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1.	Introduction
In RAN2 #89 meeting, RAN2 started to discuss Work Item on LTE Carrier Aggregation Enhancement Beyond 5 Carriers [RP-142286]. Regarding PHR, RA2 has agreed:
· 8 RAN2 assumes that the UE reports a type 2 PHR for all serving cells configured with PUCCH. The MAC CE format is FFS. 
· 8a For PHR no new triggers are needed.
This contribution discusses PHR format for including type 2 PHR for all PUCCH SCell. 

2.	Discussion
By supporting PUCCH configuration on an SCell, RAN2 agreed to report Type 2 PH of all cells with PUCCH to the eNB. As it is assumed that there would be at most two PUCCH Groups for up to 5 CCs, the MAC CE should include at least two Type 2 PH fields for PCell and PUCCH SCell. Thus, one may think that DC PHR MAC CE format can be used.
However, as the WI [RP-142286] considers configuring up to 32 CCs and more than two PUCCH Groups could be configured in this case, it would be good to design a new MAC CE by taking extensibility into account, i.e., to include PH information of up to 32 CCs and include Type 2 PH of the cells with PUCCH depending on the number of the cells with PUCCH.
There can be two options:
· Option 1: After the 4 bytes of Ci field, to include the octets containing Type 2 PH field and Pcmax,c field for PCell and then include the octets containing Type 2 PH field and the associated Pcmax,c field for each cell with PUCCH in ascending order of ServCellIndex. After including the octets containing Type 2 PH field and the associated Pcmax,c field for all cells with PUCCH, the octets containing Type 1 PH field and the associated Pcmax,c field for PCell is included. And after that, the octets containing Type 1 PH field and the associated Pcmax,c field for all cells are included in ascending order of ServCellIndex.
· Option 2: After the 4 bytes of Ci field, to include the octets containing Type 2 PH field and Pcmax,c field for PCell and then include the octets containing Type 1 PH field and the associated Pcmax,c field for PCell. After including all PH information for PCell, octets containing Type 2 PH field (if PUCCH SCell), the associated Pcmax,c field (if PUCCH SCell), Type 1 PH field, and the associated Pcmax,c field of all cells are included in ascending order of ServCellIndex.
For two options, an example of the new PHR MAC CEs are presented in the below. Assume that the cell with C10 in addition to PCell is configured with PUCCH.
[image: ] 
Figure 1. Option 1 (left) and Option 2(right)

Option 1 and Option 2 do not make a big difference. Given that in DC PHR MAC CE Type 2 PH for PCell and PSCell are included first, Option 1 is preferred to have a consistency through the specification. 
Proposal : Introduce a new PHR MAC CE for eCA based on Option 1.

3.	Conclusion
In this contribution, we discussed PHR format for eCA and proposed:
Proposal : Introduce a new PHR MAC CE for eCA based on Option 1.

4.	Reference
[bookmark: _GoBack][1] RP-142286, Work Item on LTE Carrier Aggregation Enhancement Beyond 5 Carriers
1

2

image1.emf
PH (Type 2, PCell)

PH (Type 1, PCell)

V P

P

PH (Type 1, SCell n) P

P

CMAX,c

m R R

R C

1

C

2

C

3

C

4

C

5

C

6

C

7

V

V

...

P

CMAX,c

1 R R

P

CMAX,c

3 R R

PH (Type 1, SCell 1) P V

P

CMAX,c

4 R R

PH (Type 2, SCell10) V P

P

CMAX,c

2 R R

PH (Type 2, PCell)

PH (Type 1, PCell)

V P

P

PH (Type 1, SCell n) P

P

CMAX,c

m R R

R C

1

C

2

C

3

C

4

C

5

C

6

C

7

V

V

...

P

CMAX,c

1 R R

P

CMAX,c

3 R R

PH (Type 1, SCell 1) P V

P

CMAX,c

4 R R

PH (Type 2, SCell 10) P

P

CMAX,c

# R R

V

PH (Type 1, Scell 10) P V

P

CMAX,c

# R R

...

...

PH (Type 1, SCell 10) P V

P

CMAX,c

# R R

C

8

C

9

C

10

C

11

C

12

C

13

C

14

C

15

C

16

C

17

C

18

C

19

C

20

C

21

C

22

C

23

C

24

C

25

C

26

C

27

C

28

C

29

C

30

C

31

C

8

C

9

C

10

C

11

C

12

C

13

C

14

C

15

C

16

C

17

C

18

C

19

C

20

C

21

C

22

C

23

C

24

C

25

C

26

C

27

C

28

C

29

C

30

C

31


