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1. Introduction
In the past few meetings, there were contributions [1-3] that discussed about PHR triggers for multiple TA.

In this contribution, it is investigated whether the PHR triggers should be modified to handle multiple TA scenarios and our view is put forward.

2. Discussion
2.1 Rel-10 PHR triggers
In Rel-10, the PHR triggers are:

Trigger1: prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell which is used as a pathloss reference since the last transmission of a PHR when the UE has UL resources for new transmission;

Trigger2: periodicPHR-Timer expires;

Trigger3: upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the function;

Trigger4:  activation of an SCell with configured uplink.

Trigger5:  prohibitPHR-Timer expires or has expired, when the UE has UL resources for new transmission, and the following is true in this TTI for any of the activated Serving Cells with configured uplink:

· there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc [10]) for this cell has changed more than dl-PathlossChange dB since the last transmission of a PHR when the UE had UL resources allocated for transmission or PUCCH transmission on this cell.
The triggers that are associated with a serving cell are Trigger1, 4 and 5. Hence the next question is whether these triggers need to be modified for a serving cell in a sTAG.
 
2.2 Multiple TA
The following agreements for multiple TAs were given for a SCell in a sTAG:

· RACH initiation by PDCCH order (on the SCell) is only supported after Scell activation

· As from Rel-10, the activation status of a SCell is kept (until deactivation timer expiry) after the TAT expire
· As a baseline, the pathloss reference for an UL SCell in an SCell-only TA group is the SIB2-linked DL SCell. FFS on whether it is possible to explicitly configure the pathloss reference within the same TA group. 

As a result of the first 2 agreements, it is possible for a SCell in sTAG to be in activated but UL out-of-sync state. There are 2 scenarios where a SCell is in this state:

 

Scenario1: TAT of sTAG expires and activation status of SCell can still be activated while the deactivation timer is running.
Scenario2: After SCell configuration or SCell is UL out-of-sync, the SCell may be activated before it performs RA procedure for TA
Trigger 1 may be triggered by Scenario1 while Trigger 1 and 4 will be triggered by Scenario 2. The question then is whether the UE should follow the behaviour of activated and UL in-sync SCell for activated but UL out-sync SCell.
In Scenario1, the SCell may still be activated for DL transmissions when the TAT of the sTAG expires. Also for Scenario 2, there is a transient period in which the UE is activated while UL out-of-sync before the RA procedure is successfully performed.  For sTAG, the pathloss reference is the SIB 2 linked of the SCell and the pathloss change will be based on the reference. Even though there is no UL transmission, the SCell will still trigger PHR as long as the pathloss change more than dl-PathlossChange and prohibit timer is not running. On one hand, it is useful for the eNB to have the up-to-date power information of a SCell so that it can use the SCell immediately when the SCell becomes UL in-sync. On the other hand, such trigger will restart the prohibit timer (note that PHR timers are per UE) and may subsequent prohibit PHR trigger related to activated and UL in-sync SCell from being triggered which may be more important to report. To some extents, such state (activated but UL out of sync SCell) already happens in Rel-10 (i.e. it is similar to activated SCell with no scheduled UL transmission which may trigger PHR and virtual PHR is reported) and it was thought that it is not necessary to optimise.  One slight difference is that in Rel-10, the focus is more on intra-band UL aggregation and UL aggregation for inter-band UL as well as RRH and repeater scenarios are considered lower priority. In Rel-11, the multiple TA is especially to handle UL aggregation based on inter-band as well as RRH and repeater scenarios and the pathloss change for such deployment maybe more different than intra-band UL aggregation with deployment scenarios 1 and 2 in TS36.300 Annex J. Hence if such SCells in RRH and repeater is in activated but UL out-of-sync triggers PHR, it may delay the more important PCell and SCells pathloss references in the pTAG from sending the PHR due to the prohibit timer.
Observation#1: With multiple TA group, the PHR trigger by pathloss change of pathloss references of the pTAG may be denied or delayed by the pathloss references in the sTAG which is activated but UL out of sync due to the prohibit timer.

If Observation#1 is deemed important, we think that it is better to modify Trigger1 to restrict it to pathloss references that are activated and UL in-sync.
Proposal#1: Restrict the pathloss change trigger for PHR to activated and UL in sync pathloss reference.

In Scenario2, Trigger4 will also be triggered when a SCell in a sTAG is activated while it is still UL out-of-sync. If the intention of the activation is just to use the SCell for DL transmission, triggering PHR for the SCell may not be necessary. Again to a certain extent, this case probably already occurs in Rel-10 (i.e. SCell is activated for the DL transmissions but no scheduled UL transmissions) and no further optimization is provided for this case. Hence we do not see any motivation to modify the trigger to restrict it to activated and UL in-sync SCell for this intention of activation of an SCell.  If the intention of the activation is to use the SCell also for UL transmission after the random access, then the question is whether the trigger is better before the SCell becomes UL in-sync or after. For this case, it depends on whether the power situation of the UE changes when it is only activated (regardless of UL synchronization) or it is activated and UL synchronised. It seems more logical that the UE power situation will only change when the UL is also synchronized. Hence it is proposed that:
Proposal#2: Restrict the SCell activation trigger for PHR to the following transition:
· (Deactivated and UL in-sync) to (Activated and UL in-sync)
· (Activated and UL out-of-sync) to (Activated and UL in-sync) 
3. Summary

It is requested that RAN2 discuss the proposals:

Proposal#1: Restrict the pathloss change trigger for PHR to activated and UL in sync pathloss reference.

Proposal#2: Restrict the SCell activation trigger for PHR to the following transition:

· (Deactivated and UL in-sync) to (Activated and UL in-sync) 
· (Activated and UL out-of-sync) to (Activated and UL in-sync)
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