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1
Introduction 
PHR triggers are discussed in RAN2 #77 meeting UP session. The current working assumption in [1] is
PHR related parameters

=> dl-PathlossChange: per UE

=> periodicPHR-Timer: per UE
=> prohibitPHR-Timer: per UE
PHR for activated but UL unsynchronized SCell

=>
Stick to Rel-10. All activated SCells are reported regardless of UL synchronization state. No new triggers will be supported.
It is noticed that the assumptions are determined based on the discussion whether or not to hav a PHR for activated but UL unsynchronized SCell. In fact, some arguments were already raised in the online discussion on other new scenarios caused by MTA [1]. We also feel some other PHR triggers should be considered further.
New scenario 1: A PHR delay issue was proposed in the scenario of RRH and interband cell for Rel 11[2]. It is observed in the reference that the pathloss reference and the power reductions may be very different for the interband RRH cell. The PHR caused by P-MPR change in one band may be delayed after a PHR triggered in the other band. The reason behind that is a same prohibitPHR-timer is used for all the cells and the restart of the prohibit timers stops the new PHR, which should be triggered in R10 definitions. 
New scenario 2: Due to the increasing number of independent PHR trigger events brought by TAG, the comprehensive impact of independent intra-band PHR trigger conditions such as power backoff and pathloss change, as mentioned in [3], is also amplified. 
New scenario 3: The LS from RAN1 [4] indicated that simultaneous PRACH on SCell and PUSCH/PUCCH/SRS in different TAGs should be supported. If some power information is available from the UE before RACH via PHR, the eNB could have a wise scheduling to avoid UE power scaling as much as possible.[5]
Therefore, the PHR trigger issues caused by the introduction for MTA should be considered further. And this paper tackles the challenges.
2
Discussion
2.1 PHR delay
Since the prohibitPHR-timer is restarted after a PHR in one band (say, band1), the PHR in another band will not be triggered even if the P-MPR change in any cell of the other band (band2) is larger than dl-PathlossChange dB. Only after the prohibitPHR-timer is expired, if the P-MPR trigger in band2 is still valid, a new PHR will go on. 
Similar delay may also be observed for PHR triggered by pathloss change in any cell of band2. Although the PHR in band1 carries the pathloss information of all cells, the recent pathloss information after PHR in band1 may not be sent in time. In another sentence, after the prohibitPHR-timer expires and restarts, if the pathloss change is more than dl-PathlossChange dB in band2 cell, no PHR will be triggered. 
Observation 1: PHR trigger in one band may be delayed by a previous PHR in another band due to a same prohibitPHR-timer used for all bands.
Following the same logic, the PHR delay may happen even inside one band for the intra-band case. Since the P-MPR trigger is independent to the pathloss trigger, for instance, after a pathloss change triggers a PHR, the restart of prohibitPHR-timer stops a possible PHR caused by P-MPR change. This impact is at least doubled with the introduction of band since the same stories happens in various bands.
Observation 2:  PHR delay is observed also in one band and impacts more for multip bands case. .
Proposal 1: RAN2 to consider if PHR delay brought by mulitple bands needs to be solved.
2.2 PHR miss
PHR miss means there is a need to trigger a PHR however no PHR is done even if the prohibitPHR-timer expires.
For intra band case, the P-PMR and path loss may both increase but either change is less than PathlossChange. Following the current R10 definitions, no PHR should be done but the comprehensive effect may actually require a PH change. Consequently the missed PHR leads an optimistic grant for the UE. 
Since the same issue can be observed in other bands independently, the introduction of multiple bands amplifies the PHR miss impact.
Observation 3:  Multiple bands  increases the impact of PHR miss for intra-bad case.
Proposal 2: RAN2 to consider if PHR miss brought by mulitple bands needs to be solved.
2.3 PHR redundancy
PHR redundancy means the PHR triggered is of no new information there.
For example, for one cell in one band, if P-PMR increases and the corresponding power backoff changed more than PathlossChange dB, while simultaneously, the path loss decreases a lot and the change is larger than PathlossChange dB, the comprehensive PH may remain the same. In this case, if the PHR is only triggered by either of the triggers mentioned above, the whole PHR is a waste. Again, the chances of such a PHR redundancy are increased due to introduction of multiple bands.
Observation 4:   Mulitple bands  increases the impact of PHR redundancy for intra-bad case.
But, PHR waste in this section may not be as important as those issues in 2.1 and 2.2, where the PHR delayed or missed contains useful information for eNB’s further resource allocation. The PHR redundancy only waste UE’s power and would do no harm to the system. In addition, PHR itself is not always accurate since it is an estimate to the later power distribution. Therefore, it will be great if this redundancy issue can be addressed in considering the issues listed previously but it is unnecessary to develop any specific mechanism only for the issue.
Proposal 3: It is not necessary to consider a specific mechanism for PHR redudancy caused by multiple bands.
2.4 Virtual PHR for SCell RACH

Although simultaneous PRACH on SCell and PUSCH/PUCCH/SRS in different bands should be supported, the eNB should have a scheduling plan to avoid power scaling as much as possible for an efficient UL resource usage.  For example, if it is decided that PRACH has a higher priority, the simultaneous UCCH transmission may be power scaled down and UL A/N may lost. If it is determined that PRACH has a lower priority, the lower power PRACH will not be received successfully. In addition, it is reasonable to perform UL synchronization only when UL traffic grows significantly, and therefore the collision probability is not negligible. To avoid the failure cases illustrated above, the eNB should schedule wisely. In another sentence, it is beneficial for the system if the eNB could have some power information from UE before RACH.
Observation 5:  Although simultaneous PRACH on SCell and PUSCH/PUCCH/SRS in different Cells should be supported, the eNB should have a scheduling plan to avoid power scaling as much as possible for an efficient UL resource usage.
There is a conclusion on UE should report PHR for MTA SCell in R10 i.e. upon Scell activation.  In R11, UL transmission is impossible on unsynchronized SCell and the PHR should be “virtual PUSCH” PHR according to 36.213. 

	If the UE does not transmit PUSCH in subframe 
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, power headroom for a Type 1 report is computed using
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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 [6]. 
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are defined in section 5.1.1.1.


However, such a PHR is not accurate for eNB’s estimation on RACH due to PUSCH may use partial pathloss compensation i.e. 
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 < 1. The actual power headroom for PPRACH could be calculated as:
PHPRACH =Pcmax,c(i) – {PREAMBLE_RECEIVED_TARGET_POWER + 
[image: image10.wmf]c

PL

 }

If we don’t want to introduce a new formula for PHR, UE could send a virtual type1 PHR by assuming 
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 by the UE itself.
Proposal 4: RAN2 to consider that if a virtual PHR for SCell RACH is needed or not.
3
Conclusion 
With all the discussions above, we have following proposals.
Proposal 1: RAN2 to consider if PHR delay brought by mulitple bands needs to be reduced or solved.
Proposal 2: RAN2 to consider if PHR miss brought by mulitple bands needs to be solved.
Proposal 3: It is not necessary to consider a specific mechanism for PHR redudancy caused by mulitple bands.

Proposal 4: RAN2 to consider that if a virtual PHR for SCell RACH is needed or not.
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