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1
Introduction
Based on the RAN1 agreements on eLAA, Type 2 PH reporting was discussed in [2]. It was proposed that the UE shall report Type 2 power headroom for the PCell and PSCell if an LAA SCell is configured with uplink. In this contribution we explain why it is necessary to report Type 2 PH for PCell or PSCell always when LAA SCell with uplink is configured and activated for MCG or SCG, respectively.

2
RAN1 agreements
At RAN1#85[1], RAN1 agreed:

	RAN1#85 Agreement:
Agreement 1:
· A UE may be configured with simultaneous PUSCH/PUCCH in licensed spectrum or without simultaneous PUSCH/PUCCH in licensed spectrum independently from the configuration of an LAA Scell for the UE
Agreement 2:
· An LAA SCell for UL is configured to the UE only if simultaneous PUCCH in licensed spectrum and LAA SCell PUSCH transmission is supported by the UE
Agreement 3:
· Enhanced LAA can operate without the introduction of HARQ-ACK transmission on an LAA SCell

· Support for transmission of HARQ-ACK on an LAA SCell can be beneficial and it is recommended to include it in future enhancements for LAA.




Based on RAN1 agreement 2, the UE must support simultaneous transmission of PUCCH in licensed spectrum and PUSCH on LAA SCell; otherwise the UL cannot be configured for LAA SCell. It should be noted that this does not require simultaneousPUCCH-PUSCH capability from the UE and therefore, depending on the UE capability, network can configure or not configure simultaneousPUCCH-PUSCH on PCell independently from the configuration of an LAA SCell with uplink for the UE (RAN1 agreement 1).

How these affect Power Headroom Reporting (PHR) are discussed in the next section.

3
PHR with LAA SCells
SimultaneousPUCCH-PUSCH is both a per carrier UE capability and a configuration parameter. If UE supports simultaneousPUCCH-PUSCH (both from RF and L1 point of view) on PCell (or PSCell), then network can configure UE to use simultaneousPUCCH-PUSCH on PCell (or PSCell). Then UE can transmit on same carrier (PCell or PSCell) PUCCH and PUSCH.

However, if the UE does not support simultaneousPUCCH-PUSCH (due to RF) on PCell (or PSCell), then simultaneousPUCCH-PUSCH cannot be configured and uplink control information (UCI) is transmitted on PUSCH (of PCell or SCell) whenever PUSCH is transmitted, i.e., the UCI can be sent on PUSCH of any licensed carrier.
Now with LAA, RAN1 has decided that UCI is never transmitted via LAA SCells. Therefore, if simultaneousPUCCH-PUSCH is not configured, say in PCell, then UCI is sent either on PUCCH if there is no PUSCH on licensed carriers (PCell or SCell), or on PUSCH of PCell or licensed SCell. Table below shows the different cases:

Table 1: TH Style

	PCell
	PHR
	SCell
	PHR
	LAA SCell
	PHR

	PUSCH (UCI)
	Type 1 PH
	PUSCH
	Type 1 PH
	PUSCH
	Type 1 PH

	PUSCH (UCI)
	Type 1 PH
	-
	Virtual Type 1 PH
	PUSCH
	Type 1 PH

	PUSCH (UCI)
	Type 1 PH
	-
	Virtual Type 1 PH
	-
	Virtual Type 1 PH

	PUSCH (UCI)
	Type 1 PH
	PUSCH
	Type 1 PH
	-
	Virtual Type 1 PH

	-
	Virtual Type 1 PH
	PUSCH (UCI)
	Type 1 PH
	PUSCH
	Type 1 PH

	-
	Virtual Type 1 PH
	PUSCH (UCI)
	Type 1 PH
	-
	Virtual Type 1 PH

	PUCCH
	-
	-
	-
	-
	-

	PUCCH
	Virtual Type 1 PH
	-
	Virtual Type 1 PH
	PUSCH
	Type 1 PH


The new case with LAA SCell(s) from power headroom reporting point of view is the last case in the above table:
-
simultaneousPUCCH-PUSCH is not configured for PCell (PSCell),
-
PUSCH is transmitted only on LAA SCell of MCG (SCG),
-
UCI is sent on PUCCH of PCell (PSCell).

Thus with LAA SCells we have a new case where PUCCH on PCell and PUSCH on LAA SCell are transmitted simultaneously even when simultaneousPUCCH-PUSCH is not configured for the PCell. This never happens with licensed SCells. 

If nothing is changed for PHR, the PHR reports in this case:
-
virtual Type 1 PH for the PCell and licensed SCells,
-
real Type 1 PH for the LAA SCell,
-
no Type 2 PH is reported for PCell even when PUCCH is transmitted.

Thus nothing is reported for the actual transmission of PUCCH (Type 2 PH for PCell is not reported since simultaneousPUCCH-PUSCH is not configured for PCell).
The simplest way to correct this is to send Type 2 PH always for PCell (PSCell) when an LAA SCell with uplink is configured for MCG (SCG), regardless of simultaneousPUCCH-PUSCH configuration for PCell (PSCell).

Proposal 1: In PHR, report Type 2 PH for PCell (PSCell) always when LAA SCell with uplink is configured and activated for MCG (SCG).
4
Summary
In this contribution Type 2 PH reporting with LAA SCells was discussed and the following proposal was made:
Proposal 1: In PHR, report Type 2 PH for PCell (PSCell) always when LAA SCell with uplink is configured and activated for MCG (SCG).
The corresponding CR is in [3]
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