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1 Introduction & Background

During RAN2#69bis and RAN2#70 the impacts on PHR reporting with regards to CA was discussed. This e-mail discussion is an attempt to capture the different opinions on the issues discussed during these meetings and to try to come to some conclusion on the impact on PHR in Rel-10.
Finalization date: Monday June 21st 2010, midnight Pacific
2 Discussion
This chapter have been divided up into a number of subsections, each attempting to treat one main open issue and state the different solutions/options which have been discussed in the meetings so far.

2.1 PHR usage and requirements

In order to simplify the evaluation process of the different options for PHR reporting it would be good to have a clear view of the intended usage of the Power Headroom Report with regards to carrier aggregation. Therefore companies are invited to express their opinion on this matter below, and hopefully we can come to a common understanding which can be used as a basis for the PHR technical solutions discussed below.

	PHR Usage

	Company name
	Intended usage of the PHR report

	Ericsson & ST-Ericsson
	The eNB uses the PHR report as input to the scheduler. Based on the available power headroom the scheduler will decide a suitable number of PRBs and a good MCS as well a suitable transmit power adjustment (TPC command). In carrier aggregation the eNB would make such evaluation per UL CC since power is controlled per CC according to RAN1 decisions.

Since the eNB cannot be sure that the TPC commands are received by the UE, and since the UE can falsely decode PDCCH and think it received a TPC command, counting the used TPC commands can not be used to estimate a reliable current output power from the UE. The UE also compensates its power level autonomously (based on pathloss estimates) and this adjustment is not known to the eNB. For these two reasons the eNB needs to receive PHR reports regularly in order to make competent scheduling decisions.

As decided by RAN1, the eNB will be able to configure the PcMaxc, i.e. the maximum output power per CC. The PHR report will state how many dB (at a 1 dB granularity) this UE has left on the reported CC before exceeding this maximum output power per CC, PcMaxc,

Since the eNB will be aware of the values of PcMaxc for each configured UL CC, it can use the power headroom values received for each CC to estimate the total power headroom of the UE. Based on this and the PHR received per UL CC, it can then make the appropriate scheduling decisions for each respective UL CC.


	Hitachi 
	PHR is used at eNB for UL scheduling and power control per CC.

	 Panasonic
	The main scope of PHR is to provide information to the eNB on how close the UE is operating to its maximum transmission power. Based on this information eNB makes the scheduling decision and performs link adaptation. Due to path loss changes, UE implementation-specific maximum power reduction and TPC command errors (for the case of accumulated power control), which are unknown to eNB, it’s necessary that power headroom reports are delivered to eNB in order to allow for efficient uplink scheduling.  

	 CATT
	PHR is used at eNB for UL scheduling and power control per CC.

	 
	PHR is used for UL resource allocation including MCS, PRB resource and power resource in eNB. eNB should use the PHR and the related resource allocation to deduce the next uplink resource allocation. The PHR information learned in eNB should be able to guide for the next resource allocation.

Actually, there are two factors are included in PHR calculation which is unknown in eNB, one is pathloss, another is Pcmax,c. Pcmax,c can be different for different UE and difference CC, because it is mainly related to the UE’s Tx power class, p-Max of each CC and MPR in each CC. Even if all UEs are with same Tx power class and the p-Max of each cell is same, MPR would be different since it is varied according to the actually allocated uplink resource. Hence, eNB can consider UL scheduling and power control just based on PHR and can not know Pcmax,c and pathloss precisely.

However, we want to emphasize the effect of MPR in R10. In R8/9, the MPR of UE is 1dB or 2dB. MPR of R10 UE is larger than R8/9 UE for CL-DFT-S-OFDM transmission and occurrence of PUCCH and PUSCH in same TTI, could be 4dB or 6dB. Since the large varied range MPR could not be ignored by eNB, new PHR trigger for MPR should be considered.



	Alcatel-Lucent
	 The main purpose of PHR is to inform eNB about per CC available power for scheduling and power control.

	 Nokia & NSN
	Similar to Rel-8/9, PHR is used to inform eNB about current transmission power at UE so that eNB can allocate appropriate number of PRBs and adjust the closed loop power control command. In the context of CA, PHR can also be used for the eNB to decide how many CCs can be scheduled.

We agree it is difficult to derive UE power limitation based on current per CC PHR because of the unknown MPR. One possible way is to include UE-specific PH information in the current CC-specific PHR without having new PHR on top of that.

	NTT DOCOMO
	How the eNB scheduler uses PHR is up to eNB implementation.

In general we see two types of eNB implementation.

Implementation 1 – PHR is just used to estimate pathloss
eNB performs UL scheduling based on pathloss estimated from PHR.

eNB estimates pathloss based on the PHR formula and the reported PH value (i.e. pathloss = [Pcmax – 10log(Mpusch) – Po_pusch – deltaTF – f – PH] / alpha).

eNB avoids PUSCH allocations requiring more than maximum UE transmit power based on the estimated pathloss and PUSCH transmit power equation.

Although there are some uncertainties with Pcmax due to maximum output power tolerance and MPR/A-MPR, and with f due to TPC errors, eNB can estimate PL with reasonable accuracy.

Implementation 2 – PHR is used to learn power headroom
eNB performs UL scheduling based on pathloss estimated from PHR and the power headroom indicated by the PHR.

eNB avoids PUSCH allocations requiring more than maximum UE transmit power based on the indicated power headroom.

Since the actual power headroom is used for scheduling, uncertainties related to Pcmax and f can be compensated.

	ZTE
	CC specific PHRs(type1 and type2) can be used by eNB to schedule PUSCH transmission and PUSCH+PUCCH transmission respectively on that CC.  And reported PHRs can enable eNB to also estimate how much power is left compared to UE total maximum power as much as possible since power scale down should be avoided as much as possible. And eNB can roughly do the job based on reported CC specific PHRs due to uncertainty of Pcmax,c and power control error. The uncertainty should be investigated.

	 MediaTek
	The main purpose of power headroom reports is to provide information to the eNB on how close the UE is operating to its maximum transmission power capabilities. This information is needed for packet scheduling and link adaptation. For example, being aware of the fact that a UE is operating at its maximum transmission power, the eNB can also know that allocating more physical resource blocks to that UE will result in a drop of its experienced SINR. 

In carrier aggregation, if there is more than one UL CC, collecting individual PHR is not enough to truly reflect the per-UE headroom. Even per-CC PHRs are reported for all CCs all the time does not solve the problem. Since there may be MPR or scaling at the UE which is unknown to the eNB.

Section 2.6 is added to discuss the proposal of Per UE PHR.

	Samsung
	The intention of the PHR is for UE to provide ENB the necessary information to avoid the power shortage problem in scheduling. Basically the same intention is valid to the carrier aggregation.

In carrier aggregation unlink REL-8 two cases needs to be considered. 1) PUSCH is scheduled in a single cell(e.g. UE is configured with cell 1 and cell 2, and PUSCH is scheduled in cell1)  2) PUSCHs are scheduled in multiple cells. 

For the first case, we assume per CC PHR is enough. The reported difference between the CC specific maximum power and estimated transmission power of the CC provides enough information for power-shortage avoidance scheduling. For the latter case, it has not been discussed in detail yet. We may or may not need an additional PHR to handle the uplink scheduling over multiple cells. 

But per CC PHR is anyway needed for the uplink scheduling on the single cell. 

	QCOM 
	PHR is used by the eNB for UL scheduling and power control the UL CC’s.

	LGE
	PHR can be used for the eNB to determine how much more uplink resources (# of PRBs, MCS) a UE is able to use. It can help to avoid allocating uplink resources the UE cannot use due to the power limitation.

	RIM
	PHR provides the eNB with information on how much power headroom is available at the UE so that the eNB can make decision on scheduling and link adaptation. For example, the larger the power headroom available at the UE, the higher the MCS that can be assigned to the UE. The eNB may also choose to schedule a UE with larger power headroom (thus higher MCS) in a proportionally fair manner.

In the case of carrier aggregation, PHRs of different UL CCs configured for the UE can help the eNB in deciding which UL CC to schedule to the UE. For example, the eNB may decide to schedule the UE on the UL CC with the largest power headroom (i.e. the UL CC with the best channel condition). In deployment scenario 3, as the UE moves from one location to another, the amount of pathloss changes on different CCs will be different. In this case, it is important for the eNB to know the power headroom of the UL CC for which the PHR trigger conditions are met.

	Motorola
	PHR is needed to inform eNB UL scheduler of the UE’s transmit power headroom for PUSCH and/or PUCCH transmissions in a cell. PHR depends on configured maximum UE output power (Pcmax) and the transmit power level computed by the UE for a given subframe (P_pusch/P_pucch). The eNB may not be able to autonomously determine Pcmax (as the exact value of A-MPR used by the UE is not known at the eNodeB) and some quantities used in computation of P_pusch/P_pucch such as latest estimate of path loss and TPC commands used at the UE (since some PDCCH transmissions may not be successfully decoded by the UE). PHR inputs allow the eNB scheduler in R8/R9 to account for the variation of above mentioned parameters, and it is our understanding that this will continue to be the case for carrier aggregation in R10.

	ITRI
	PHR is used by eNB for UL scheduling (i.e., MCS, RB size) and UL power control in Rel-8/9. The same method could be also used per CC in carrier aggregation.

	HT mMobile Inc.
	PHR is used for UL scheduling and UL power control. Based on the information, eNB can estimate how much more uplink bandwidth per subframe a UE is capable of using. This can help to avoid allocating uplink transmission resources and MCS to UEs which are unable to use them.

	Pantech
	The eNB requires knowledge of uplink channel gain of each UE to perform radio resource allocation using link adaptation and scheduling. To do so, the UE transmit power is a factor to be obtained at the eNB, and hence each UE reports the PHR which is defined as the difference between the maximum UE transmit power and the UE transmit power by indicating how much additional power is left. It is possible to estimate the DL path loss from the reported PHR used by the eNB to calculate the path loss of each UE, enabling the estimation of the UE transmit power and set the SINR target together with its associated TPC commands. 
Since multiple component carriers have the potential to be used to transmit UL data in CA of LTE R-10, the reporting of multiple PHR should be considered. In so doing, the impacts on the current PHR operation should be revisited and any change might be addressed if necessary.

	Fujitsu
	Based on PHR eNB makes the resource allocacation for scheduling and performs link adaptation.


2.2 PHR Configuration

For PHR configuration two different solutions have been discussed:

Alternative 1: NW Configuration of PHR per CC

The eNB would configure per UL CC if PHR reporting should be switched on or off. This means that the eNB could configure only a subset of the UL CCs to transmit PHR. The eNB could also configure all UL CCs to transmit PHR. New configuration parameter(s) would be needed for PHR. 

Alternative 2: No explicit PHR Configuration
The eNB would receive PHR from all configured/activated UL CCs. There would be no new configuration parameters needed for PHR. 

	PHR Configuration

	Company name
	Preferred solution/Motivation/Reasoning

	 Ericsson & ST-Ericsson
	No explicit PHR Configuration. We think that all active CCs (if explicit activation agreed, otherwise all configured CCs) should report PHR. The reason for this is that the eNB will need input from all CCs in order to gain an overview of the power consumption in the UE and thus be able to schedule each UL CC with a suitable output power and MCS.



	Hitachi 
	Alternative 2. There is no strong motivation to exclude any activated UL CC when PHR is configured. 

	 Panasonic
	Alternative 2. No explicit PHR configuration from NW is required. Since TPC errors are independent for each CC, the PHR should be reported for all configured (respectively active) UL CCs in order to synchronize eNB and UE. The overhead caused by PHR transmissions can be considered as negligible in the scope of carrier aggregation. Furthermore reporting PHR for all UL CCs at the same time, allows eNB to get an understanding on UEs overall power situation.

	 CATT
	 Alternative 2 is preferred. We also think alternative 1 is aggressive for different downlink pathloss and TPC loss.

If we go for alternative 1, because the Pcmax.c is different on each CC, eNB could not deduce the power information on the unconfigured CC from the configured CC. For example, if CL-DFT-S-OFDM transmission or occurrence of PUCCH and PUSCH in same TTI occurs on the PHR configured CC, but not on the PHR unconfigured CC, the Pcmax.c will be different for the different MPR.

	 Alcatel-Lucent
	Alternative 2: it is not possible for eNB to share the PHR across CCs to estimate available power on each CC for scheduling purpose hence it is necessary for per CC PHR and the eNB should receive PHR from all configured (from all activated is explicit activation is agreed) UL CCs..

	Nokia & NSN
	In Rel-8, it is already possible to disable PHR, either to set it as "release" or set the periodicPHR-Timer and dl-PathlossChange to "infinity". The possibility to switch on/off per CC could be kept for Rel-10. No strong opinion.

	NTT DOCOMO 
	We prefer Alternative 1.

For implementation 1 stated under our comment in section 2.1, the eNB only needs to be able to estimate pathloss from PHR. As pathloss would not be different for UL P/SCells in the same band under deployment scenario 1 (they would be different for deployment scenario 3 and 4), there is no need for the eNB to receive PHR from each of these UL P/SCells.

If PHR is required for all UL P/SCells, then the NW can just simply configure PHR for all UL P/SCells with Alternative 1. 

	ZTE
	Alternative2. Basically we think PHRs of all the CCs are needed. In some limited scenarios PHRs of CCs maybe similar to each other, but it doesn’t justified to make it configurable per CC.

	 MediaTek
	Alt.2 only if periodicPHR-Timer, prohibitPHR-Timer, and dl-PathlossChange are all common for both inter-band or intra-band UL aggregation case. Otherwise, even there is only intra-band UL in Rel-10, Alt.1 is preferred, since we prefer to consider this together with the potential RRC message structure change.

	Samsung
	Alternative 1.

With or without explicit PHR configuration, UE behaviour in configuring PHR is same. Hence ‘no explicit PHR configuration’ means saving tens of bits per RRC connection.

With NW configuration of PHR per CC, all configuration is possible. 

We consider being futureproof is more important than saving tens of bits per connection.

One can wonder whether there is any use case for UL CC not configured with PHR function. It is very hard to answer because it is basically in the scope of newtork operation/scheduling policy/scheduling strategy. But we assume it has been allowed in REL-8 where PHR function is an optional function i.e. UL CC not configured with PHR function has been a valid option since REL-8. We don’t see any reason to deviate from REL-8, hence support alternative 1



	QCOM 
	We prefer alternative 2 because we don’t see strong reason to make it configurable per UL CC.

	InterDigital
	Alt-2: No explicit PHR configuration per CC. We do not see a justifiable benefit for Alt-1 where the eNB could configure only a subset of the UL CCs to transmit PHR. In addition, Alt-2 is a simple extension of the LTE PHR functionality to UL CA.

	LGE
	We support Alternative 2. 

We think that PHR should be reported for all CCs because each CC may experience different TPC errors.

Moreover, we consider omitting the PHR to be a signaling optimization with the assumption that the PHR values for some CCs may be same in some scenarios

	RIM
	We prefer Alternative 1 and reuse the same process as Rel-8/9. In Rel-8/9, PHR is configured by the eNB. If the eNB does not configure PHR for a UE, the UE does not trigger and send PHR. In Rel-10 carrier aggregation, same process can be used where the eNB can configure PHR for each configured CC.

In addition, in the case of intra-band UL CA, all the CCs have the same pathloss. The impact of TPC error only occurs when TPC accumulation is enabled. When TPC accumulation is not enabled, there is no impact. In this case, the eNB can deduce the power headroom of an UL CC based on the PHR received for another UL CC in the same band. The eNB can decide whether to configure PHR for an UL CC based on the band the UL CC is located and whether TPC accumulation is used (i.e. the UL power control scheme employed by the eNB).

	Motorola
	We have a slight preference for alternative 2: No explicit PHR configuration (PHRs reported on all CCs). 
The main reason is that the TPC commands to be applied to different CCs may be lost by the UE in an uncorrelated manner. Thus the accumulation of TPC bits for each CC may be different, and cannot be predicted by the eNB unless it receives PHRs on each CC. However, we note that in general it would be beneficial for the eNB to switch off PHR reporting, to avoid sending unnecessary PHR in scenarios in order to save battery life at the UE, especially when there is no uplink traffic for the UE. For example in scenario 1, the UE is likely to experience the same path loss in all the uplink CCs. Hence if it were not for the uncorrelated TPC losses mentioned above, it would be beneficial to turn off the PHR reporting on all except one UL CC in this scenario. However, in scenario 3, the UE may very well have different path losses on the different CCs depending on the antenna patterns, and hence the eNB may wish to receive PHRs on each UL CC. So depending on the scenario we agree that some eNB flexibility (such as provided in Alternative 1) could be useful as well.

	ITRI
	We prefer Alternative 2.
We do not see strong reason why a scheduled CC does not need to report its PHR. 

	HT mMobile Inc.
	Alternative 2. As different CCs may have different Pcmax.c and carry different physical channels (PUCCH, PUSCH with UCI and PUSCH without UCI), the power scaling performed by UE on each CC may result in different PHR among the configured UL CCs. Furthermore, the power control on different UL CCs is performed independently. Due to the inevitable TPC errors on different UL CCs, we believe the estimation of PHR on one UL CC based on the PHR on another CC is not accurate enough.

	Pantech
	Alternative 1 is preferred. 
Alternative 2 can be the baseline operation of PHR reporting since no new configuration parameters might be needed. However, it would be beneficial to give some flexibility to eNB and/or UE for transmission and reception of PHR reporting. On the other hand, the additional overhead of new configuration parameter(s) by adopting Alternative 1 seems to be negligible enough if we can reuse the current MAC PDU format. It is also observed that NW configuration of PHR per CC is considered as a superset of Alternative 2 which is the case of PHR reporting of all configured CCs.

Thus, it would be worthwhile to assess the pros and cons of both options over the next meetings.

	New Postcom
	Alternative 2 is preferred. 
We think it is necessary for eNB to know the power headroom of all “activated” component carriers of a UE.

	Fujitsu
	Alternative 2 is preferred. 


2.3 Setting PHR Timers/Parameters

In Rel-8/9 the following PHR related parameters can be configured per UE; prohibitPHR-Timer,  periodicPHR-Timer and dl-PathlossChange.

For Rel-10, these timers/parameters could either be configured per UE as in Rel-8/9 or per CC. Since some companies might prefer different solutions for different timers/parameters each timer/parameter is handled separatley.

2.3.1 periodicPHR-Timer
In Rel-8/9, a PHR report is triggered when the periodicPHR-Timer expires. The following options for setting it have been identified:

Alternative 1: One timer per CC 
Each UL CC would be configured with its own timer value and each UL CC would start/restart its timer individually. The timer value could be the same or different for each UL CC. Upon timer expiry, PHR would be triggered for the UL CC associated with the timer.
Alternative 2: One timer per UE

There would be one timer instance per UE. This timer would have one value and upon expiry, PHR would be triggered for any UL CCs which shall report PHR (depending on decision in 2.2)

	periodicPHR-Timer

	Company name
	Preferred solution/Motivation/Reasoning

	 Ericsson & ST-Ericsson
	One timer per UE. Since we think that all UL CCs should always report PHR at the same time, one timer per UE should be used. Having a single timer also seems like the least complex solution.



	Hitachi 
	Alternative 1. Also the same timer value is sufficient and simple, and thus only a single value should be configured and applied to all CC's 

	 Panasonic
	Alternative 2. One periodicPHR-timer per UE is sufficient in our opinion. Upon expiry of this timer, PHR would be triggered for all configured (respectively active) UL CCs. 

	 CATT
	 Alternative 1. We agree with Hitachi.

	  Alcatel-Lucent
	Alternative 2. If per CC PHR can be sent on any CC, it is possible that all CCs would report their PHR simultaneously and per UE periodicPHR-Timer provides a simple solution.

	Nokia & NSN
	Alternative 2. Reporting PHR for all the scheduled CCs at the same TTI provides more information to eNB on how close to peak power the UE was operating and it is simpler for UE/eNB implementation to only maintain one set of timers per UE. 

	NTT DOCOMO 
	We support Alternative 2.

When triggered for any one UL P/Scell, we think PHR for all UL P/SCells (for which PHR is configured) should be reported as stated under our comment in section 2.3.2. Then, there would be no meaning to have this timer maintained per UL P/SCell. 

	ZTE
	Alternative2.  one periodical timer per UE enable simultaneous PHR triggering time point as natural. 

	 MediaTek
	Alt.2 only if periodicPHR-Timer, prohibitPHR-Timer, and dl-PathlossChange are all common for both inter-band or intra-band UL aggregation case. Otherwise, even there is only intra-band UL in Rel-10, Alt.1 is preferred, since we prefer to consider this together with the potential RRC message structure change.

	Samsung
	Alternative 1

We don’t see big difference in complexity/performance between two approaches.

We prefer simpler solution, and to us one timer per CC is the one. 

In one timer per CC, the signaling is a linear extension of REL-8 PHR signaling; n * PHR configurations.

If we go for one timer per UE, and if we have other parameter that need to be per CC, the signaling would be a bit cumbesome; 1 * per UE timer + n * per CC parameter

Preperred solution : One timer per CC

	QCOM
	We prefer alternative 2 for simlpicity and don’t see a strong motivation for alternative 1.

	InterDigital
	Alt-2: One timer per UE provides simpler Rel’10 UE PHR operation. In addition, with the solution, it is possible for the eNodeB to more efficiently schedule UE with simultaneous UL grants on multiple UL CCs.

	LGE
	We support Alternative 2 for simplicity reason

	RIM
	Alternative 1, and the same timer value can be applied to all the CCs. It is simpler to maintain PHR triggers/timers for each configured UL CC, basically reuse the Rel-8/9 procedure on a per CC basis. In addition, for CA deployment scenario 3 and for inter-band UL CA (for future release), the pathloss changes and occurrence of trigger event can be different for different UL CCs.

	Motorola
	Alternative 2: One timer per UE.

When using one timer per cell, the reporting intervals for different cells may not be aligned and the various PHR timers may expire in different subframes. This would lead to more frequent transmission of PDUs carrying a PHR.

Since we see no clear need for a per-cell timer, to keep the UE behavior similar to Rel-8 we think the best option is to maintain one timer per UE.

We note that the decision on whether to use per-CC or per-UE timer for periodicPHR-Timer should be consistent with the corresponding decision for prohibitPHR-Timer. If per-CC periodicPHR-Timer is used but the prohibitPHR-Timer is per-UE, then there would be an ambiguity about when to restart the prohibitPHR-Timer if the UE transmits a PHR for one CC but not for other CCs. It may seem natural to restart the timer right away in that case, but that may prevent a significant pathloss change on another CC from being notified expeditiously to the eNB. Conversely, if the periodicPHR-Timer is per-UE but the prohibitPHR-Timer is per-CC then there would be an ambiguity when to restart the periodicPHR timer when the prohibitPHR timer expires for one CC but not for other CCs.

	ITRI
	We prefer Alternative 2. 
When multiple UL CCs are configured/activated, it is most likely that all configured/activated UL CC are scheduled for transmitting data. Therefore, one timer per UE is enough. 

	HT mMobile Inc.
	Alternative 2. We believe that all the configured UL CCs (or activated UL CCs if UL CC activation/deactivation is agreed) should report PHR at the same time. One set of timers including periodicPHR-Timer and prohibitPHR-Timer per UE should be used for its low complexity.

	Pantech
	Alternative 2 is preferred.

	New Postcom
	No strong opinion on this issue.

	Fujitsu
	Alternative 2 is preferred.


2.3.2 dl-PathlossChange
In Rel-8/9, when the prohibitPHR-Timer expires and the change in measured DL pathloss since the last PHR was transmitted exceeds the dl-PathlossChange threshold, the UE will trigger a PHR. The following options for setting it have been identified:

Alternative 1: One parameter per CC

There would be one instance of the dl-PathlossChange parameter per DL CC. Regardless of whether the prohibitPHR-Timer expires for all UL CCs individually or at the same time, each DL CC would be compared against the DL pathloss change threshold value configured for that specific CC. This value could be the same for some CCs depending on configuration.

Alternative 2: One parameter per UE

There would be one instance of the dl-PathlossChange parameter per UE. Regardless of whether the prohibitPHR-Timer expires for all UL CCs individually or at the same time, all DL CCs would compare their DL pathloss change to the same threshold value. (Note: If the timer is configured per CC, “all DL CCs” refers to all DL CCs for which the corresponding UL CC’s prohibitPHR-Timer has expired in this TTI). 

	dl-PathlossChange 

	Company name
	Preferred solution/Motivation/Reasoning

	 Ericsson & ST-Ericsson
	 One parameter per UE. Even though the pathloss may differ between different CCs, it should be sufficient to compare the pathloss change to the same criteria, when deciding if a PHR should be triggered.

	Hitachi
	Alternative 2. There is no strong motivation for CC specific value, since all UL CC’s belong to the same frequency band in Rel-10. 

	 Panasonic
	Even though for Rel-10 only intra-band aggregation is supported in the uplink and hence one parameter per UE is sufficient, in order to be future proof for support of inter-band aggregation case, it might be better to configure one dl-PathlossChange parameter per CC.  

	 CATT
	 Alternative 2.

The criteria for pathloss change should be same, so the configured value should be UE specific.

	  Alcatel-Lucent
	 Alternative 2. per UE configured dl-PathlossChange is sufficient for PHR reporting in rel-10.

	Nokia & NSN
	Alternative 2. Even if the parameter dl-PathLossChange is per UE, the path loss might change more on some CCs than on others (CC on different frequency bands). Therefore one parameter per UE is fine as long as PHR is triggered as soon as at least on one activated CC the path los changes more than dl-PathLossChange.

	NTT DOCOMO 
	We support Alternative 2.

We think the dl-PathlossChange criteria should be monitored for each UL P/SCell (for which PHR is configured), but the value of dl-PathlossChange does not have to be different per UL P/SCell.

Furthermore, when the dl-PathlossChange criteria is satisfied for any one UL P/SCell, it is likely that pathloss of the other UL P/SCells would also have changed to quite some extent, and so PHR for all UL P/SCells (for which PHR is configured) should be reported together. 

	ZTE
	Alternative1. in some scenario e.g. scenario3 and4 pathloss change of CCs could be quite different. So UE should compare DL PL of CC to its threshold individually. However the threshold itself could be the same and it is up to the configuration.

	 MediaTek
	Alt.2 only if periodicPHR-Timer, prohibitPHR-Timer, and dl-PathlossChange are all common for both inter-band or intra-band UL aggregation case. Otherwise, even there is only intra-band UL in Rel-10, Alt.1 is preferred, since we prefer to consider this together with the potential RRC message structure change.

	Samsung
	Alternative 1 
In REL-10, one dl-pathlosschange should be enough. However, it is not clear whether a single value works for inter-band scenario for the future release.

If we go for one parameter per UE in REL-10, and if it turns out not efficient for future release, we will be forced to change ASN.1.

Since one parameter per CC will work well with any scenario at the expense of tens of additional bit per RRC connection, it is our preferred solution

	QCOM
	We prefer alternative 2 since we expect DL pathloss change is more or less per UE.

	
	

	InterDigital
	Alt-2: One parameter per UE. We have the same reasoning as identified by Ericsson.

	LGE
	We support Alternative 2.

Due to the fact that Rel-10 only supports intra-band aggregation in the uplink, we think that one parameter per UE is enough,

	RIM
	Alternative 2. One value for dl-PathlossChange is sufficient. However, the UE still monitors the pathloss change on the per CC basis and compare the pathloss change to the dl-PathlossChange value. 

We also think that this may be a stage-3 issue as it depends on the RRC message structure.

	Motorola
	Alternative 2: One parameter per UE. 

The variable dl-PathlossChange allows the eNB to impose a hysteresis to avoid the UE sending PHRs for small changes in the path loss. Since all UL CCs are in the same band, it is reasonable to assume that the path loss exponents are the same, so the rates at which path loss will change will be similar for all carriers (even if the actual path loss values are different). Based on this, a common value of dl-PathlossChange appears to be sufficient.
Note that even though the dl-PathlossChange threshold parameter should be per-UE, since cells may have different coverage range (e.g. scenario 3 intra-band), there is a need for the UE to maintain per-CC pathloss estimates for at least this scenario. In this case, each pathloss estimate would be compared to the dl-PathlossChange threshold, and each cell could separately trigger a PHR report.  

	ITRI
	We prefer Alternative 2.

We think one criteria is enough.

	HT mMobile Inc.
	Alternative 2. One parameter per UE should be enough for both Rel-10 with intra-band aggregation and future release with inter-band aggregation. One parameter per UE is sufficient in Rel-10 with intra-band aggregation as different CCs may experience similar pathloss change. In further release with inter-band aggregation, UE needs to perform per-CC pathloss estimation, if the path loss change for one of the configured UL CCs (activated UL CCs if UL CC activation/deactivation is agreed) exceeds the threshold, PHRs for all the configured UL CCs (activated UL CCs if UL CC activation/deactivation is agreed) should be triggered. One parameter per UE is also enough. 

	Pantech
	No strong opinion on this issue.

	New Postcom
	Alternative 2 for the value setting of dl-PathlossChange, no strong reason is observed to set different values for different component carriers.

	Fujitsu
	We prefer Alternative 2.


2.3.3 prohibitPHR-Timer
This parameter is used in combination with dl-PathlossChange and the following options for setting it have been identified:
Alternative 1: One timer per CC 
Each UL CC would be configured with its own timer value and each UL CC would start/restart its timer individually. The timer value could be the same or different for each UL CC. Upon timer expiry, PHR would be triggered for the UL CC(s) associated with the timer.
Alternative 2: One timer per UE – report for all UL CCs
There would be one timer instance per UE. This timer would have one value and upon expiry, if the dl-PathlossChange thereshold has been exceeded by at least one DL CC, PHR would be triggered for any UL CCs which shall report PHR (depending on decision in 2.2).

Alternative 3: One timer per UE – report only for UL CCs exceeding the threshold
There would be one timer instance per UE. This timer would have one value and upon expiry, PHR would be triggered for any UL CC identified in Section 2.2 where the dl-PathlossChange threshold has been exceeded. The dl-PathlossChange could be configured either per UE or per CC.

	prohibitPHR-Timer
	 
	 

	Company name
	Preferred solution/Motivation/Reasoning

	 Ericsson & ST-Ericsson
	One timer per UE – report for all UL CCs. If one DL CC has exceeded the pathloss change since the last PHR report, it is very likely that one or more other DL CCs are close to exceeding the threshold. Therefore it would make sense to report PHR for all UL CCs, even though only one DL CC may have exceeded the threshold, in order to avoid that some UL CCs will have a very large DL pathloss change by the next time the timer is triggered. Due to independent TPC errors PHR can be different even for adjacent CC that experience similar pathloss changes.

	Hitachi 
	Alternative 1. We think reporting should be per CC, therefore maintenance of prohibit timer should be also per CC. However, the same timer value is sufficient and simple, and thus only a single value should be configured and applied to all CC's 

	 Panasonic
	Alternative2. One prohibitPHR-timer per UE is sufficient in our view. PH should be reported for all UL CCs.

	 CATT
	 Alternative 1. We agree Hitachi.

	 Alcatel-Lucent
	One timer per UE. Either to use Alternative 2 or Alternative 3 is stage 3 details and should be discussed in the context of PHR MAC CE format design.

	Nokia & NSN
	One timer per UE – report for all the scheduled CCs

Reasoning same as in 2.3.1.

	NTT DOCOMO 
	We support Alternative 2.

When triggered for any one UL P/SCell, we think PHR for all UL P/SCells (for which PHR is configured) should be reported as stated under our comment in section 2.3.2. Then, there would be no meaning to have this timer maintained per UL P/SCell. 

	ZTE
	Alternative3. unique periodical timer has already enable simultaneous triggering. It is not necessary to trigger PHR of all CC only due to PL change exceed the threshold of e.g. one CC otherwise a lot PHR signaling will be caused. Once a PHR due to PL change is reported eNB can still roughly know UE specific power limitation based on this PHR and maintained PHR of those CC which PL is not changed.

	 MediaTek
	Alt.2 or 3 only if periodicPHR-Timer, prohibitPHR-Timer, and dl-PathlossChange are all common for both inter-band or intra-band UL aggregation case. Otherwise, even there is only intra-band UL in Rel-10, Alt.1 is preferred, since we prefer to consider this together with the potential RRC message structure change.

	Samsung
	Alternative 1

 Prohibit mechanism does not need to be very sophisticated. Having prohibit timer per CC, we can reuse the REL-8 prohibit mechanism as it is.

	QCOM
	We prefer either alternative 2 or alternative 3 since the purpose of prohibitPHR-Timer is used to limit the overall PHR rate per UE. Alternative 2 is simpler but Alternative 3 is more optimized since the DL pathloss change may not be the same in different bands.

	InterDigital
	Alt-2: One timer per UE-report for all UL CCs. In our view this simplifies Rel’10 UE PHR operation. Also, it makes the eNodeB obtain PHR for all UL CCs in a coherent manner. Accordingly, it is possible for the eNodeB to more efficiently schedule UE with simultaneous UL grants on multiple UL CCs.

	LGE
	We support Alternative 2 for simplicity reason.

	RIM
	We prefer Alternative 1. For CA deployment scenario 3 and inter-band UL CA (for future release), the pathloss trigger condition for different UL CCs may not occur at the same time. Having to report the PHRs of all UL CCs whenever PHR of anyone of the UL CC is triggered will cause unnecessary signaling overhead, especially a UE could have up to five configured UL CCs.

In addition, it is simpler to maintain PHR triggers/timers independently for each configured UL CC, basically reuse the Rel-8/9 procedure on a per CC basis.

	Motorola
	Alternative 2: One timer per UE – report for all UL CCs

Since we think the periodic PHR timer is per UE, also the prohibitPHR-Timer should be per UE. When it expires and one of the cells exceeds the threshold, a report is sent for all CCs. 

See also our comment in Section 2.3.1 where we argue to decide consistently on per-UE or per-CC timers for prohibitPHR-Timer and periodicPHR-Timer. Our preference is per-UE for both timers so that a significant pathloss change on one CC can be notified expeditiously to the eNB on another CC.

	ITRI
	We prefer Alternative 2.

We think that while one CC experiences pathloss change exceeding the threshold the other CCs would have the similar pathloss change. Therefore, we think report for all UL CCs is reasonable.

	HT mMobile Inc.
	One timer per UE. Same reason as 2.3.1.

	Pantech
	Alternative 1 is preferred.

	New Postcom
	Alternative 1 is preferred. 

	Fujitsu
	Alternative 1 is preferred. 


2.4 On which resource to transmit PHR
In Rel-8/9 PHR is reported as a MAC Control Element in a TTI where the UE has available PUSCH resources. If the allocated UL resources can accommodate the PHR MAC CE is decided by the Logical Channel Prioritization (LCP) procedure. The following possible solutions for which resource to use in Rel-10 when transmitting PHR have been identified:

Alternative 1: Transmit PHR on any UL CC

When a PHR is triggered it could, during RLC segmentation and MAC multiplexing, be included in any of the MAC PDUs build for this TTI. This means that more than one (possibly all) PHRs triggered in a specific TTI could be sent on one CC. In order to inform the eNB of which UL CC each PHR belongs to, a new or modified MAC PHR CE format would be needed. 

Alternative 2: Transmit PHR only on the CC it’s reporting for

When a PHR is triggered it may only be transmitted on the UL CC which it is reporting PHR for. This means that the PHR will not be transmitted until the specific UL CC has an UL grant.  

	On which resource to transmit PHR

	Company name
	Preferred solution/Motivation/Reasoning

	 Ericsson & ST-Ericsson
	Transmit PHR on any UL CC. This solution would be the most flexible and we think that the standardization impact from having a new or modified PHR MAC CE is reasonable. RAN2 will anyway have to put in some effort to modifying the PHR MAC CE in order to handle the separate PUCCH/PUSCH PHR reports for the PCC. Also, since we prefer a solution where all UL CCs report PHR in the same TTI and not all may have a valid UL grant for this specific TTI, allowing them to be transmitted on another CC would be necessary.

	Hitachi 
	Alternative 1. Modified MAC CE should be specified, which has indicator of which UL CC the PHR belongs to. We think PHR triggering should be per CC, so PHR grouping is not needed. Note that there shall not be multiple PHR’s that belong to the identical CC in the TTI. 

	 Panasonic
	Alternative 1. Since the QoS should be roughly the same for each UL CC, it should be possible to transmit a PHR on any UL CC. The additional standardization effort in defining a new PHR MAC PDU format is considered as reasonable.   

	 CATT 
	 Alternative 2. This solution is sufficient for PHR usage, and has the good compatibility with current R8/9 spec.

For the type1/2 PHR from RAN1 LS, we just think it is only impact the PCC, not impact the PHR reporting on other CCs, because the UL resource allocation is per CC, and based on per CC PHR information.

	 Alcatel-Lucent
	Alternative 1. Transmission of PHR on any UL CC is helpful to provide more timely power information to the eNB, hence to improve the scheduling efficiency. However, this requires new PHR format to indicate the CC which the PHR reporting is corresponding to. As there is a need for modifying the PHR MAC CE in order to accommodate two type of PHR (PUSCH and PUSCH+PUCCH) agreed in RAN1, the modification could also be designed to accommodate the new PHR MAC CE format.

	 Nokia & NSN
	Alternative 1:
Because of potential retransmission timing differences, scheduling all CCs with new transmission in the same time is difficult. To ensure that the eNB can obtain a PHR for all the scheduled CCs in the same TTI, cross-carrier PHR is needed, Note that “transmit PHR on any UL CC” does not mean that the UE can wait for a particular CC to have a grant for the PHR to be transmitted, nor that the UE can transmit a PHR without an UL grant. PHR transmission should occur in the first TTI where UL grant(s) is(are) available following a trigger. In this TTI, when more than one CC allows the PHR to be transmitted, the UE is free to select which one to use.

	NTT DOCOMO 
	We support Alternative 1.

We think that the eNB scheduler can decide whether or not to schedule on a UL P/SCell based on the pathloss estimated from PHR. For example, eNB can stop scheduling on a particular UL P/Scell when it detects that the pathloss on that UL P/Scell is larger than a certain (absolute or relative) threshold. Then, if transmission for a PHR related to a particular UL P/Scell is restricted to that UL P/Scell, eNB will not receive PHR for the UL P/Scell it decided to stop scheduling on, and cannot decide to resume scheduling on that UL P/Scell.

Also, when triggered for any one UL P/Scell, we think PHR for all UL P/Scells (for which PHR is configured) should be reported as stated under our comment in section 2.3.2. Then, if transmission for a PHR related to a particular UL P/Scell is restricted to that UL P/Scell, eNB would need to allocate PUSCH on all UL P/Scells in order to obtain PHR for all UL P/Scells. 

	ZTE
	Alternative1. If PHRs of different CC are reported independently then most likely they will be reported in different time. And then it is bit difficult for eNB to get the whole picture of PHR per UE. To report via any available UL grant enable simultaneous reporting as natural. 

	 MediaTek
	We think Alt. 1 is customized for the solution to report PHR for all CCs together. The reason for reporting PHR for all CCs together is for eNB to speculate the true PH of a UE. Since we are not convinced that true PH can be speculated this way, Per UE PHR is proposed in 2.6.


With Per UE PHR, Alt. 2 is preferred, Rel-8/9 mechanism can be preserved, PHR is reported when there is a PUSCH on the concerned CC. If eNB is interested in getting PHR for a UL CC, there should be no problem to schedule a UL grant on that CC.

	Samsung
	Alternative 2 
‘Transmit PHR on any UL CC’ causes couple of complexity. 1) UL id is required. 2) PH calculation should be updated for the case where PHR is transmitted in the irrelevant UL CC. 

We believe this complexity is not justified. ENB can get the PHR of an UL CC whenever it wants by issuing small grant on it.

	 QCOM
	We prefer alternative 1 since it’s more flexible.

	InterDigital
	Alt-1: Transmit PHR on any UL CC provides greater flexibility in PHR reporting since a grant is not required on the reporting CC. In addition, if this alternative is agreed, then the per-UE timer/parameter option (covered in Section 2.3) makes more sense.

	LGE
	We support Alternative 2.

As mentioned in section 2.5, we believe that PHR should be transmitted only when the concerned UL CC is scheduled, which is Rel-8/9 compatible.

In this sense, we don’t see a problem to Alternative 2, which is Rel8/9 compatible because for a UL CC for which PHR needs to be transmitted, the UE is capable of transmitting PHR. 

Also, we think that because of similar QoS on all CCs, PHR reception timing at the eNB side from different UL CCs wouldn’t be so different. 

From those reasoning, we don’t see strong motivation to modify the current Rel8/9 procedure and the format.

	RIM
	Alternative 1. When triggered, the PHR of a UL CC should be transmitted to the eNB in a timely fashion in order to provide up to date information to the eNB’s scheduler. Therefore, whenever there is an UL grant for a UL CC, the PHR of any UL CC can be transmitted on the scheduled UL CC.

In addition, the flexibility of transmitting a PHR on any scheduled UL CC allows the UE to avoid transmitting MAC CE on a UL CC which is heavily punctured by UCI.

Having eNB to issue small grant on a particular UL CC in order for UE to send the PHR of that CC is not efficient since the eNB does not have information regarding whether a PHR has been triggered in the UE.

	Motorola
	Alternative 1: Transmit PHR on any UL CC

Firstly, in scenarios where due to high path loss the eNB has stopped providing grants on a particular Scell, the UE would trigger a PHR on that Scell when the situation has improved sufficiently. If the UE is limited to sending the PHR only on the Scell to which it applies, then the UE cannot notify the eNB of the improved situation.

Secondly, if more than one PHR needs to be sent in the same TTI, it is possible that the UL CC may not have a PUSCH grant. In such a case, it is better to allow early reporting of the PHR through a UL grant on a different CC rather than delaying the PHR. Therefore we think it is useful to allow the UE to send a PHR in a grant on a different Scell than the Scell for which it was triggered. 

	ITRI
	We slightly prefer Alternative 1.

When multiple UL CCs are configured/activated, the all configured/activated are most likely scheduled for transmitting data at the same time. Therefore, it is more flexible that transmitting PHR could be on any UL CC.

	HT mMobile Inc.
	Alternative 1: 

We believe all UL resources on multiple UL CCs granted for new transmission can be considered as a resource pool. PHR for all configured UL CCs (activated UL CCs if UL CC activation/deactivation is agreed) should be transmitted using the resource pool in the same subframe. So that PHR can be transmitted timely on any UL CC with UL grant for new transmission, which improves the flexibility. 

	Pantech
	Alternative 1 is preferred.

Alternative 1 provides much higher flexibility for PHR reporting at the cost of additional parameter(s) with modification of PHR MAC CE. This tradeoff seems to be acceptable with respect to operational efficiency of PHR transmission and resource utilization. However, even in Alternative 1 there should be no restriction on the number of UL CCs for PHR transmission.

	New Postcom
	Alternative 1 is preferred. This will shorten the delay of power headroom reporting for a triggered CC and helps efficient scheduling at eNB side.

	Fujitsu
	Alternative 1 is preferred.


2.5 When to transmit PHR

In Rel-8/9, PHR may only be reported in a TTI where the UE has available PUSCH resources. In Rel-10 the PUSCH resources are assigned per UL CC and not all UL CCs may have PUSCH resources in the same TTI. Based on this two different solutions can be identified

Alternative 1: Transmit PHR only when there is a PUSCH grant for the concerned UL CC

This would mean that even if PHR may be transmitted on another UL CC, its corresponding UL CC also needs to have an available PUSCH grant for the specific TTI. 

Alternative 2: Transmit PHR even if there is no PUSCH grant for the concerned UL CC

The UE would transmit PHR for any UL CC which PHR is triggered for regardless if there is an available PUSCH grant for the said UL CC. This solution would not be applicable when PHR is restricted to be transmitted on the UL CC it’s reporting for.

	When to transmit PHR

	Company name
	Preferred solution/Motivation/Reasoning

	 Ericsson & ST-Ericsson
	PHR should be transmitted for all active (configured, if no explicit activation mechanism) UL CCs even if they have no PUSCH grant for the specific TTI. Such a report would provide the eNB with some knowledge on the UE transmit power which the eNB can use for the UE link adaptation and scheduling. Since all UL CCs will share the same output power, we think that it would be beneficial for the eNB to always get a report from all UL CCs at the same time rather than making some UL CCs wait to transmit PHR until they have a valid grant. For the UL CCs which do not have a PUSCH grant, a reference format can be used to derive the PUSCH PHR for that UL CC.

	Hitachi 
	Alternative 2. This discussion depends on 2.4. If it is agreed that PHR can be transmitted on any CC, alternative 2 is logical because there is no need to wait for UL grant even if there is no PUSCH resource for a certain CC. 

	 Panasonic
	Alternative 2. In order to get a better understanding of UEs overall power situation, it would be beneficial for the eNB to always receive a PHR report from all configured UL CCs at the same time. For the UL CCs which do not have a PUSCH grant in the respective TTI, a reference uplink allocation can be defined to compute the PHR for that UL CC similar to the reference PUCCH format which was already agreed in RAN1. 

	 CATT
	 Alternative 1. There is no strong motivation to introduce the PHR MAC CE modification for cross CC transmission.

	 Alcatel-Lucent
	Alternative 2: PHR is transmitted on any UL CC if the UE has UL resources allocated for new transmission for this TTI.

	Nokia & NSN
	Alternative 1:

From network side we believe that if UE is not scheduled on multiple CCs it is either because (1) the cell load does not allow it or (2) the UE is power limited or (3) the QoS requirements can be fulfilled with single CC. In all cases there is no need to report PH for the not scheduled CCs.

PH calculation in physical layer is currently based on the estimated transmit power of the concerned CC according to the number of PRBs allocated and PC for the TTI. We do not see the need to change that.

	NTT DOCOMO 
	We support Alternative 2.

Same reasons as for that stated under our comment in section 2.4

	 MediaTek
	We think Alt. 2 is customized for the solution to report PHR for all CCs together. The reason for reporting PHR for all CCs together is for eNB to speculate the true PH of a UE. Since we are not convinced that true PH can be speculated this way, Per UE PHR is proposed in 2.6.


With Per UE PHR, Alt. 1 is preferred, Rel-8/9 mechanism can be preserved, PHR is reported when there is a PUSCH on the concerned CC. If eNB is interested in getting PHR for a UL CC, there should be no problem to schedule a UL grant on that CC.

	QCOM
	We prefer alternative 2 since it’s more inline with our preferences in other sections.

	InterDigital
	Alt-2: Transmit PHR even if there is no PUSCH grant for the concerned UL CC. This solution can provide the eNodeB scheduler with PHR information for an UL CC which does not have an UL grant in a TTI where PHR is triggered for another UL CC with an UL grant. Therefore, the eNodeB can get a full picture of the UE transmit power situation, so that it will be able to provide a proper UL grant for an UL CC currently not having an UL grant.

	LGE
	We support Alternative 1.

We agree with Nokia & NSN then prefer Alternative 1 which is Rel-8/9 compatible.

And, it seems not clear to us what the real problem is if PHR for some UL CC not being scheduled is delayed until they have an uplink grant.

	RIM
	Alternative 2. Same reasons as described in our comments in Sections 2.4 and 2.1. Similar to the agreement on PUCCH PHR in RAN1, a reference format can be defined for PUSCH PHR calculation when there is no UL grant for the corresponding UL CC.

	Motorola
	Alternative 2: 

As we indicated in our position in Section 2.4, we think it is beneficial to allow the UE to send a PHR on any Scell that has a PUSCH grant.

	ITRI
	We prefer Alternative 2 for in line with our previous preferences.

	HT mMobile Inc.
	Alternative 2: 

It is more inline with our positions stated in the previous sections. 

	Pantech
	Alternative 1 is preferred.

To be aligned with PHR transmission timing in LTE R-8/9, Alternative 1 seems to be preferred. Alternative 2 takes the burden of using PHR with the ungranted resource. Another concern is that the efficient resource allocation by eNB might be impacted by the reported PHR for UL CC with no grant.

	New Postcom
	Alternative 2 is preferred.

	Fujitsu
	Alternative 2 is preferred.


2.6 Per UE PHR

In Rel-8/9, there was only one carrier, Per CC PHR is used and it means the same thing as Per UE PHR. In Rel-10, transmitting power can be distributed to multiple CC, the Per CC PHR does not reveal the true PH for a UE. Even all CC reports PHR at the same time, eNB is not able to calculate the true PH for a UE, since there may be MPR or power scaling at UE which is unknown for the eNB.

Per UE PHR has been proposed and discussed in the last RAN2 meeting. The advantage of Per UE PHR is to inform eNB explicitly the PH for multiple carrier scheduling, just as the Per CC PHR is to inform the PH for single carrier scheduling. With Per UE PHR, there is no need for eNB to collect all Per CC PHRs and then speculate PH for the UE. Per UE PHR is especially necessary for single-PA architecture, for which all CCs share the same power resource.

Based on this, two solutions can be identified.

Alternative 1: Reuse Rel-8/9 mechanism, only Per CC PHR is reported. eNB collects all Per CC PHRs to speculate the Per UE PH.

Alternative 2: An additional PHR mechanism to report Per UE PHR. This Per UE PHR along with Per CC PHR explicitly reveals the true Per UE PH for single or multiple carrier scheduling, no need for eNB to collect all Per CC PHRs or speculate. Rel-8/9 mechanism can be reused with generalization.

	Per UE PHR

	Company name
	Preferred solution/Motivation/Reasoning

	 MediaTek
	Alt. 2 is simple with less speculation.

	
	

	
	

	 
	 

	 
	 


3 Summary and Conclusions

Below is a summary of the views and concerns expressed during this e-mail discussion.

· Most companies tend to agree on the use case for the PHR reports; that they are used to provide the eNB with information about the current transmission power, information which the eNB can use when making decisions about scheduling and link adaptation. 

· A few companies express a concern that due to the unknown MPR, it may be difficult for the eNB to derive accurate UE power limitation with PHR reported per CC.

· When it comes to PHR configuration, a majority of the companies think that it should not be possible to switch PHR on and off per CC since PHR from all CCs are needed by the eNB. Some companies think that it should be possible for the eNB to decide which CCs that should report PHR, some arguing that it is in theory possible to switch off PHR reporting in Rel-8/9.

· When it comes to the periodicPHR-Timer, simplicity is a strong argument. Most companies think that the simpler solution would be to have one timer per UE and some companies think that the simpler solution would be one timer per CC. 

· A majority of the companies favour having only one dl-PathlossChange parameter per UE. The arguments against having it per UE is that is might not be future proof for inter-band scenarios.

· When it comes to the prohibitPHR-Timer there is a preference among companies for having a per UE timer, with a slight majority supporting Alternative 2.

· A majority of the companies see a benefit to allow the PHR reports to be transmitted on any UL CC. It is also pointed out that there should not be more than one PHR report transmitted for one specific CC in a TTI.

· A majority of the companies think that it should be possible to transmit PHR for an UL CC which does not have a PUSCH grant in the specific TTI.

· A few companies see a need to investigate per UE PHR further.
Based on this summary we would like to ask RAN2 to agree upon the following proposals: 
Proposal 1: There shall be one dl-PathlossChange parameter per UE.

Proposal 2: There shall be one periodicPHR-Timer timer per UE.

Proposal 3: It shall be allowed to transmit a PHR report on any UL CC.
Proposal 4: It shall be allowed to transmit PHR for an UL CC which does not have a PUSCH grant in the specific TTI.
We also think that RAN2 would need to agree upon a solution to the following open issued, but we think that they might benefit from some more discussion, either online or offline:

· Should all activated/configured UL CCs always report PHR, or should it be possible for the NW to configure which UL CCs that should report PHR?

· Should the prohibitPHR-Timer be configured per CC or per UE, and for which CCs should PHR be reported upon expiry of the timer?
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