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1 Introduction

In [1], two types of P-MPR value, which are the actual P-MPR value and the effective P-MPR value, is introduced. For example, in case that required power backoff value is changed from 1dB to 4dB and MPR value is fixed as 5dB, the actual P-MPR change is 3dB (=4dB-1dB) and the effective P-MPR change is 0dB since P-MPR value is not dominant over MPR. In other case that required power backoff value is changed from 3dB to 6dB and MPR value is fixed as 5dB, the actual P-MPR change is 3dB (=6dB-3dB) and the effective P-MPR change is 1dB (=1dB-0dB) since the impact to Pcmax,c is changed from 0dB to 1dB. These different P-MPR values would affect to P-MPR triggering.
Additionally, at the last meeting, the issue on P-MPR triggering in CA configuration came out and serveral alternatives had been introduced [2]
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[3]
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[4]. 
In this contribution, we would present our view on each issue over different types of P-MPR values.
2 P-MPR triggering
At the last meeting, the change of the actual P-MPR had a consensus on companies as the baseline of PHR triggering due to power management. In this section, we would analyse each triggering alternative and present our preference.

Alt 1) The change of the effective P-MPR to trigger PHR

Pros:

- Could filter out PHR triggering due to power management in the range of MPR
For fixed MPR value, this alternative would trigger PHR due to power management as Pcmax,c being impacted by P-MPR change over the MPR. Hence, it would filter out triggerings by P-MPR flutuations in the range of the corresponding MPR. For example, as MPR value is 5dB and the change threshold (e.g. dl-PathlossChange) is 3dB, P-MPR changes as like 1dB(4dB, 5dB(1dB, 2dB(7dB, etc. would be neglected and could not trigger PHR transmission.
Cons:

- Could not recognize the power management occurrence until P-MPR value dominate MPR value

If P-MPR value does not dominate MPR value, PHR due to power management would not be triggered and eNB could not recongnize the power management occurrence. From the time of power management starting to the time of P-MPR value initially dominating MPR value, there would occur scailing down in UE side as explained in [1].
- Triggering might be complex and ambiguous since of depanding on MPR change
The effective P-MPR value could vary via the change of MPR value. For example, if a P-MPR value 5dB and a MPR value 3dB, then the effective P-MPR value is 2dB (=5dB-3dB). However, if a P-MPR value 5dB and a MPR value 7dB, then the effective P-MPR value is 0dB. That is because the P-MPR value is smaller than the MPR value and so there is no impact to Pcmax,c. Hence, if PHR for power management is triggered by the effective P-MPR value, it would also depand on the change of MPR. That is, even though there is no change of P-MPR value, a certain PHR triggering could occur by MPR varying. Since MPR would be dynamically fluctuating due to scheduling, the corresponding triggering would also occur many times.
Alt 2) The change of the actual P-MPR to trigger PHR
Pros:
- Could indicate P-MPR existence and prevent potential scailing down

As explained in [1], this alternative would trigger PHR regardless of impacts to Pcmax,c whenever power mangement (e.g. 1xRTT, SAR, etc.) occur. Hence, it could prevent potential scaliling down in UE side, which would occur when eNB underestimates MPR with the assumption of no P-MPR.
- Triggering would be indepedant from MPR change and thus simple and clear

The change of the actual P-MPR would be calculated regardless of the relationship between P-MPR and MPR. Thus, UE would not need to consider the change of MPR for triggering and that could make the triggering condition simple and clear.
Cons:

- Several triggerings would report the same Pcmax,c value
If serveral triggerings occur within a MPR value, UE would report the same Pcmax,c value each time. For example, as MPR value is 5dB (here, Pcmax,c = 18dBm) and the change threshold (e.g. dl-PathlossChange) is 3dB, P-MPR changes as like 1dB(4dB, 5dB(2dB, 2dB(5dB would report 18dBm each time. These PHR transmission would seem to be redundancies.

Alternative 2 has some wastes of resource due to redundant triggerings but, even though, we prefer it because it is simple and clear.

Proposal 1: P-MPR would be triggered by the change of the actual P-MPR in viewpoint of clearance and simplicity.

3 P-MPR in CA
At the last meeting, P-MPR triggering in CA (Carrier Aggregation) configuration was issued [2]
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[3]. Main target is how to handle a P-MPR change due to scheduling. We would consider the same power backoff configuration, in which required power backoff value in LTE side for transmitting 1xRTT is same. Even for the same power backoff configuration, P-MPR value on each CC would be differentiated according to scheduled CC configuration. For example, let an allowable power level in LTE side to be 200mW (=23dBm) and the power to be evenly allocated to scheduled CC. If the number of scheduled CCs is 2, an allowable power level for each CC is 100mW (=20dBm), while 50mW (=17dBm) if the number is 4. In this example, P-MPR for each CC would change by 3dB and PHR transmission would be triggered due to power management. This triggering would seem to be an unintended one. 

Further, an unexpected triggering would be more serious as not-scheduled state transit to scheduled on  CC. As following RAN1’s and RAN4’s LSins, P-MPR value in a CC is set to 0 when the corresponding CC is not scheduled and no uplink transmission is on it. However, only if there occurs a uplink transmission on the CC, P-MPR value would suddenly have a value and PHR triggering would be likely to be activated.
This section would study P-MPR in CA and present our views on this issue.
Alt 1) Per-UE based scheme
This alternative would prevent uninteded triggerings since Per-UE based P-MPR value would not be changed by scheduled CC configuration. However, this would require an additional P-MPR value comparing to Per-CC P-MPR value. Currently, Pcmax,c per CC is included in the extended PHR MAC CE and PHR is also triggered per CC. Hence, in order to use P-MPR per UE as triggering condition, UE should additionally calculate the sum of P-MPR value over all CCs and determine triggering after per-CC operation. That operation should demand an implementation run on the UE.
Alt 2) Per-CC based scheme, for only one CC configuration

This alternative would be very simple and concrete method for P-MPR triggering regarding CA. If CA is configured, PHR triggering due to power management would become off. There would be no problem related to CA configuration. However, the scope of power management would be too strictly restricted.
Alt 3) Per-CC based scheme, UE implementation
Smart UE implementation would compensate the discrimination of P-MPR over different scheduling. It would have a little bit complex and unclear point but no restriction.
We prefer Alt 3 because there is no restriction as like non-CA configuration and mismatch of reported value and triggering condition.
Proposal 2: Per-CC based scheme with good UE implementation preventing the change of P-MPR change due to dynamic scheduling.

4 Conclusion

Proposal 1: P-MPR would be triggered by the change of the actual P-MPR in viewpoint of clearance and simplicity.

Proposal 2: Per-CC based scheme with good UE implementation of reventing the change of P-MPR change due to dynamic scheduling.
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