideline is specified in RRC that extended PHR shall be configured if multiple uplink is configured
	UE behaviour is specified in MAC that UE shall include PCell’s type 1 PH in the normal PHR if normal PHR is configured together with multiple uplinks

	Pros
	Less standard impact
	More flexibility


Proposal 3: 
To discuss whether to allow the configuration of normal PHR and the multiple uplink carriers 

3 Conclusion
Followings are proposed. 
Proposal 1:
Extended PHR format with type 2 PH is used by a UE only if the UE is configured with the 








extendedPHR-r10 set to ‘True’ and with the simultaneous transmission of PUSCH/PUCCH set to ‘True’.

Proposal 2: 
Receiving extendedPHR-r10 is considered as ‘configuration and reconfiguration of PHR functionality’ so that PHR is triggered. 
Proposal 3: 
To discuss whether to allow the configuration of normal PHR and the multiple uplink carriers
No additional text is required for proposal 2. Text proposals for proposal 1and proposal 3 are attached below.
Text Proposal for Proposal 1 (to 36.321)

Note: TP is based on R2-110664. Relevant changes are highlighted with yellow.

6.1.3.6a
Extended Power Headroom MAC Control Element 

The Extended Power Headroom MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-2. It has a variable size and is defined in Figure 6.1.3.6a-1 for the case when only Type 1 PH is reported for the PCell and in Figure 6.1.3.6a-2 for the case when both Type 1 and Type 2 PH are reported for the PCell. If simultaneous transmission of PUCCH and PUSCH are configured, both type 1 and type 2 PH are reported. Otherwise, only type 1 PH is reported. The octet containing the Type 2 PH field (if reported) is included first after the octet indicating the presence of PH per SCell and followed by an octet containing the associated PCMAX,c value (FFS: if reported). Then follows in ascending order based on the ServCellIndex [8] an octet with the Type 1 PH field and an octet with the associated PCMAX,c (FFS: if reported),for the PCell and for each SCell indicated in the bitmap.
Text Proposal for approach 1 of the proposal 3 (to 36.331)
	MAC-MainConfig field descriptions

	maxHARQ-Tx

Maximum number of transmissions for UL HARQ in TS 36.321 [6].

	periodicBSR-Timer

Timer for BSR reporting in TS 36.321 [6]. Value in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on.

	retxBSR-Timer

Timer for BSR reporting in TS 36.321 [6]. Value in number of sub-frames. Value sf640 corresponds to 640 sub-frames, sf1280 corresponds to 1280 sub-frames and so on.

	ttiBundling

TRUE indicates that TTI bundling TS 36.321 [6] is enabled while FALSE indicates that TTI bundling is disabled. TTI bundling can be enabled for FDD and for TDD only for configurations 0, 1 and 6. For TDD, E-UTRAN does not simultaneously enable TTI bundling and semi-persistent scheduling in this release of specification. Furthermore, E-UTRAN does not simultaneously configure TTI bundling and SCells.

	longDRX-CycleStartOffset

longDRX-Cycle and drxStartOffset in TS 36.321 [6]. The value of longDRX-Cycle is in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. If shortDRX-Cycle is configured, the value of longDRX-Cycle shall be a multiple of the shortDRX-Cycle value. The value of drxStartOffset value is in number of sub-frames.

	onDurationTimer

Timer for DRX in TS 36.321 [6]. Value in number of PDCCH sub-frames. Value psf1 corresponds to 1 PDCCH sub-frame, psf2 corresponds to 2 PDCCH sub-frames and so on.

	drx-InactivityTimer

Timer for DRX in TS 36.321 [6]. Value in number of PDCCH sub-frames. Value psf1 corresponds to 1 PDCCH sub-frame, psf2 corresponds to 2 PDCCH sub-frames and so on.

	drx-RetransmissionTimer

Timer for DRX in TS 36.321 [6]. Value in number of PDCCH sub-frames. Value psf1 corresponds to 1 PDCCH sub-frame, psf2 corresponds to 2 PDCCH sub-frames and so on.

	shortDRX-Cycle

Short DRX cycle in TS 36.321 [6]. Value in number of sub-frames. Value sf2 corresponds to 2 sub-frames, sf5 corresponds to 5 subframes and so on.

	drxShortCycleTimer

Timer for DRX in TS 36.321 [6]. Value in multiples of shortDRX-Cycle. A value of 1 corresponds to shortDRX-Cycle, a value of 2 corresponds to 2 * shortDRX-Cycle and so on.

	extendedBSR-Sizes

If value TRUE is configured, the BSR index indicates extended BSR size levels as defined in TS 36.321 [6, Table 6.1.3.1-2].

	extendedPHR

Indicates if power headroom shall be reported using the Extended Power Headroom Report MAC control element defined in TS 36.321 [6] (value TRUE) or the Power Headroom Report MAC control element defined in TS 36.321 [6] (value FALSE). The network configures the value “TRUE” if more than one cell with uplink is configured.

	periodicPHR-Timer

Timer for PHR reporting in TS 36.321 [6]. Value in number of sub-frames. Value sf10 corresponds to 10 subframes, sf20 corresponds to 20 subframes and so on.

	prohibitPHR-Timer

Timer for PHR reporting in TS 36.321 [6]. Value in number of sub-frames. Value sf0 corresponds to 0 subframes, sf100 corresponds to 100 subframes and so on.

	dl-PathlossChange

DL Pathloss Change for PHR reporting in TS 36.321 [6]. Value in dB. Value dB1 corresponds to 1 dB, dB3 corresponds to 3 dB and so on.

	sr-ProhibitTimer

Timer for SR transmission on PUCCH in TS 36.321 [6]. Value in number of SR period(s). Value 0 means no timer for SR transmission on PUCCH is configured. Value 1 corresponds to one SR period, Value 2 corresponds to 2*SR periods and so on.


Text Proposal for approach 2 of proposal 3 (to 36.321) 

6.1.3.6
Power Headroom MAC Control Element

The Power Headroom MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-2. It has a fixed size and consists of a single octet defined as follows (figure 6.1.3.6-1):

-
R: reserved bit, set to "0";

-
Power Headroom (PH): this field indicates the power headroom level. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.6-1 below (the corresponding measured values in dB can be found in subclause 9.1.8.4 of [9]). If at least one SCell with uplink is configured, this field indicates type 1 PH of the PCell.
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