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1 Introduction

For the additional information with relation to CA PHR, RAN2 agreed to wait for RAN1’s decision. At the last meeting in RAN1, following agreements are achieved:
· 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 concludes that a UE should additionally report PCMAX,C together with all per-CC PHRs and PCMAX,C of current assignment is reported in MAC CE. Also, RAN1 requested RAN2 overhead reduction methods related to an additional information (PCMAX,C). So far, no disucssion has been made on PCMAX,C format. We thinks PCMAX,C should be firstly defined before an PCMAX,C MAC CE composition algorithm.
2 PCMAX,C value format
RAN1 have reached a consensus on PCMAX,C transmission as an additional PHR information, but did not suggest any specific PCMAX,C value format in MAC CE. Before proposing a MAC CE format, we intend to introduce a possible PCMAX,C value format used in MAC CE. 

PCMAX,C value is calculated with MPR, A-MPR, ΔTc, and PPowerClass as following equation:
[Eq 1] PCMAX,C = PPowerClass – MPR – A-MPR – TC
There is only one PPowerClass value (23dBm) in Rel-8/9 LTE system, but several PPowerClass values would be available beyond Rel-10 LTE system, which would be configured by higher layer signalling. For the configured PPowerClass, the range of PCMAX,C would be determined according to MPR, A-MPR, and ΔTc ranges. A-MPR and ΔTc ranges in Rel-8/9 are tabulated in section 6.2 [1]. An MPR range in Rel-8/9 is also defined there (0≤MPR≤2) and the corresponding range would be extended in Rel-10 LTE system, which might range from 0 to 10dB [2] (This is under investigation by RAN4.). A PCMAX,C value format would be similar to a PHR value format in MAC CE in Table 1, and so an each reported value of PCMAX,C would indicate an interval step in the same manner as the PHR value format.
Table 1: Power headroom report mapping
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-23 ( PH ( -22

	POWER_HEADROOM_1
	-22 ( PH ( -21

	POWER_HEADROOM_2
	-21 ( PH ( -20

	POWER_HEADROOM_3
	-20 ( PH ( -19

	POWER_HEADROOM_4
	-19 ( PH ( -18

	POWER_HEADROOM_5
	-18 ( PH ( -17

	(
	(

	POWER_HEADROOM_57
	34 ( PH ( 35

	POWER_HEADROOM_58
	35 ( PH ( 36

	POWER_HEADROOM_59
	36 ( PH ( 37

	POWER_HEADROOM_60
	37 ( PH ( 38

	POWER_HEADROOM_61
	38 ( PH ( 39

	POWER_HEADROOM_62
	39 ( PH ( 40

	POWER_HEADROOM_63
	PH ≥ 40 


If the rerported values in PCMAX,C fomat be fully mapped to all possible PCMAX,C intervals considering both several PPowerClass values and power reduction ranges, the total range of PCMAX,C reported value could be too broad. As the maximum of PPowerClass values become larger, a PCMAX,C interval should satisfy the range of a higher measured quantity value. Thus, we suggest that each interval step is based on each configured PPowerClass . That is, each reported value would indicate a measured quantity value as formed by “PPowerClass-n-1 ≤ PCMAX,C ≤ PPowerClass-n”.

Proposal 1: Each interval of PCMAX,C value is formed as “PPowerClass-n-1 ≤ PCMAX,C ≤ PPowerClass-n”
Also, it is recommended that the bit length of PCMAX,C is restricted to 4 satisfying a power reduction range to be from 0 to 15. With a longer bit length, the more broad power reduction range would be possibly presented, but the overhead of PCMAX,C value would be increased. Further, if the range is too broad, it might  include meaningless PCMAX,C value. For example, suppose that a PPowerClass value is 23 dBm and that the bit length of a PCMAX,C report value is 5bit. In that case, the lowest range of PCMAX,C would be from -9 (dBm) to -8 (dBm) and then we wonder whether that range is practically useful or not. Another concern is the occurrence of reserved bits as forming octet stack fields. Let multiple PCMAX,C report fields be stacked by an octet unit. If the length of bits is bigger than 4, several reserved bits would be used and so make the amount of overhead to increase additionally. Below Figure 1 shows examples of constructing multiple PCMAX,C report values by the constitution method of octet-based stacked PCMAX,C reprot field. In 4bit case, 3 octets are occupied by PCMAX,C fields and, on the other hand, in 5 bit case, 3 reserved bits are required at each octet and the amout of total used octets becomes 5.
Figure 1: Examples of consturcting multiple PCMAX,C report values (4bit, 5bit)
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Proposal 2: It is recommended that a PCMAX,C value is ranged by 4 bits.
The following table is an example of a PCMAC,C reported value:
Table 2: PCMAX,C report mapping example (4bit case)
	Reported value
	Measured quantity value (dB)

	P_CMAX_C_0
	PPowerClass-1 ( PCMAX,C ( PPowerClass -0

	P_CMAX_C _1
	PPowerClass-2 ( PCMAX,C ( PPowerClass -1

	P_CMAX_C _2
	PPowerClass-3 ( PCMAX,C ( PPowerClass -2

	P_CMAX_C _3
	PPowerClass-4 ( PCMAX,C ( PPowerClass -3

	(
	(

	P_CMAX_C _11
	PPowerClass-12 ( PCMAX,C ( PPowerClass -11

	P_CMAX_C _12
	PPowerClass-13 ( PCMAX,C ( PPowerClass -12

	P_CMAX_C _13
	PPowerClass-14 ( PCMAX,C ( PPowerClass -13

	P_CMAX_C _14
	PPowerClass-15 ( PCMAX,C ( PPowerClass -14

	P_CMAX_C _15
	PPowerClass-16 ( PCMAX,C ( PPowerClass -15


In this contribution, we propose a table for a PCMAX,C report value. The exact range of PCMAX,C value would need to be confirmed by RAN1 and RAN4 before discussing the PCMAX,C MAC CE format. Thus, we suggest RAN2 would send an LS on this issue to RAN1 and RAN4.
Proposal 3: The exact range of a PCMAX,C value should be confirmed by RAN1 and RAN4. Thus, we suggest RAN2 would send an LS on this issue to RAN1 and RAN4.

3 Conclusion
Proposal 1: Each interval is formed as “PPowerClass-n-1 ≤ PCMAX,C ≤ PPowerClass-n”.
Proposal 2: It is recommended that a PCMAX,C value is ranged by 4 bits.

Proposal 3: The exact range of a PCMAX,C value should be confirmed by RAN1 and RAN4. Thus, we suggest RAN2 would send an LS on this issue to RAN1 and RAN4.
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