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1	Introduction
According to RAN1 specification 38.211, a fixed timing advance NTA_offset is introduced in NR UL, and the exact value for NTA_offset is up to RAN4 to decide. NTA_offset has been discussed in RAN4 for several meetings, and in the current version of 38.133, NTA_offset is defined as in Table 1.
[bookmark: _Ref510514829]Table 1: NTA_offset in current 38.133 (Table 7.1.2-2)
	Duplex Mode of cell used for uplink transmission
	


	FDD in FR1 or FR2
	0 (Note)

	TDD in FR1 
	25560

	TDD in FR2
	13763

	Note: Regardless of whether LTE-NR coexistence is configured or not in FR1


In RAN#86, there are 3 proposals to change the NTA_offset
· In [1], it is proposed that NTA_offset for FR1 TDD is 13us if the NR cell is not on the same carrier as an LTE cell, and 20us if the NR cell is on the same carrier as an LTE cell. 
· In [2], it is proposed that the same NTA_offset value is used for FDD and TDD per FR, i.e. 13us for FR1 and 7us for FR2, if the NR cell is not on the same carrier as an LTE cell. If NR cell is on the same carrier an LTE cell (in FR1), the LTE NTA_offset will be re-used, i.e. 0 for FDD and 20us for TDD.
· In [3], it is proposed to define two NTA_offset values for FR2, the current 7us as default and a smaller value. 
In the end, the proposal in [1] was agreed and LS [4] was sent to RAN2 to introduce the signaling to allow UE to know before the initial RA transmission on a TDD carrier in FR1 whether NR cell and LTE cell are on the same carrier or not. The proposals in [2] and [3] are open for further discussion.
In this paper, we will provide our views on the remaining open issues for NTA_offset. 
2	Discussion
2.1	Same NTA_offset for FDD and TDD
In [2] the motivation to define the same NTA_offset for FDD and TDD per FR is clarified. Basically, if different NTA_offset is used for FDD and TDD in the same FR, the TA rule for TDD-FDD CA would be very complex due to different NTA_offset, in particular considering the fact that not all UEs in the cell are configured to do TDD-FDD CA. Using the same NTA_offset would simplify the BS complexity.  
The idea proposed in [2] is that the NTA_offset in FDD is 
· 13us, in FR1 and the NR cell is not on the same carrier as an LTE cell
· 0us, in FR1 and the NR cell is on the same carrier as an LTE cell
· 7us, in FR2 (currently there is no FDD band in FR2)
Since NTA_offset is same for UE and network, there would be no cell coverage loss due to maximum TA reach. Also in the HARQ timing design, a fixed processing time is reserved for UE, so artificially advancing the FDD UL transmission does not reduce the UE processing time. Based on our analysis, there is no technical issue if a non-zero NTA_offset is used for FDD.
[bookmark: _Ref510531590]Non-zero NTA_offset can be used for FDD if there is benefit to do so.
2.2	Two NTA_offset for FR2
In [3] the motivation to define two NTA_offset values for FR2 is to enable 1-symbol GP for UL/DL switching with 120kHz SCS. Since the symbol length for 120kHz SCS is 8.92us, if we use the current 7us NTA_offset, it will leave 1.92us for UE off-to-on switching, even UE is right under the BS (no TA). This is clearly infeasible for UE, since the current requirement is 5us. Therefore, the proposal is to define another small NTA_offset, which will be used per network configuration when network wants to use 1-symbol GP.
Although we can understand the intention of the proposal, there are several impacts to be considered.
· First, NTA_offset is limited by BS cell phase error and BS off-to-on switching time. Currently, the requirement on BS cell phase error is 3us and BS off-to-on switching time is 3us. For a smaller NTA_offset to work, e.g. 3.5us as an example proposed in [3], BS has to achieve 1.5us cell phase error and 1.5us off-to-on switching time. Since both are much tighter than the agreed requirements, we need more time to understand the impact to the BS implementation, e.g. whether they are feasible, what is the implication to cost and deployment restriction. 
· Second, the cell size that can be supported with 1-symbol GP and 120kHz SCS is very small. According to our calculation, even with good assumptions on BS and UE implementation, the supported cell size is 300-400m. If UE2UE-DL2UL in a multi-cell scenario is considered, the supported cell size will further decrease.
· Third, supporting 1-symbol GP will also UE to support faster off-to-on switching. For example, even NTA_offset can be reduced to 3.5us, it will leave 8.92-3.5 = 5.4us for UE off-to-on switching. This is quite close to the current UE requirement which is 5us, and it means only 0.4us TA can be supported. 
· Fourth, if UE off-to-on switching time is enhanced to support a meaningful deployment with 1-symbol GP, it is a question whether all UEs can support faster off-to-on switching or it is a UE capability. In the latter case (which is more likely), network has to handle two different types of UEs with 1-symbol GP and 2-symbol GP, respectively, and this will complicate the BS implementation. 
· Last, if two NTA_offset values are to be defined for FR2, RAN4 needs to discuss whether the corresponding enhanced requirements on BS cell phase error and off-to-on switching as well as UE off-to-on switching are defined. The standardization efforts need to be considered, since RAN4 has spent quite some time and efforts to agree on the current baseline requirements.
Based on above analysis, there are many open issues in introducing another small NTA_offset value for FR2, so our suggestion is that this is not considered in Rel-15.
[bookmark: _Ref510531592]Defining another smaller NTA_offset for FR2 is not considered in Rel-15.
3	Conclusion
In this paper we provided our views on the remaining open issues for NTA_offset.
Proposal 1: Non-zero NTA_offset can be used for FDD if there is benefit to do so.
Proposal 2: Defining another smaller NTA_offset for FR2 is not considered in Rel-15.
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