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1. Introduction
In previous RAN2 meeting the following agreements were made with respect to the PHR in CA. 

Agreements from RAN2 70bis

	Agreements: 

1:
There shall be one dl-PathlossChange parameter per UE.

2:
There shall be one periodicPHR-Timer timer per UE i.e. only 1 value configured, and only 1 timer running in the UE valid for all CC's

3:
It shall be allowed to transmit a PHR report on any UL CC, e.g. PHR of CC1 can be sent on CC2.

4:
Only one prohibitPHR-Timer value is configured. FFS if we have a timer running per CC or for the UE as whole.

	Scell:

1. For Scell PHR we only use Type 1 PHR.

Pcell:

2. If parallel PUCCH&PUSCH allocation is not supported (FFS if this case exists):


- Type 1 PHR is used for Pcell and Scell, i.e., PHR is the same as in Rel-8/9.

3. If parallel PUCCH&PUSCH allocation is supported, if there is PUCCH and PUSCH transmission on the Pcell in this TTI:

- Pcell transmits Type1 and Type2 PHR together



	1) 
When PHR report is triggered, PHR is reported for all configured CC's. 


-  FFS if further restricted by UL CC activation 


-  FFS how we define a virtual/ref format

FFS if the network should further be able to restrict the PHR reporting by excluding PHR reporting for certain CC's.


Agreements from RAN2 71

	PHR agreements:

1)
Will only have 1 PHR MAC CE transmitted by a UE in a TTI. FFS if this is new MAC CE or redefinition of Rel89 codepoint.

2)
This MAC CE can be included in any TB

3)
The network will not be able to exclude certain CC's from PHR reporting/triggering


However in the last meeting (RAN2 71), it was questioned that the usefulness of “virtual PHR” for non-scheduled CCs. As discussed in the email discussion [71#57], there are two alternatives for the transmission of PHR.

Alternative 1: Report PHR for scheduled UL CCs only.

Alternative 2: Report PHR for all configured (FFS if limited to activated) UL CCs

PHR triggers timer (prohibit timer, periodic timer) handling depends on the which alternative is selected for Rel-10.  In this paper we discuss the issues with PHR triggers and timer handling with respect to each PH reporting alternatives and provide our opinion.

2 Discussion
2.1 PHR triggers and PHR timer handling w.r.t Alternative 2
With this alternative, when PHR is triggered, PHR is reported for all configured (FFS if limited to activated) UL CCs. Following the agreements made in RAN2 70bis meeting, when the periodicPHR-Timer expired and if the UE has UL resource allocated for new transmission, the PHR for all the configured CCs can be transmitted to the eNB. Upon transmission of the PHR to the eNB, the periodicPHR-Timer starts at the UE. The sequence of periodicPHR-Timer starts-> expiry -> PHR transmission works fine for Alternative 2.

Only open issue is that whether prohibitPHR-Timer should be running for per-UE or per-CC. In Rel-10, DL pathloss reference can be configured by the network either to be SIB2 linked or PCell reference. In case of Pcell pathloss reference, dl-pathloss change on Pcell triggers the PHR for all the configured UL CCs. In this scenario, there is no reason for per-CC prohibitPHR-Timer. In the SIB2 linked pathloss reference scenario, it is possible for the dl-pathloss change w.r.t configured dl-PathlossChange occur at different point of time in different CC. however, given that PHR is reported for all the CC, there is no reason to run the per-CC prohibitPHR-Timer even in the case where SIB2 linked pathloss reference is configured.
Proposal 1: If Alternative 2 is agreed for PHR reporting, only one prohibitPHR-Timer value is configured and the timer runs per UE.

2.2 PHR triggers and PHR timer handling w.r.t Alternative 1

Rel-8/9 PHR procedure results in PHR triggers when

-
prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB since the last transmission of a PHR when UE has UL resources for new transmission;

-
periodicPHR-Timer expires;

-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the  function.

Upon the transmission of PHR, all triggered PHRs are cleared and periodicPHR-Timer and prohibitPHR-Timer are started/re-started at the UE. This means periodicPHR-Timer and prohibitPHR-Timer should be started/restarted independently for each CC upon the transmition of PHR for the corresponding CC which depends on the UL grant allocation for the CC. This is illustrated in Figure 1. Therefore, if Alternative 1 is agreed for the PHR reporting is agreed, the previous agreement on per-UE periodicPHR-timer should be re-visited or the Rel-8/9 PHR triggers and timer handling should be modified for CA.
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Figure 1: periodicPHR-Timer handling as in Rel-8/9 w.r.t. Alternative 1

A similar issue can be seen regards to per-UE prohibitPHR-Timer. One possible solution to the problem addressed above is to define per-CC periodicPHR-Timer and per-CC prohibitPHR-Timer. However, in our view this would complicate the PHR procedure at the UE. Especially in case if Pcell pathloss reference is configured, even though the pathloss is changed, the PHR will triggered at different time due to the prohibitPHR-Timer operation hence resulting in delaying PHR reporting for the some CCs than the others.
Another solution to the above problem is to have per-UE periodicPHR-Timer and prohibitPHR-Timer. Per-UE periodicPHR-Timer and per-UE prohibitPHR-Timer start/re-start at the time PHR is transmitted for at least one CC upon PHR trigger. For the other CC where the PHR is not yet transmitted delayed PHR is supported. However the periodicPHR-Timer and prohibitPHR-Timer are not started/re-started when the PHR is reported on CC where the PHR transmission has been delayed. This means the PHR timer start/re-start are not directly link to the transmission of the PHR for the corresponding CC as in Rel-8/9. The PHR solution with per-UE periodicPHR-Timer is illustrated in Figure 2.
The UE maintains a per-UE periodicPHR-Timer. periodicPHR-Timer expiry triggers PHR on all configured CCs. If the UE has UL resources allocated for new transmisison for this TTI, the PHR is transmitted for the scheduled CCs. Upon transmisison of the ordinary PHR, periodicPHR-Timer starts. For the non-scheduled CCs, the PHR is transmitted when a valid UL grant is available on the corresponding CC. The transmission of PHR while periodicPHR-Timer running does not start/re-start the periodicPHR-Timer. The triggering of ordinary PHR cancels any other pending PHR for the CC.
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Figure 2: periodicPHR-Timer handling as in Rel-8/9 w.r.t. Alternative 1

A similar operation can be seen for the per-UE prohibitPHR-Timer handling. Therefore, even if Alternative 1 is agreed for the PHR reporting, the use of per-UE periodicPHR-Timer/ per-UE prohibitPHR-Timer simplifies the PHR procedure.
Proposal 2: If Alternative 1 is agreed for PHR reporting, only one periodicPHR-Timer and one prohibitPHR-Timer should be configured and the timers are run per UE. The timers start/re-start at the time PHR is transmitted for at least one CC upon PHR trigger. 

3 Conclusion 
This contribution analysed the support per-UE periodicPHR-Timer and per-UE prohibitPHR-Timer with respect to the alternatives considered for PHR reporting. It is shown that, per-UE timer handling simplifies the PHR procedure for both alternatives. RAN2 is requested to discuss the content of this contribution and agree on the following proposals.

Proposal 1: If Alternative 2 is agreed for PHR reporting, only one prohibitPHR-Timer value is configured and the timer runs per UE.
Proposal 2: If Alternative 1 is agreed for PHR reporting, only one periodicPHR-Timer and one prohibitPHR-Timer should be configured and the timers are run per UE. The timers start/re-start at the time PHR is transmitted for at least one CC upon PHR trigger. 
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