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1. Introduction
Following the RAN1 #82bis meeting, there were email discussions on signaling in LAA DL subframes. The following possible agreements on a number of topics were captured:

1/2 or 4/6 OFDM symbol CRS (MBSFN or non-MBSFN)
The following options have been identified to determine the subframe structure (MBSFN (1/2 symbol CRS) or non-MBSFN (4/6 symbol CRS))
· Option 1: RRC Configuration
· Option1-1: reusing the RRC configuration of MBSFN subframes
· Option1-2: indicate whether all the subframes contain 4 CRS symbols or whether only subframes 0 and 5 only contain 4 CRS symbols.
· Option 2: UE blind detection
· Option 3: Dynamic signaling
Select one or more options in RAN1#83. 

End Partial Subframe: 
Signaling the presence of end DL partial subframes is supported in LAA. 
· FFS: Signaling method and frequency

Number of expected DL subframes (starting from current subframe) in the ongoing transmission burst
The following options have been identified for signaling the number of expected DL subframes in each DL subframe in the ongoing transmission burst
· Option 1: No signaling is needed
· Option 2: Signaling is carried in DL every subframe. 
· Option 3: Signaling is carried in a subset of DL subframes (e.g. last subframe)
· FFS: Signaling method if signaling is adopted
Select one of the options in RAN1#83. 

Number of subframes after end of DL transmission, or the time duration, during which UE need not detect transmission, monitor DCI and perform CSI measurements:
Signaling the number of subframes after end of DL transmission, or the time duration, during which UE need not detect transmission, monitor DCI and perform CSI measurements can be further considered 
· FFS candidate signaling methods that may be specified in a potential future WI 
                           
Presence of CSI-RS/CSI-IM:
Signaling of the presence of periodic CSI-RS and CSI-IM transmission is not needed in LAA. 
For aperiodic CSI-RS and CSI-IM transmission, signaling can be considered after a decision on aperiodic CSI-RS/CSI-IM transmission for LAA in Rel-13. 
Decide whether aperiodic CSI-RS/CSI-IM transmission is allowed for LAA in Rel-13 in RAN1#83.
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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

Presence of DRS for EPDCCH/PDSCH rate matching
If DRS can be multiplexed with PDSCH in subframes other than subframe 0 and 5, the following options have been identified for EPDCCH/PDSCH rate matching.
· Option 1: signaling the presence of DRS for EPDCCH/PDSCH rate matching is supported
· FFS: Signaling method
· Option 2: No signaling is needed 
· Option 2-1: UE blind detection of DRS for rate matching
· Option 2-2: PDSCH is always rate matched around DRS within the DMTC window
Decide if DRS can be multiplexed with PDSCH in subframes other than subframes 0 and 5, and if so select one of the options in RAN1#83.

In this contribution, we provide our considerations on those topics. 
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First consider DL signaling can be useful for multiple purposes, and additional signaling may be introduced in future releases, we prefer to use PDCCH with a new DCI format to carry all the L1 signaling in LAA. With that, additional signaling can be introduced with relative ease.

1/2 or 4/6 OFDM symbol CRS (MBSFN or non-MBSFN)
The following options have been identified to determine the subframe structure (MBSFN (1/2 symbol CRS) or non-MBSFN (4/6 symbol CRS))
· Option 1: RRC Configuration
· Option1-1: reusing the RRC configuration of MBSFN subframes
· Option1-2: indicate whether all the subframes contain 4 CRS symbols or whether only subframes 0 and 5 only contain 4 CRS symbols.
· Option 2: UE blind detection
· Option 3: Dynamic signaling

Option 1-1 is preferred as it minimizes the change compared to Rel-12. 


End Partial Subframe: 
Signaling the presence of end DL partial subframes is supported in LAA. 
· FFS: Signaling method and frequency


Given a maximum duration of DL transmission burst, end partial subframe can be used to maximize the data amount carried in the DL transmission burst. Between a regular subframe and an end partial subframe, the following can be used:
1. PDSCH rate matching
2. CSI-RS/CSI-IM presence 
3. CRS locations (e.g. CRS port 0 is presented on one, two or four OFDM symbols)
4. EPDCCH EREG definition
From them, it is clear that differentiation between regular subframe and end partial subframe is necessary.  Further discussion is provided in [3].


Number of expected DL subframes (starting from current subframe) in the ongoing transmission burst
The following options have been identified for signaling the number of expected DL subframes in each DL subframe in the ongoing transmission burst
· Option 1: No signaling is needed
· Option 2: Signaling is carried in DL every subframe. 
· Option 3: Signaling is carried in a subset of DL subframes (e.g. last subframe)
· FFS: Signaling method if signaling is adopted
Select one of the options in RAN1#83. 

If a UE knows how many DL subframes are to come in the current DL transmission burst, improved channel estimation for PDSCH demodulation and CSI feedback can be achieved. If a UE is not supposed to start the reception of  a DL transmission burst in the middle of it, then it is enough to put the number expected DL subframes at the beginning of DL transmission burst. On the other hand, if it is important to cover the case that UEs wake up from DRX, then signaling in each subframe in a DL transmission burst becomes necessary. 

Number of subframes after end of DL transmission, or the time duration, during which UE need not detect transmission, monitor DCI and perform CSI measurements:
Signaling the number of subframes after end of DL transmission, or the time duration, during which UE need not detect transmission, monitor DCI and perform CSI measurements can be further considered 
· FFS candidate signaling methods that may be specified in a potential future WI 

It is beneficial for a UE to know when it can cease detecting eNB transmission, monitoring DCI or attempting to perform CSI measurements. In this case, signaling the number of subframe after end of DL transmission burst is useful.

Presence of DRS for EPDCCH/PDSCH rate matching
If DRS can be multiplexed with PDSCH in subframes other than subframe 0 and 5, the following options have been identified for EPDCCH/PDSCH rate matching.
· Option 1: signaling the presence of DRS for EPDCCH/PDSCH rate matching is supported
· FFS: Signaling method
· Option 2: No signaling is needed 
· Option 2-1: UE blind detection of DRS for rate matching
· Option 2-2: PDSCH is always rate matched around DRS within the DMTC window
Decide if DRS can be multiplexed with PDSCH in subframes other than subframes 0 and 5, and if so select one of the options in RAN1#83.

The design considerations for the above discussion point are provided in [4].
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