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1
Introduction
In the email discussion [87-02] on the TA limits to be used for eLAA, an interesting aspect of RRH deployment was discussed. It was suggested for determining the TA limit, the delay induced by the communication between the eNB and the RRH needs to be considered. 

In this document, we discuss the TA limits in the context of RRH deployments and the unique considerations of LAA.
2
Timing advance considerations for RRH

In general, there are two possible approaches to maintain uplink timing synchronization both in the DL and UL in deployments with RRH. 
1. Timing alignment between DL and UL is maintained at the central unit (CU or BBU) and the timing advance of the UE must be increased to accommodate the round trip delay between CU and RRH in addition to over the air round trip delay. For example, the round trip fiber + processing delay could itself be of the order a 200us and thus a large TA is needed to accommodate UE transmissions
2. Timing alignment is maintained at the RRH as in a regular eNB and the UE TA must only accommodate the over the air round trip delay. In this case, for small cells such as LAA, a delay of a few us is more than sufficient.
In classical LTE which has a 1ms frame structure and can accommodate up to 667us timing advance, deployment using both options from DL-UL timing synchronization is perfectly feasible. However, this maintain timing reference at the CU provides additional challenges to LAA SCells. 

PRACH in LAA: In the eLAA WI, while it was recognized that PRACH would be useful, ultimately PRACH was not defined due to lack of time and it was agreed that eLAA could operate without PRACH in many scenarios. Given the lack of PRACH, it would be very difficult for eLAA systems to use a large value of timing advance only based on MAC-CE based closed loop timing corrections from the eNB side. 
Short TTI for LAA: If in the future, short TTI based transmission is defined for FS3 (or even for licensed LTE SCells), the need for a large timing advance can create significant impediments for a fast turnaround based on sTTI transmissions. 

eNB LBT in LAA: In addition, eNB has to perform LBT before the start of for each DL transmission. In a RRH based architecture, it is not possible for the RRH to send the samples to the CU to perform LBT due to the large delay incurred by such an architecture. Hence, we believe that a system performing LBT is much more likely to be deployed such that the delay between the RRH and the CU is of the order of less than a couple of us (and definitely less than one 9us slot duration). 
Based on the above, we believe that having a small maximum timing advance for LAA is beneficial and is based on practical considerations. 
Proposal: 

1. The maximum timing advance for LAA SCells should be much smaller than 667us.
2. For triggered grants, with UE capability p =1 and no gap as indicated by the common PDCCH, the maximum timing advance that the UE can support is 45us [1].
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