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Discussion and decision
1
Introduction

In RAN1 #62bis, regarding the per-UE PHR, RAN1 has the following agreements (R1-105796), and a LS is sent to RAN2 in [1]:
· PCMAX,c is reported together with all per-CC PHRs.

· PCMAX,c is the value used for the calculation for the reported per-CC PHR.

· PHR is calculated based on the power before power scaling (similar to single-CC operation of Rel8/9)

· PCMAX,c of current assignment is reported in MAC CE

· RAN2 can consider overhead reduction methods for the following cases:

· if PCMAX,c is the same for multiple CCs

· if PCMAX,c is the same for simultaneously-transmitted type 1 and type 2 PHRs
RAN1 has agreed to report PCMAX,c with all per-CC PHRs instead of per-UE PHR. So, in this contribution, we would like to discuss how to report PCMAX,c.
2 Discussion

The intention of reporting PCMAX,c is to provide the information of power limitation for each CC; furthermore, the eNB can calculate the actually transmitting power on each CC based on the per-CC PHR and PCMAX,c report.  However, in case that only one CC is used, e.g., in Rel-8/9 case, reporting PHR only is already sufficient.  So the first issue we would like to discuss in this contribution is when to report PCMAX,c. 
2.1 When to report PCMAX,c?


In Rel-10, a UE may be configured with more than one UL CC.  Since it was agreed in the last meeting that PHR report is only for activated UL CCs, we consider the following cases:

Case1:  Only one UL CC is activated.
Case2:  More than one UL CC is activated. 
If only one UL CC is activated for a UE, it seems no need to report PCMAX,c because the eNB can estimate the maximum power by following Rel-8/9 behaviour.  So we propose that UE shall report PCMAX,c only when more than one UL CC is activated.

Proposal 1:  UE shall report PCMAX,c only when more than one UL CC is activated. 

If Proposal 1 is agreed, then there are two methods for eNB to inform UE when to start/stop reporting PCMAX,c.

Option1:  Implicit method based on activation/deactivation of Scell with UL configuration
Option2:  Explicit method based on RRC message or MAC CE.
For the implicit method, when the first Scell with UL configuration is activated, the UE autonomously starts to report PCMAX,c.  On the other hand, when all Scells with UL configuration are deactivated, the UE autonomously stops to report PCMAX,c.  However, the state mismatch (activation/deactivation) problem of Scell may result in that the eNB misunderstands the MAC CE. Furthermore, when the total transmitting power for the UE is low, i.e., UE may be close to eNB and the reported PH values are large, the eNB may want UE not to report the PCMAX,c in order to reduce the message overhead.  Thus, an explicit method using RRC message or MAC CE to inform UE whether or not to report PCMAX,c may be more applicable.  Considering these two options, we slightly prefer to Option 2, which uses explicit method to inform UE. 
Proposal 2:  An explicit method for indicating whether or not to report PCMAX,c should be introduced. 
2.2 The range of PCMAX,c value

Before we design the MAC CE format for PCMAX,c report, we need to first consider what the range of PCMAX,c value is.  In Rel-8/9, PCMAX is bounded by PCMAX_H and PCMAX_L.  Although RAN1 has not decided the upper bound and lower bound formula for PCMAX,c, it seems reasonable for determining PCMAX,c to follow the similar rule in Rel-8/9.  Based on this assumption, we would like to discuss the possible range of PCMAX,c value.  From [3], PCMAX,c may be have the similar upper bound, PCMAX_H, and lower bound, PCMAX_L, where
PCMAX_L ≤ PCMAX,c  ≤ PCMAX_H
PCMAX_H = MIN {PEMAX, PPowerClass}
PCMAX_L = MIN {PEMAX – TC, PPowerClass – MPR – A-MPR – TC} .

We first consider an example in which the range of PEMAX is [-30, 33] dBm and the UE belongs to Power Class 3, i.e., PPowerClass=23 dBm.  If we consider all possible values for PCMAX,c, the range of PCMAX,c value may be from -31.5 to 23 dBm for this case and Fig. 1 shows all possible values of PCMAX,c . 
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Fig. 1  An example of all possible values of PCMAX,c.
Since many parameters, e.g., PEMAX, PPowerClass, MPR, A-MPR etc., affect the value of PCMAX,c, we think we need more information for determining the range of PCMAX,c value before we design the MAC CE for PCMAX,c, i.e., we need to know how many bits are needed for reporting PCMAX,c . 

It is straightforward to report the original value of PCMAX,c.  However, when we look into the limitation of PCMAX,c, the possible values of PCMAX,c that the UE can choose are limited, i.e., the possible values of PCMAX,c is bounded by the upper bound, PCMAX_H, and lower bound, PCMAX_L.  For easy discussion, we define that PCMAX_L,min is the minimum value of all possible PCMAX_L values under the given PEMAX and PPowerClass.  Hence, the possible value of PCMAX,c is limited between PCMAX_H and PCMAX_L,min for the given PEMAX and PPowerClass.  In addition, PEMAX is configured by network and PPowerClass is negotiated in UE capability message.  The both PEMAX and PPowerClass are known by eNB and UE and they are not changed frequently, i.e., PCMAX_H is almost fixed.  From the above observation, it is possible to only report the difference between the PCMAX,c value and PCMAX_H value instead of reporting the exact value of PCMAX,c.
Observation:  It is possible to only report the difference between the PCMAX,c value and PCMAX_H value instead of reporting the exact value of PCMAX,c.
By reporting the difference, it can reduce the overhead of reporting PCMAX,c in terms of the number of bits.   Following the above example, in order to representing the exact value of PCMAX,c, it may need six or more bits.  On the other hand, we assume that the maximum MPR is less 10dBm which refers to the CA scenario1:  10MHz+10MHz with carrier spacing of 9.9MHz in [2]. Note that MPR and A-MPR are still under RAN4 discussion. Hence, the maximum difference between PCMAX,c and PCMAX_H could be less than 16dBm.  In this example, to represent the PCMAX,c by reporting the difference only needs four bits or fewer.  Therefore, we propose that a UE only needs to report the difference between PCMAX, c and PCMAX_H for the PCMAX,c report.  Furthermore, for the actual number of bits needed, we would like to ask RAN1/RAN4 for the maximum difference under all possible PEMAX and PPowerClass values. 
Proposal 3: The UE only needs to report the difference between PCMAX, c and PCMAX_H for the PCMAX,c report.
Proposal 3a:  We propose that RAN2 should ask RAN1/RAN4 for the maximum difference between PCMAX,c and PCMAX_H  under all possible PEMAX and PPowerClass values.

3 Conclusion

In this contribution, we have the following proposals for reporting PCMAX,c:
Proposal 1:  UE shall report PCMAX,c only when more than one UL CC is activated.
Proposal 2:  An explicit method for indicating whether or not to report PCMAX,c should be introduced. 
Proposal 3: The UE only needs to report the difference between PCMAX, c and PCMAX_H for the PCMAX,c report.

Proposal 3a:  We propose that RAN2 should ask RAN1/RAN4 for the maximum difference between PCMAX,c and PCMAX_H  under all possible PEMAX and PPowerClass values.
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