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1
Introduction

In RAN1#82bis meeting [1], following working assumption and potential email agreements are made.
Working assumption:
· UE may assume that the CRS and CSI-RS transmission has a constant power in each subframe of DL transmission burst, and the UE should not assume that the CRS and CSI-RS transmission power is the same across transmission bursts

· FFS: Whether there is any problem with AGC

· FFS: Whether there is an issue with CSI measurements due to potential mismatch in UE’s measured subframe and eNB’s understanding of the measured subframe

· FFS: How the UE identifies whether subframes belong to the same transmission burst

· Note: The following options and other potential options for such identification are not precluded.

· Such identification is left up to UE implementation.

· Such identification is provided via assistance from the eNB.

Potential agreements through email discussion:
Signaling of CRS/CSI-RS power variation

· The following options have been identified for the signaling of CRS/CSI-RS power variation in LAA

· Option 1: No signaling is needed

· Option 2: Power variation between current CRS/CSI-RS power and reference CRS/CSI-RS power is signaled

· FFS: Signaling method
Select one of the options in RAN1#83

In this contribution, we discuss the necessity whether signalling of CRS/CSI-RS power variation is needed or not and potential alternatives to indicate the power variation between current CRS/CSI-RS power and reference CRS/CSI-RS power.
2
Signalling methods for CRS/CSI-RS power variation 
CRS/CSI-RS power variations may have impact on the average CSI measurement over SFs across multiple DL transmission bursts. 
For instance, even if the channel situation is constant, due to the CRS/CSI-RS power is adjusted across multiple DL transmission bursts, UE may receive different power.
One possible remedy is that UE should be informed of the CRS/CSI-RS power variation between current CRS/CSI-RS power and reference CRS/CSI-RS power. 
Observation:

Signalling of CRS/CSI-RS power variation is needed in LAA.

Two alternatives can solve the above mentioned problem.
Alternative 1: 
· UE is explicitly informed of the CRS/CSI-RS power variation valid for each DL transmission within one DL transmission burst on more than one unlicensed carrier.
Alternative 2: 
· UE is explicitly informed of the CRS/CSI-RS power variation valid for just a specific DL transmission burst on a single unlicensed carrier.
Following table illustrates the pros and cons:

	Methods
	Pros
	Cons

	Alternative 1
	· Saving additional signalling overhead.
· Suitable for the multiple carrier operation that eNB performs Cat-4 based LBT on only one unlicensed carrier
	Less flexibility.

	Alternative 2
	· More flexibility.

· Suitable for the multiple carrier operation that eNB performs Cat-4 based LBT on more than one unlicensed carriers.
	More additional signalling overhead.


We suggest that either of these two alternatives is selected taking the pros and cons into consideration in the further discussions: 
Proposal: 
UE is explicitly informed of the CRS/CSI-RS power variation. Two possible options:

· The power variation can be valid for each DL transmission within one DL transmission burst on more than one unlicensed carrier; or
· It can be valid just for a specific DL transmission burst on a single unlicensed carrier.
3
Conclusion 
In this contribution we discuss the signalling methods for the CRS/CSI-RS power variation between current CRS/CSI-RS power and reference CRS/CSI-RS power suggest following:
Observation:

Signalling of CRS/CSI-RS power variation is needed in LAA.
Proposal: 

UE is explicitly informed of the CRS/CSI-RS power variation. Two possible options:

· The power variation can be valid for each DL transmission within one DL transmission burst on more than one unlicensed carrier; or
· It can be valid just for a specific DL transmission burst on a single unlicensed carrier.
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