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Timing advance impact for LAA UL transmissions
For LAA SCells, there is currently no restriction on the size of the timing advance (TA) and thus the TA can be as large as 666us for UL transmissions. 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. 

 However, such a large timing advance can have a significant impact on the UE implementation for LAA. 
1.1 
Grants with fixed timeline (‘PUSCH trigger A’ set to zero)

Consider the following scenario in which the eNB schedules a UE with Cat 4 LBT outside in TxOP starting in subframe n and then attempts a DL transmission in the subframe n-1 to enable the UE to switch from Cat 4 LBT to Type B (25us) LBT. 
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Figure 1: UE switches from Cat 4 LBT to 25us LBT after receiving eNB transmission
In this scenario, if the timing advance is very large, the UE has very little time to process the PDCCH (CPDCCH carries indication of the UL burst duration, i.e. the amount of time for which UE can assume 25us LBT), determine that LBT type could be switched and gain access to the medium using a 25us LBT. 
Given that there is no restriction on the maximum TA, a UE implementation must cater to the worst case scenario and hence this very useful feature may not be practically realizable. To enable this feature, we propose a restriction on the maximum TA for LAA SCells which is much smaller than 666us. 
We note that while the UE switching from Cat 4 LBT to 25us LBT is an optional feature which the UE may choose not to implement, it is still a very useful feature which most UEs may want to implement. 

1.2

Triggered grants

For triggered grants in which PUSCH trigger A is set to 1, the specification currently defines a UE capability for transmitting on the uplink in subframe N+1, N+2 or N+3 if the PUSCH trigger B is received in subframe n.
Similar to the scenario in Section 1.1, if the eNB uses a large TA, then the UE does not enough time to process the CPDCCH and perform other needed UE procedures before it can transmit on the UL. Note that because the UL transmission timeline is determined by when the triggered is received, the UE needs to perform much more processing compared to the scenario in Section 1.1.
For example, if a large TA of around 600us is to be designed for, then the UE capability for transmitting in subframe N+1 or N+2 almost becomes unusable. To effectively use two-stage grants, the specification needs to impose some limits on the maximum timing advance that can be assumed by the UE. 
1.3 
TA restrictions

To make the proposed LAA features practical, we propose to impose the following limitations on the maximum TA that can be used by the UE. 

Proposal

1. If the UE detects a PDCCH DCI Format 0A/0B/4A/4B with ‘PUSCH trigger A’ set to 1, and if the UE receives a ‘PUSCH trigger B’ in subframe n which indicates an UL transmission in subframe n+p, where p is the smallest value of l+k as included in UE-EUTRA-Capability, then the UE is not expected to transmit a UL transmission in subframe n+p, if

· p=1 and NTA ≥ 1248

· p=2 and NTA ≥ 4608

· p=3 and NTA ≥ 6604

2. The maximum TA for an LAA SCell is 7680*Ts. 
A companion CR [1] captures the above proposal.
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Conclusions
We discussed the impact of timing advance on UE procedures in LAA. To effectively utilize some of the features for UL transmission in LAA SCells, we propose that
Proposal

1. If the UE detects a PDCCH DCI Format 0A/0B/4A/4B with ‘PUSCH trigger A’ set to 1, and if the UE receives a ‘PUSCH trigger B’ in subframe n which indicates an UL transmission in subframe n+p, where p is the smallest value of l+k as included in UE-EUTRA-Capability, then the UE is not expected to transmit a UL transmission in subframe n+p, if

· p=1 and NTA ≥ 1248

· p=2 and NTA ≥ 4608

· p=3 and NTA ≥ 6604

2. The maximum TA for an LAA SCell is 7680*Ts. 
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