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1 Introduction

In RAN2#70bis, some agreements were reached concerning power headroom reporting [1]. In this paper, we discuss the following remaining issues on PHR:
· Which type PHR should be reported in case of only PUCCH or only PUSCH transmission on Pcell

· If the PHR is further restricted by UL CC activation when PHR report is triggered
· If we have the prohibitPHR-Timer running per CC or for the UE as whole. And how to trigger the PHR with the path loss condition

2 Discussion

2.1 Type 1 and type 2 PHR Transmission
It is still FFS which type PHR should be reported when only PUCCH or only PUSCH transmission on Pcell.

· Case 1: PUSCH only transmission when parallel PUCCH & PUSCH allocation is supported:
Option 1: Type 1 and Type 2;

Option 2: only Type 1;
When eNodeB receives the PHR, eNodeB should take this information into account for subsequent PUSCH scheduling, i.e. number of PRBs, MCS order and power control. For UE with parallel PUCCH & PUSCH capability, eNodeB should also take the PUCCH transmission into consideration. So it is better for eNodeB to receive some information on PUCCH transmission power consumption in advance. Although only PUSCH is transmitted in some TTIs, it is also helpful for eNodeB by receiving Type 2 PHR for future scheduling.
Proposal 1: Both Type 1 and Type 2 PHRs should be reported when only PUSCH is transmitted for UE with parallel PUCCH & PUSCH capability.

· Case 2: PUCCH only transmission when parallel PUCCH & PUSCH allocation was supported:

Option 1: No PHR for Pcell; 
Option 2: Type 1 & Type 2; 
Option 3: Only Type 2; 

In R8/9 there is no PHR for this case, and we think it can be inherited in CA. If eNodeB would schedule the parallel PUCCH&PUSCH but not sure about the Type 1 PH and Type 2 PH, eNodeB is able to schedule the PUSCH only firstly, According to proposal 3 above, eNodeB would get the Type 1 and Type 2 PHR even there was only PUSCH transmitted. After that, eNodeB could schedule the PUSCH and PUCCH together according the received Type 1 and Type 2 PHR.
When there is only PUCCH transmitted from UE perspective, there are two possibilities, a) No PUSCH scheduling in current TTI; b) PUSCH is scheduled, but lost. If it is the case b), and option 2 is used, the eNodeB might get the wrong information, because eNB suppose the PH is calculated according to the real PUSCH format, but the UE calculated it according to the virtual PUSCH format. There is no problem if option1 is used.
Proposal 2: No PHR should be reported when only PUCCH is transmitted for UE with parallel PUCCH & PUSCH capability.
2.2 PHR Restriction
As similar as the analysis in section 2.1, In order to avoid that eNodeB understanding the virtual PH information as a real one in wrong way when some DL assignment are lost, PHR should be restricted in the activated and scheduled Cells.

Proposal 3: PHR should be reported for all UL activated and scheduled Cells at the TTI.
2.3 ProhibitPHR-Timer running and pathloss 
· If we have the prohibitPHR-Timer running per CC or for the UE as whole.
It is agreed “When PHR report is triggered, PHR is reported for all configured CC's”, and the prohibit-timer would be started or restarted only when the corresponding PHR is sent. 

If PHR is reported for all configured CC's when PHR report is triggered, even if there is one prohibit-timer for each CC, the prohibit-timer would be started at the same time, and expire at the same time for all configured CCs. no difference between per UE and per CC solution, and no difference which DL CC is the pathloss reference. 

If PHR is reported only for scheduled CCs, the prohibit-timer for each configured CC would not be aligned with each other if there is one prohibit-timer for each CC. So the PHR procedure based on per CC ProhibitPHR-Timer would be different from the procedure based on per UE ProhibitPHR-Timer. 

As shown in the following figure with the assumption the path loss always has changed more than dl-PathlossChange dB before the timer expiry. For per-UE option, the CC2 will not report the PHR even the time has elapsed more than the ProhibitPHR-Timer since the last transmission of its PH report, because the PHR report only on CC1 restarted the ProhibitPHR-Timer and it has not expiried yet. An extreme case is the PHR would be never reported for CC2 when the CC2 is always scheduled during the prohibit time. This problem should be avoid especially in the CA scenarios #3, where the pathloss of different CCs differ from each other very much. There is no such kind of issue for per-CC option. Option1 may lead to more frequent PH report, but this is not an important issue for CA users.
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Proposal 4: the prohibitPHR-Timer running is per CC.
· Trigger based on prohibitPHR-Timer and pathloss

In rel-8/9, A Power Headroom Report (PHR) shall be triggered the prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB since the transmission of a PHR when UE has UL resources for new transmission. 
In CA, It is agreed the path loss reference is configurable between the SIB2 linked DL CC and the Pcell. If the SIB2 linked DL CC was configured as reference for the different UL CC’s pathloss estimation, it is not at the same time for different CC the pathloss would have changed more than dl-PathlossChange dB. At the same this we propose to have prohibitPHR-Timer running on each CC and these timers would not expiry at the same time. The PHR can be triggered when a CC’s prohibitPHR-Timer expiries and its pathloss has change more than the threshold. The change on specification would be smallest.
Proposal 5: A PHR shall be triggered when both the prohibitPHR-Timer r expires or has expired and its path loss has changed more dl-PathlossChange dB for one of the configured UL CCs
3 Proposals
As our analysis, following are proposed:

Proposal 1: Both Type 1 and Type 2 PHRs should be reported when only PUSCH is transmitted for UE with parallel PUCCH & PUSCH capability.
Proposal 2: No PHR should be reported when only PUCCH is transmitted for UE with parallel PUCCH & PUSCH capability.
Proposal 3: PHR should be reported for all UL activated and scheduled Cells at the TTI.
Proposal 4: the prohibitPHR-Timer running is per CC.
Proposal 5: A PHR shall be triggered when both the prohibitPHR-Timer r expires or has expired and its path loss has changed more dl-PathlossChange dB for one of the configured UL CCs
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