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1 Introduction
In last RAN4 meeting, the UE behaviour after measurement gap was discussed again. One controversial issue is the use case of continuous max TA adjusting in practical networks. We had an initial analysis on this issue in [1], and in this contribution we further analyze this issue based on root cause of TA adjusting.
2 Analysis on use case of continuous max TA adjusting
In [2], it stated as,

Although not very likely, the UE can receive one TA command every DL or special subframe to be applied 4 subframes later. Each such TA command may change the UL timing within the range -31×16TS to 32×16TS (about ±17 µs). If say assuming that the aforementioned planning is done 20 ms in advance, it would mean that the maximum timing change would be about ±180µs for Uplink-downlink configuration 1.
From the practical network perspective, the possible causes of TA adjusting can be summarized as: UE mobility, channel birth-death effect and timing maintenance for crystal oscillator of eNB. Based on these three root causes we analyze the use case of continuous max TA adjusting as below.
2.1  UE mobility
For uplink-downlink configuration 1, the subframe configuration map is as below,

	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D


Regarding ideal case, TA value represents the r wireless propagation delay between UE to eNB, which can be illustrated in the figure below,
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Figure 1. UE position in 0ms and 20ms
If the total timing change is 180µs, it means the location of UE is changed at a distance of at least (180µs*c)m. c is the speed of light. As 20ms is used for planning and TA commands are transmitted in this 20ms, the velocity of UE is about (180µs*c/20ms = 2700000m/s). Although considering the implementation margin for UE and eNB, it is still impossible for realistic implementation. 
2.2  Channel birth-death effect
Channel birth-death effect could cause big changes to the exiting wireless channel, e.g. birth or death of LOS path. An example is given as figure 2.
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Figure 2. birth-death effect of wireless channel
In figure 2, after UE moved to a place behind a building, the LOS channel will be lost suddenly, which may cause serious UL channel propagation delay changing. For each TA adjusting, the max TA range is about 17µs, and the changed distance is about 5.1km (=c *17µs). For practical network deployment it is a relative possible value for TA changing. However 180µs is almost impossible from practical network perspective. 
2.3  Timing maintenance for crystal oscillator of eNB
When we were specifying the requirement for logged MDT in R10, we took the timing drifting of UE crystal oscillator into account. The core requirement is defined as,
4.3.3
Relative Time Stamp Accuracy

The relative time stamp for a logged measurement is defined as the time from the moment the MDT configuration was received at the UE until the measurement was logged, see TS 36.331 [2].

4.3.3.1
Requirements
The accuracy of the relative time stamping is such that the drift of the time stamping shall be not more than ± 2 seconds per hour.
Timing drifting of 2 second per hour means 11.1µs per 20ms, which is much less than 180µs. Compared with UE crystal oscillator in IDLE state, the crystal oscillator of eNB is much more accurate, i.e. the time drifting is much lower than 11.1µs during 20ms. Hence, it is impossible that timing maintenance needs 180µs TA in total for eNB and UE. 
2.4  Summary

Regarding the UE mobility, channel birth-death effect and timing maintenance for crystal oscillator of eNB, it seems that there is no such use case of continuous max TA adjusting, and therefore it is no need to modify the current UE behaviour on UL transmission immediately after measurement gap.
Proposal: it is no need to modify the current UE behaviour on UL transmission immediately after measurement gap.
3 Conclusion
In this contribution, we further analyze the issue on use case of continuous max TA adjusting based on root cause of TA adjusting. The proposal is drawn as,
Proposal: it is no need to modify the current UE behaviour on UL transmission immediately after measurement gap.
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