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1 Introduction
In the last RAN1 meeting, it was agreed that UE may blindly detect OFDM symbol#0 containing CRS-port 0+1 (or CRS-port 0) in a subframe to determine if transmission occurs for the subframe:
Agreements:
· UE may assume that OFDM symbol#0 containing CRS-port 0+1 (or CRS-port 0) is transmitted in every subframe (FFS: for partial subframe) subject to LBT
· Note: “UE may” implies no intention to specify explicit UE procedure related to detecting tx burst according to the above

In this contribution, we discuss changes on UE assumptions/behaviour required for LAA SCell activation/deactivation as a result of RAN1 agreement. 
2 LAA SCell activation/deactivation
Similar to the Rel-12 small cell enhancement (SCE), an LAA SCell can be turned off. However, a key difference for LAA SCell is that the on-off transition time scale is much more dynamic than Rel-12 SCE SCell. For Rel-12 SCE, the on/off time scale is generally assumed to be of the order of 100s of ms. For Rel-12 SCE SCell, it can be assumed that upon SCell activation (e.g. from SpCell), the SCell can immediately start transmission. In other words, the UE can expect to receive signals from the SCell as soon as it completes decoding the MAC activation CE. The UE also expects signals such as CRS, CSI-RS, PSS, SSS are transmitted as in the SpCell throughout the activated duration. When the SCell is deactivated, the UE may not assume there is transmission from the SCell other than discovery signal if it is configured.
For Rel-13 LAA SCell, the maximum on period (maximum channel occupancy) for LAA SCell is rather limited due to the co-existence requirement, e.g. the maximum channel occupancy can be no longer than 10-13 ms according to the European regulation and less than 4 ms according to Japanese regulation. The off (idle) duration of an LAA SCell can also be very short, e.g. the off duration can be as short as 1 OFDM symbol duration to about half of a subframe duration (depending on the LBT scheme) if the channel is not occupied by another device (and there is data for transmission in the buffer).  The off duration can be longer (no upperbound in principle) if the channel is congested with transmissions from other devices. Current SCell activation/deactivation has a rather high latency (up to 24ms or 34ms for activation and 8ms for deactivation). This implies that modifications to the UE assumptions about activated SCell and the corresponding UE behaviour seem needed for LAA. In particular, the UE can no longer assume that an activated SCell is always transmitting for LAA. The Rel-12 SCE SCell on/off behaviour and Rel-13 LAA SCell on/off behaviour is illustrated in Figure 1 and Figure 2, respectively. Note that discovery signal transmission is not shown in the figures for simplicity.
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Figure 1: Rel-12 SCE SCell on/off
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Figure 2: Rel-13 LAA SCell on/off
Observation: Due to the dynamic on/off behaviour of LAA SCell, UE assumptions about activated SCell and its corresponding behaviour require modification. The UE can no longer assume that an activated SCell is always transmitting for LAA.
If MAC activation/deactivation is not suitable to indicate LAA SCell on/off, a separate mechanism seems needed for the UE to determine that the activated LAA SCell is actually transmitting and normal cell operation can be performed (PDCCH/EPDCCH monitoring, CSI measurement and reporting). As RAN1 has essentially agreed that that blind detection by the UE determines if the activated LAA SCell is transmitting or not, Table 1 summarizes comparison of UE behaviour for activated/deactivated Rel-12 SCE SCell vs activated/deactivated Rel-13 LAA SCell (focusing on DL only). 
Table 1: UE behaviour for activated/deactivated Rel-12 SCE SCell vs activated/deactivated Rel-13 LAA SCell
	
	Rel-12 SCE SCell
	Rel-13 LAA SCell

	Activated SCell
	PDCCH monitoring on the SCell;

PDCCH monitoring for the SCell;

CSI measurement for the SCell;

CQI/PMI/RI/PTI reporting for the SCell.
	Blind detection of whether SCell is transmitting.

If the activated SCell is determined to be transmitting:

PDCCH monitoring on the SCell;

PDCCH monitoring for the SCell;

CSI measurement for the SCell;

CQI/PMI/RI/PTI reporting for the SCell.

Else:

No PDCCH monitoring on the SCell;

No PDCCH monitoring for the SCell;

No CSI measurement for the SCell;

No CQI/PMI/RI/PTI reporting for the SCell.

	Deactivated SCell
	No PDCCH monitoring on the SCell;

No PDCCH monitoring for the SCell;

No CSI measurement for the SCell;

No CQI/PMI/RI/PTI reporting for the SCell.
	No blind detection of whether SCell is transmitting.

No PDCCH monitoring on the SCell;

No PDCCH monitoring for the SCell;

No CSI measurement for the SCell;

No CQI/PMI/RI/PTI reporting for the SCell.


Proposal: UE performs blind detection to determine that the activated LAA SCell is actually transmitting and normal cell operation can be performed (e.g. PDCCH/EPDCCH monitoring, CSI measurement and reporting).
3 Conclusions
In this contribution, we discussed changes on UE assumptions/behaviour required for LAA SCell activation/deactivation. Our observations are given below.

Observation: Due to the dynamic on/off behaviour of LAA SCell, UE assumptions about activated SCell and its corresponding behaviour require modification. The UE can no longer assume that an activated SCell is always transmitting for LAA.
Proposal: UE performs blind detection to determine that the activated LAA SCell is actually transmitting and normal cell operation can be performed (e.g. PDCCH/EPDCCH monitoring, CSI measurement and reporting). 
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