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1
Introduction
In LAA/eLAA work item, the value of N_TA offset was not defined for FS3. In this document, we discuss some of the factors involved in choosing the value of N_TA offset and propose a mechanism to signal these values.
2
N_TA offset considerations for FS3
In offline discussions in RAN1#86bis, it was discussed that the eNB may plan to use a large TA in LAA to create a gap after UL transmission to enable the eNB to perform Cat 4 LBT for DL transmission before the next subframe boundary. Figure 1 illustrates the mechanism. We observe that by using a large TA the eNB can complete the Cat 4 LBT before the start of the next subframe boundary (assuming light traffic on the medium) in most scenarios. This results in improved medium utilization for both the LAA eNB and also for other nodes operating in a co-channel environment. 
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Figure 1: Using large TA to create LBT gaps
In general, this implies that LAA UEs would have a large cell-specific timing advance which is independent of the distance between the LAA SCell and the UE. As LAA does not have PRACH transmissions at this current time, it would not be able to use the RACH procedure to obtain this large TA (The large TA value using 11bits can be signaled using Msg 2 after PRACH transmission in the RACH procedure). Note that TA can also be adjusted using MAC CE commands. However, as the granularity of this adjustment is much smaller compared to Msg 2, this would require many MAC CE commands and a given UE’s transmissions would cause significant interference to other UL transmissions currently ongoing in the cell.  

We thus propose a few alternatives using which the UE may start with a large TA without using the RACH procedure in a very few steps. 
2.1
Alt 1: RRC signalling

The cell-specific TA to be used by each UE is signaled in the RRC message during SCell configuration. This allows the UE to start transmissions with the desired cell-specific TA from the very first UL transmission.
2.2
Alt 2: MAC CE re-interpretation


The current MAC CE consists a 6-bit timing advance command and two reserved bits. We propose to use the reserved bit to indicate a larger time step for the UEs. This would allow the eNB to let the UEs go to a large TA without any impact on RRC signalling. 
2.3
Virtual RAR message

The eNB transmits a virtual RAR message for the UE (without a PRACH transmission). The UE monitors for the virtual RAR message immediately after SCell activation. The RAR message can incorporate a large TA by using the 11 bit TA command without changing the MAC CE or the RRC signalling. If and when PRACH is defined for LAA SCells, then this virtual RAR message can be replaced by a real RAR message.
Proposal

To incorporate a large cell-specific TA for LAA SCells, without using PRACH transmissions, we propose the following alternatives to achieve a large TA in one step. 
· Alt 1: RRC signalling of the cell-specific TA

· Alt 2: Using the reserved bit in the MAC CE to indicate a large TA to the UE. When the reserved bit is set to 1, the UE interprets the 6 bit TA command using a different step size.

· Alt 3: Virtual RAR message to carry 11-bit TA command and is sent immediately after SCell activation or configuration. 
2.4 
Impact on UE procedures

We discuss the impact of large TA values on UE procedures in a companion contribution [1]. 

In general, changing the TA by large values between transmissions can have a large impact on UE procedures. In the unlicensed spectrum, if the step between two TA adjustments is of the order of 16us or 25us, this may impact the UE procedures including LBT due to the huge gap between two back to back transmissions due to TA. Thus, it is preferable from the UE to starting using the cell-specific TA value from the very first UL transmission. From this perspective, it is preferable for LAA SCells to have a TA adjustment mechanism which can achieve large TA in one step when needed.
3
Conclusions

In this document, we discussed some proposals for achieving a large TA at the UE to create enough gap for eNB LBT in the subframe after UL transmissions.
Proposal

To incorporate a large cell-specific TA for LAA SCells, without using PRACH transmissions, we propose the following alternatives to achieve a large TA in one step.
· Alt 1: RRC signalling of the cell-specific TA

· Alt 2: Using the reserved bit in the MAC CE to indicate a large TA to the UE. When the reserved bit is set to 1, the UE interprets the 6 bit TA command using a different step size.

· Alt 3: Virtual RAR message to carry 11-bit TA command and is sent immediately after SCell activation or configuration. 
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