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1. Introduction
In RAN1#77, following agreements were made [1].

	Agreements:
· For the PHR of the activated cells belonging to another CG/eNB,
· UE is configured using higher layer signaling to report one of the followings
· Always virtual PH
· Actual PH when there is a PUCCH/PUSCH transmission for a cell in the other CG, otherwise virtual PH
Email discussion until 17th June about RAN1 related issue for PHR for dual connectivity – Fred (NTT DOCOMO)


In this document, email discussion [77-15] is summarized.
2. Discussion
So far, following aspects have been identified as remaining RAN1 related issues on PHR for dual connectivity.
1. How to calculate actual PH? What is the equation of actual PH calculation?

· How to calculate it in asynchronous case?

2. How to calculate virtual PH? What is the equation of virtual PH calculation?

· How to calculate it in asynchronous case?

3. Whether the PHR should be averaged before reported or not?

4. Whether type 2 PHR should always be configured?

5. Whether new PHR trigger necessary?

· Should/can it be determined in RAN1?

6. Is there any other issues related to PHR for dual connectivity?

3. Companies’ views

1. How to calculate actual PH? What is the equation of actual PH calculation?

· How to calculate it in asynchronous case?
	Company name
	Views

	Huawei
	Don’t see motivation not to reuse the original equation of actual PH. For asynchronous case, the only problem is the determination of PCMAX,c which should be decided by RAN4.

	NTT DOCOMO
	In synchronous case, the actual PH for all the serving cells can be reported to both eNBs as in UL-CA case. For instance, if the UE transmits PUSCH without PUCCH in subframe i for serving cell c, type 1 PH is computed as following.
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Similarly, type 2 PH can be computed using the existing equation. The reported PH is actual PH or virtual PH depending on whether the UE has PUSCH/PUCCH transmission on the subframe for the serving cells.

However, in asynchronous case, the UL transmission on one CG would be overlapped with 2 consective sub-frames on the other CG; the PH of the serving cells in the other CG/eNB is different between the former and the latter overlapped portion. It may be difficult to report the PH of the last overlapped subframe for the other CG/eNB. If this is difficult, it is fine to report the PH of the serving cells in the other CG/eNB where the PH is computed using the former overlapped portion.

	NSN, Nokia
	Rel-11 equations can be reused. Currently the selection of equation depends on if UE transmits just PUCCH or PUCCH, both PUCCH/PUSCH simultaneously or none of them. This selection also determines Pcmax,c to be used in the calculation (if actual MPR/A-MPR or if MPR=A-MPR=0dB) It should be discussed if the same selection can be used in case of dual connectivity. 

	LG
	For synchronous case, it would be natural to reuse Rel-11 PH formula to calculate actual PH. However, in terms of type1/type2 reporting conditions/selections, further consideration may be needed. As mentioned in Q4, one consideration is to enable type2 report regardless of PUCCH/PUSCH simultaneous transmission. For asynchronous case, since there are two overlapped subframes of the other eNB for possible PHR computation, it needs to be determined which subframe will be used. Not to increase processing time reduction for PHR encoding, we think that the first overlapped subframe can be used for PHR computation.

	Samsung
	Rel-11 PHR for synchronous case. Virtual PHR for asynchronous case if PH for overlapping subframes cannot be reported.

	Ericsson
	Given the motivation to report actual PH is to provide the actual power usage of the other CG/eNB to the scheduling CG/eNB, the actual PH calculation should account for the actual PUCCH/PUSCH transmissions in the serving cell. 

· For serving cells other than Pcell/pScell: There is no PUCCH transmission in these serving cells, type 1 PH is reported similar to CA reusing the equations from Rel-11. 

· For Pcell/pSCell: Due to possible PUCCH transmission, there are different combinations of PUSCH/PUCCH transmissions, i.e. only PUCCH or PUSCH, both PUCCH/PUSCH simultaneously or none of them. The PH calculation should account for actual transmissions as described below

· If the UE transmits PUSCH without PUCCH for serving cell c, power headroom is computed using
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· If the UE transmits PUCCH without PUSCH for serving cell c, power headroom is computed using
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· If the UE transmits PUSCH with PUCCH for serving cell c, power headroom is computed using
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· Note: The PH for Pcell/pSCell is simply a combination of existing type 1 and type 2 PH calculations, with the principle that actual PH is calculated taking into account of both PUCCH and PUSCH transmissions. The PH calculated above is put in the Type 1 field of PCell/pSCell. The Type 2 field is reused to carry the overall actual PH considering actual transmission across all serving cells. The overall PH is calculated as:
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For the PH calculation for the asynchronous case, our preference is that the PH of subframe i is calculated based on the situation in the earlier portion of subframe i, which may overlap with a subframe of the other CG. 

	Qualcomm
	Actual PH is calculated the same way as defined TS 36.213 of Rel-11. The synchronous case is directly applicable to the current specification. In the asynchronous case, the first overlapping subframe is taken into consideration when determining which formula to use for the PH calculation (i.e. when to use actual or virtual PH for the other CG when that option is configured).  

	BRCM
	PH values for the CG to which PHR is transmitted are expected to be calculated as in Rel11. PH values for the other CG side should indicate the typical power usage. We don’t see it beneficial to report instantaneous values based on existing equations from the other CG side. 
In the following figure we illustrate the possible problem with reporting the instantaneous actual or virtual PH value from the other CG side with periodic PHR reporting. [image: image6.emf] 
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As depicted in the figure, an instantaneous PH value may give totally wrong information on activity of the other CG (SCG in figure). If PH from other CG side is based on subframes having actual transmissions within certain averaging window, the eNB would get to know the typical power usage on the other CG. The problem is even more severe if there is no event based trigger condition for a UE becoming power limited due to scheduling in DuCo. 

This also related to the UE processing time that might be impacted due to PHR reporting of other cell group. That is, in order not to affect UE processing time, the other CG report will be an older PH value than the PH value of the CG the report is sent. Thus an average value is seen more appropriate also from that perspective. The processing time issue is discussed more within Question 6.

	ZTE
	Rel-11 equations can be reused. The PHR for the serving cell can be reported to both MeNB and SeNB.  In asynchronous case, the PHR report is anyway a delayed report. Thus, choosing 1st or 2nd overlapped subframe does not impact much on the performance. Then, it should left UE to chose based on it processing timing. UE only assuming the last knowing power value of each CC at the beginning of reporting subframe.  This actually depends on UE implementation.

	Microsoft
	Reuse Rel.11 equation for actual PH computation. For asynchronous case, the first overlapped potion is used for PH computation. 

	ALU, ASB
	Rel-11 equations for both actual PHR and virtual PHR can be reused. For the asynchronous case, we can simply use the first overlapped portion in the other eNB for PHR calculation.

	Intel 
	Reuse the Rel-11 PH calculation equation. For asynchronous case, the first overlapped portion of the other eNB is used for PHR calculation. 

	InterDigital
	Reuse R11 formulas for both actual PHR and virtual PHR and base calculations on earliest overlapping subframe for the other CG.


2. How to calculate virtual PH? What is the equation of virtual PH calculation?

· How to calculate it in asynchronous case?
	Company name
	Views

	Huawei
	Whether actual UL transmission take place in a given subframe should be taken into account in calculating the corresponding virtual PH. That is, two cases should be differentiated as below:
1) No actual UL transmission is taking place: following original virtual PH calculation: 
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2) There is actual UL transmission take place: change the virtual PCMAX,c to actual one as it is 
vailable:
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Regarding the potential big gap between virtual and actual PCMAX,c, by this way,  more realistic power headroom (even named as “virtual” PH) can be reflected.  

	NTT DOCOMO
	In RAN1#77, for PHR of activated serving cells belonging to the other Enb/CG, it was agreed to configure how to report PH, (1) always virtual PH, and (2) actual PH when PUCCH/PUSCH transmission otherwise virtual PH. In the above, (1) was proposed so that each Enb can compute how much power is required by the other Enb assuming a certain type of UL transmission. Each Enb can schedule/allocate UL transmissions with taking into account the estimated power requirement from the other CG/Enb.

In the current specification, the virtual PH is already supported for type 1 and type 2 PH. For instance, if the UE does not transmit PUSCH in subframe i for serving cell c, type 1 PH is computed as following.
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 [Db]
where 
[image: image10.wmf])

(

~

c

CMAX,

i

P

 is computed assuming MPR=0Db, A-MPR=0Db, P-MPR=0Db and TC =0Db, where MPR, A-MPR, P-MPR and TC are defined in TS36.101. PO_PUSCH,c(1), c(1), PLc, and fc(i) are defined in subclause 5.1.1.1 of TS36.213. We consider this equation can be reused for reporting the virtual PH in dual connectivity. The Enb receiving the virtual PH can compute the PH of the serving cells in the other CG/Enb in case if a certain type of UL transmission is triggered. For example, the Enb computes the required power assuming a PUSCH transmission of the serving cell in the other CG/Enb under a certain conditions of 10log10(MPUSCH,c(i)) and TF,c(i).
For the above equation, it is not sure whether the replacement of 
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 is necessary. If we consider such replacement, it would be better to consider replacing 
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 by PMeNB and/or PSeNB in some cases (e.g., async and non-look-ahead), since PMeNB and/or PSeNB is the actual maximum transmit power in these cases.
The above equation does not reflect PUCCH power control. Therefore, the type 2 PH should also be reported as a virtual PH. In the current specification, if the UE does not transmit PUCCH or PUSCH in subframe i for the PCell, the type 2 PH of the PCell is computed as following.
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 [Db]
This equation can also be reused for dual connectivity. Using both virtual type 1/2 PH, the Enb can compute {P0_PUCCH+PLc+g(i)} of PCell or pSCell in the other CG/Enb. Then the Enb can further compute the required transmit power of the PCell or pSCell in the other CG/Enb, assuming a PUCCH transmission with a certain values for h(nCQI, nHARQ, nSR), F_PUCCH(F), and TxD(F’).

The virtual PH computed by the above equations are affected by the TPC command accumulation, fc(i) and/or g(i). Therefore, similar to the actual PH, in the asynchronous case, the virtual PH of the serving cells in the other CG/Enb would be different between the former and the latter overlapped portion. From Enb point of view, it is better to know the latest information of PH. Therefore, the virtual PH computed by the latter overlapped portion is preferred. However, this requires UE to compute the virtual PH taking into account the TPC accumulation of the latter overlapped portion and include it in the UL subframe which has earlier timing. If this is difficult, it is fine to report the virtual PH of the serving cells in the other CG/Enb where the virtual PH is computed using the former overlapped portion, since the power difference (i.e., TPC command accumulation difference) between the first overlapped subframe and the last overlapped subframe is limited within a few Db.

	NSN, Nokia
	Rel-11 equations can be reused.

	LG
	For synchronous case, it would be natural to reuse Rel-11 PH formula corresponding to no UL transmission to calculate virtual PH even if there exists UL transmission on the other CG. In case of asynchronous case, it can be handled in a similar manner with question 1. 

	Samsung
	Rel-11 equations with fc(i) and g(i) corresponding to the latter overlapped subframe. There is no need for optimized design for the no “look-ahead” case (e.g. even if no “look-ahead” is deemed beneficial to define, a very large TA is a corner case for DC scenarios) – semi-static power split can be supported for that case; otherwise, 
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 should be replaced by PMeNB (PSeNB).

	Ericsson
	Reuse the Rel-11 equations for virtual PH. 

	Qualcomm
	Virtual PH is calculated the same way as defined TS 36.213 of Rel-11. The synchronous case is directly applicable to the current specification. In the asynchronous case, the first overlapping subframe is taken into consideration when determining which formula to use for the PH calculation (i.e. when to use actual or virtual PH for the other CG when that option is configured).  

	BRCM
	We see beneficial to report average PH value from the other CG side that is calculated from actual transmissions (see more BRCM answer for Question 3.) whenever it’s available. Virtual PH could be reported when there has not been uplink activity on the other CG for 1-3 subframes (FFS on how many subframes). 

	ZTE
	We see the need of Virtual PHR in case that there is no uplink transmission. The Rel-11 Power control already supports that. The lack of other CG’s scheduling information can not be solved by virtual PHR, since Enb are even harder to predict scheduling for other CG’s. Then the Virtual PHR does not make difference to Real PHR. But the problem can be aliviated by statistical PHR as for Qustion 3.

	Microsoft
	Reuse Rel.11 equation for virtual PH computation. For asynchronous case, the first overlapped potion is used for virtual PH computation.

	ALU, ASB
	Reuse Rel-11 equations for virtual PH.

	Intel 
	Rel-11 virtual PH equations can be reused. 

	InterDigital
	Reuse Rel-11 formulas and base calculations on earliest overlapping subframe for the other CG.


3. Whether the PHR should be averaged before reported or not?
	Company name
	Views

	Huawei
	No need to filter PHR in UE side. If necessary, Enb can do it anyway.

	NTT DOCOMO
	We do not think such averaging before reporting is necessary. PHR periodicity is relatively longer than TTI. Therefore, averaging PHR before sending loses information of power dynamicity. Furthermore, if PHR averaging is needed, Enb side can do it after receiving multiple PHR in different timing.

	NSN, Nokia
	We think that averaging should not be applied for PHR. If some kind of a trend or average value is considered to be useful, that could probably be sent over the backhaul.

	LG
	In the perspective of PHR triggering mechanism, it would be better not to average PHR before reporting to Enb. In Rel-11, PHR can be triggered when pathloss or power backoff due to power management has changed more than configured value.  Therefore, if PHR is averaged before reported, then the PHR may not reflect changes in power reliably. It seems quite natural to preserve Rel-11 behaviour for consisting PHR. 

	Samsung
	No need for averaging – it may actually be detrimental considering typical traffic patterns and as it will introduce memory of past channel conditions. 

	Ericsson
	There is no need to do PH filtering at the UE.

	Qualcomm
	No, we do not see a strong reason for PH averaging.

	BRCM
	It should be averaged over consecutive subframes. As PHR reports are by no means reported from every subframe and likely not even close, the network side averaging would not result in a meaningful result. In order not to lose information of power dynamicity, the averaging period should be only few subframes and thus much less than reporting periodicity (for periodically triggered reports).  The average values should be calculated from subframes having actual transmission. If UE doesn’t have a valid average value for the other CG side, e.g. when there has been no or low amount of transmissions within an averaging window (FFS), then the UE could report a virtual value. 

	ZTE
	Regarding the average PHR, the motivation is to reduce the problem of 
ackhaul latency and lack of other CG’s scheduling information. The average value can be looked as a simple solution for statistical PHR. The period of calculation can be defined, which could be close to the 
ackhaul latency.

	Microsoft
	No need to do averaging. 

	ALU, ASB
	No need for averaging. Also the averaging would fundamentally change the existing definition of PHR, where Pcmax depends on the exact scheduling information in a subframe.

	Intel 
	No need for averaging. 

	InterDigital
	Reporting averaged PHR of the other CG does not allow the eNB to predict peaks of power usage by the other CG in case of intermittent traffic.


4. Whether type 2 PHR should always be configured?
	Company name
	Views

	Huawei
	No preference.

	NTT DOCOMO
	In dual connectivity, UE is required to support simultaneous transmission of PUCCH-PUSCH and PUCCH-PUCCH between different CGs. In addition, RAN2 agreed that PH of all activated cells are reported in dual connectivity. Therefore, type 2 PHR for PCell and pSCell needs to be reported always in dual connectivity so that Enb can utilize the PH information for future scheduling appropriately. 

	NSN, Nokia
	We think that power headroom related to PUCCH transmission is as important as PUSCH PHR. PUCCH PHR cannot be deduced from PUSCH PHR because separate control loop with independent closed loop commands are used for PUCCH. Existing method is to use type 2 PHR to indicate PHR related to PUCCH. 

	LG
	In dual connectivity, it would be allowed to transmit PUCCH associated with a CG and PUSCH associated with the other CG simultaneously. Therefore, at least for across CGs, it would be beneficial that one CG knows PUCCH power of the other CG since Tx power of PUCCH of the other CG can limit the maximum Tx power of UL channel of the CG. Within CG, it can be also considered to enable type2 report regardless of PUCCH/PUSCH simultaneous transmission configuration. Obtaining virtual PH information of PUCCH can be used for adjusting P_MeNB and P_SeNB. 

	Samsung
	Since a network can choose to configure type 2 PHR, it is unnecessary to mandate its configuration despite the fact that it is generally beneficial (although it is unlikely for the PUCCH to be the power limiting channel – even for PUCCH Format 3 for which the power also varies according to its actual payload which cannot be predicted). 

	Ericsson
	For simplicity, Type 2 PH field can be always included regardless of simultaneousPUCCH-PUSCH configuration.

Type 2 PH field is reused to carry the overall actual PH considering actual transmission across all serving cells.

	Qualcomm
	The type 2 PHR should be applicable to the special Scell carrying PUCCH the same way it is applicable to Pcell with PUCCH and PUSCH simultaneous transmission.

	ZTE
	For ensuring the performance of simultaneous PUCCH-PUSCH and PUCCH-PUCCH transmission on both CGs, the type 2 PHR should be required all the time regardless of configuration of PUCCH/PUSCH simultaneous transmission.

	Microsoft
	Support to report type2 PH regardless of simultaneous PUCCH/PUSCH configuration. 

	ALU, ASB
	Rel-11 behavior is that Type 2 PH is automatically included whenever simultaneousPUCCH-PUSCH is configured. The same behaviour can be reused.

	InterDigital
	Report Type 2 PH for the Pcell (resp. special Scell) if simultaneousPUCCH-PUSCH is configured for the MCG (resp. SCG), similar to R11. This is the same for own CG or other CG.


5. Whether new PHR trigger necessary?

· Should/can it be determined in RAN1?
	Company name
	Views

	Huawei
	It should be discussed/decided in RAN2.

	NTT DOCOMO
	It is understandable that the probability of power-limited situation increases due to independent schedulers in dual connectivity. One of potential ways is to specify new PHR trigger that informs eNBs of the situation where a UE is closing to the power-limited.

However, we still think this should be discussed in RAN2. After specifying RAN1 aspects of PHR, RAN1 should ask RAN2 whether or not new PHR trigger is necessary based on the PHR mechanism that RAN1 agreed. 

	NSN, Nokia
	Triggers are specified in RAN2 specification. It is probably better to discuss new triggers in RAN2.

	LG
	It is up to RAN2.

	Samsung
	Although we think that the existing PHR types/triggers are not very useful for operation with dual connectivity and enhancements can be beneficial, we also think that coordination with RAN2 is needed on this issue (but RAN1 can also further discuss potential improvements). 

	Ericsson
	This should be discussed in RAN2. 

	Qualcomm
	No, it should be determined in RAN2.

	BRCM
	A new PHR trigger is seen beneficial for power control. Existing triggering conditions (pathloss and P-MPR change, SCell activation) that trigger UE to send PHR report to both MAC entities happen independently of UE becoming or being power-limited due to scheduling by two eNBs. Furthermore, it’s not considered practical to configure short periodic timer to set UE to report PHR frequently which would cause significant additional overhead. 

In below figure we demonstrate the effect of not having event based trigger for UE being power limited in DuCo due to independent scheduling of MeNB and SeNB. In the above part, only periodic triggering triggers PH reports. In this example case UE becomes power limited between the periodicities and network does not receive the needed information to tune the schedulings. In the below part we show the difference in case the event based trigger condition triggers the PHRs and the schedulers adapt such that UE is no longer power limited.
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It is considered that RAN1 is the group to consider the overall power control concept. However, as the trigger conditions are specified by RAN2, coordination with RAN2 is needed. Thus, RAN1 should send LS to RAN2 with the above mentioned problem indicated.

	ZTE 
	The issue should refer to RAN2 views.

	Microsoft
	It is up to RAN2 discussion.

	ALU, ASB
	This is a RAN2 issue.

	Intel 
	It would be better to discuss it in RAN2. 

	InterDigital
	It is fine to discuss the trigger in RAN2.


6. Is there any other issues related to PHR for dual connectivity?
	Company name
	Views

	Qualcomm
	Yes, we think that the following issues need to be addressed:

· In dual-connectivity, different groups may have different frame structure (TDD vs. FDD), and/or different DL/UL subframe configurations (semi-static or dynamic as in eIMTA). As a result, in a subframe when PHR is reported for a cell in one group, a cell of the other group may happen to be a DL subframe or a special subframe (i.e., not a regular UL subframe). In this case, how to handle PHR reporting the cell in the other group?

· There can be potential misalignment between eNB and UE regarding whether a virtual PHR or an actual PHR is reported
· Due to missed PDCCH detection, or even more pronounced, due to absence of in-time information whether or not a cell of a different group is using virtual PHR or actual PHR (which may depend on whether there are actual UL transmissions or not)

	BRCM
	UE processing time might be impacted due to PHR reporting, even without look-ahead support. As a design principle the PHR reporting in DuCo should not reduce the available processing time related to generation of transport block carrying the PHR report. That means that when the PHR is to be transmitted on one CG, PH values corresponding for the serving cells of the other CG shall be available before the UE determines PH values for the serving cells of the CG on which the PHR is transmitted. Since the PH values are determined by the uplink grant received on downlink subframe, the uplink grant for the PH values from the other CG shall be available before uplink grant for the PH values on the CG the report is to be sent. Thus, in order not to reduce UE processing time we should define:
· PH values for serving cells of the other CG should be based at latest on uplink subframe of which associated downlink subframe is earlier in timing respective to the downlink subframe on CG which provides the uplink grant for the uplink subframe carrying the PHR report.

	
	


4. Summary of email discussion

In the email discussion, many companies showed their views regarding PHR for dual connectivity. Based on the majority views, following agreement was made.

	Agreement:
· Type 2 PHR for PCell and pSCell whichever belongs to the other CG/eNB is always reported in dual connectivity.
· Send an LS to RAN2 to ask to define corresponding PHR MAC CE.

· New PHR trigger is up to RAN2.

· Working assumptions:

· No additional PH calculation equation other than those in Rel.11 is introduced.

· FFS if PCMAX needs to be introduced in PHR when UE is not configured to always report virtual PH of the activated cells belonging to the other CG/eNB.

· FFS using real PCMAX,c in PH calculation in case that it is available.

· PHR is not averaged over multiple subframes before reported.

· PHR reporting behavior for the serving cells in the scheduling eNB remains the same as in Rel.11.

· FFS: For asyn case, PHR is calculated using the first overlapped portion.
* Above underlined aspects were continued to be discussed.


Then, the discussion continued to fix the three FFS aspects in the above agreements.

The first FFS is whether PCMAX needs to be reported when the UE is not configured to always report virtual PH of the activated cells belonging to the other CG/eNB. This was proposed so that both eNBs can comprehend how much remaining power is available in total when the PHR is transmitted. Based on the PCMAX information, each eNB can compute total remaining power more accurately. However, it was pointed out that the usefulness of per-UE PHR may not be clear since PRB assignment is still unknown to the other eNB. This was not concluded during the email discussion. RAN1 should decide the answer to this question with taking into account that the use-case of a configuration “actual PH is reported when PUSCH/PUCCH transmission occurs”.
The second FFS is whether the real PCMAX,c should be used to compute a virtual PH. For this, RAN1/2 spec impact was also discussed. Current TS36.321 says following:

V: this field indicates if the PH value is based on a real transmission or a reference format. For Type 1 PH, V=0 indicates real transmission on PUSCH and V=1 indicates that a PUSCH reference format is used. For Type 2 PH, V=0 indicates real transmission on PUCCH and V=1 indicates that a PUCCH reference format is used. Furthermore, for both Type 1 and Type 2 PH, V=0 indicates the presence of the octet containing the associated PCMAX,c field, and V=1 indicates that the octet containing the associated PCMAX,c field is omitted;
There were two different understanding on this: one is that the “V” field indicates whether or not the real transmission on PUSCH/PUCCH is present, the other is that the “V” field indicates whether the PH value is based on a real transmission or a reference format. 
It was said that using the real PCMAX,c is consistent with the current wording assuming that the “V” field is interpreted as indicating whether or not the real transmission on PUSCH/PUCCH is present; when there is a real PUSCH/PUCCH transmission, “V” is set to 0 and PCMAX,c is reported, otherwise “V” is set to 1 and PCMAX,c is not reported. On the other hand, if the “V” field is interpreted as indicating whether the PH value is based on a real transmission or a reference format, “V” should be set to 1 always and hence PCMAX,c is not reported irrespective of whether there is a real PUSCH/PUCCH transmission in the serving cell. This aspect was not concluded during the email discussion. RAN1 should confirm the interpretation of TS36.321 text first. If former interpretation is valid, RAN1 should decide whether or not “V” can be 0 and PCMAX,c is reported even if “always virtual PH” is configured. If latter interpretation is valid, RAN1 should decide whether or not “V” is always set to 1 if “always virtual PH” is configured.

The third FFS is whether or not the PHR is computed using the first overlapped subframe in asynchronous dual connectivity. There was a comment that using the first overlapped subframe may be a tight requirement in async case and hence, max TA value for async case should be reduced so that process time reduction can be relaxed. It was pointed out that the decision about this FFS should wait for the discussion regarding look-ahead problem in the other email discussion. There were replies that the look-ahead of power calculation and PHR report is different since PHR report requires encoding process and therefore UE behavior on PHR can be determined independently from the look-ahead of power calculation. Majority considered to use the first overlapped subframe could be sufficient, but other potential alternatives were found, i.e., actual PH reporting is not configured for async case, or actual PH reporting is not configured for UEs if look-ahead is not available. RAN1 should continue discussion about this taking into account that the relationship between PHR computation and look-ahead assumption. 
For all the above three FFS aspects, we could not conclude during this email discussion. Furthermore, there was another proposal regarding PHR calculation timing during power-control procedure:

	Proposed way forward:

· Per-CC PHR is computed before per-CC power-scaling as in Rel.8-11.


This is aligned with the current UE behavior. RAN1 should confirm this UE behavior is also applied to dual connectivity case. 

Therefore, these FFS aspects including the PHR calculation timing during power-control procedure should be concluded in RAN1#78.

	· Following are FFS until RAN1#78:

· Whether or not PCMAX needs to be introduced in PHR when UE is not configured to always report virtual PH of the activated cells belonging to the other CG/eNB.

· Whether or not real PCMAX,c in PH calculation in case that it is available.

· Whether or not the PHR is calculated using the first overlapped portion in async case.

· Whether or not per-CC PHR is computed before per-CC power-scaling as in Rel.8-11.
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