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1. Introduction
In last meeting, the agreement about the MAC CE B5C was achieved.
=>
Ci field is fixed 4 bytes.
=>
Same Ci field format is used for both PHR MAC CE and AD MAC CE.
This contribution gives our consideration on PHR format and configuration.
2. Discussion
2.1. PHR format
Extended PHR format is used for UL CA. In Rel-13 eCA, the impact on PHR format is from two aspects: 32 serving cells configuration and PUCCH on SCell. There are three PHR formats based on the configuration.
· Case 1: B5C
According to the agreement in last meeting, the PHR format would be based on extended PHR format and the Ci field is extended from 1 Byte to 4 Bytes, which is given in Figure-1.
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1) R10 Extended PHR format  2) R13 Extended PHR format (B5C) 


Figure-1 PHR format in case of UL CA (B5C configuration)
· Case 2: PUCCH on SCell

According to RAN2#89 agreements listed as below, there will be at most one PUCCH SCell if no more than 5 serving cells are configured. 
	In accordance with RAN1 agreements there will be at most two PUCCHs (of which one is always on the PCell) for up to 5 CCs. 
FFS how many PUCCHs will be supported for more than 5 CCs. 


With PUCCH on SCell, the PHR format should include two Type-2 PHs: one for PCell and the other for PUCCH SCell. Since current DC PHR format can meet the requirement, it can be reused here, and the Type 2 PH for PSCell can be reused for PUCCH SCell.
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Figure-2 DC PHR format (PUCCH on SCell configuration)
Proposal 1: It is proposed to reuse DC PHR format as PHR format when PUCCH on SCell is configured and no more than 5 CCs are configured. 
Considering the related PHR configuration, in case of DC, there is another configuration “phr-ModeOtherCG-r12” to configure whether the serving cells of the other CG always report virtual PH or not. Since in eCA, all the serving cells are from one CG/eNB, this configuration is not applicable here.
Proposal 2: The configuration phr-ModeOtherCG-r12 in dualConnectivityPHR is not applicable in case of PUCCH on SCell.
· Case 3: B5C + PUCCH on SCell

Since it is still on FFS how many PUCCHs will be supported for more than 5 CCs. There are two possibilities:
· case 3.1: at most one PUCCH SCells
It is similar to case 2, and the only difference is the Ci field length from 1 Byte to 4 Bytes. 
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Figure-3 DC PHR format (1 PUCCH on SCell and B5C configuration)
· case 3.2: more than 1PUCCH SCell 
DC PHR format are not applicable here, but the principle of DC PHR format design can be reused here. Hence, in case of more than two PUCCHs supported, all the PH of PUCCH Cells should be listed in the front of the whole PHR format and according to the cell index ascending order. An example is given in the Figure-4, where PUCCH SCells with cell index 4 and 8. 
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Figure-4 ECA PHR format (2 PUCCH on SCell and B5C configuration)
Proposal 3: If more than one PUCCH SCell is supported, it is proposed to introduce new ECA PHR format, i.e. PHs of all PUCCH Cells are listed in the front of the PHR and with the cell index ascending order and with 4Byte Ci field.
2.2. PHR configuration
The characteristics of PHR format listed in section 2.1 are summarized in Table-1.
Table-1 
	Case
	Feature
	PHR format 
	Length of Ci field 

	1
	B5C 
	Extended PHR format
	4 Bytes

	2
	PUCCH SCell
	DC PHR format
	1 Bytes

	3.1
	1 PUCCH SCell + B5C
	DC PHR format
	4 Bytes

	3.2
	More than 1 PUCCH SCell +  B5C
	ECA PHR format
	4 Bytes


It should be noted here that Case 3.2 is still FFS and dependent on RAN1 decision. 
To minimize the configuration to cover all the above PHR formats in Rel-13 eCA, two parameters can be considered: Length of Cifield and PHR format. About the length of Ci field, it is not PHR specific configuration, since it is applicable for both PHR and MAC A/D function. In addition, it can be explicitly configured by RRC or implicitly derived from the number of configured serving cell.

Table-2 gives the relationship between PHR configuration and the corresponding PHR format.
Table-2 RRC Configuration
	Feature
	PHR format Configuration
	Length of Ci field  Configuration

	B5C 
	extendedPHR
	4

	PUCCH SCell
	dualConnectivityPHR
	1

	1 PUCCH SCell + B5C
	dualConnectivityPHR
	4

	More than 1 PUCCH SCell +  B5C
	eCAPHR-R13 
	4


Proposal 5: It is proposed to consider Rel-13 PHR related RRC configuration as described in Table-2.
3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: It is proposed to reuse DC PHR format as PHR format when PUCCH on SCell is configured and no more than 5 CCs are configured. 

Proposal 2: The configuration phr-ModeOtherCG-r12 in dualConnectivityPHR is not applicable in case of PUCCH on SCell.
Proposal 3: If more than one PUCCH SCell is supported, it is proposed to introduce new ECA PHR format, i.e. PHs of all PUCCH Cells are listed in the front of the PHR and with the cell index ascending order and with 4Byte Ci field.

Proposal 5: It is proposed to consider Rel-13 PHR related RRC configuration as described in Table-2.
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