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1 Introduction
In current TS36.133 the UL transmission behaviour after measurement gap is defined as below,
In the uplink subframe occurring immediately after the measurement gap,

-
the E-UTRAN FDD UE shall not transmit any data

-
the E-UTRAN TDD UE shall not transmit any data if the subframe occurring immediately before the measurement gap is a downlink subframe.

In the last RAN4 meeting, some possible issues are raised in [1] from the implementation point of view. It pointed out that the current specification in TS36.133 is somewhat problematic for LTE TDD case when the measurement gap is positioned between two uplink subframes or between a special subframe and an uplink subframe.
In this contribution we further analyze this issue based on the approved methods in previous contributions [2][3] and we also study the possibility of the case listed in [1].
2 Discussion
2.1 Minimum measurement time requirement within gap
In TS36.211 definition, the PSS and SSS were separated by additional 2 OFDM symbols in time domain for LTE TDD. Thus, in order to guarantee that an unsynchronized inter-frequency cell can be detected regardless of its relative timing to the serving cell and to guarantee that symbols containing PSS and SSS are both available in the same measurement period to facilitate cell detection, the required measurement time in LTE TDD is 5ms+0.29ms (4 OFDM symbols) [4]. 
Considered that an allowance equal to at least 0.5 ms is required in addition to re-tune and settle to the inter-frequency carrier and back to the serving carrier, the minimum measurement time is 5.29ms+0.5ms (=5.79ms) within gap for TDD inter-frequency and inter-RAT measurement.
2.2  Gap positioned between two uplink subframes
For LTE TDD, the reason why the E-UTRAN TDD UE shall not transmit any data if the subframe occurring immediately before the measurement gap is a downlink subframe can be explained as below (One example in [3]).
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Figure 1. gap for LTE TDD
For TDD some issues appear in some special scenarios because of the radio transmission time (RTT) between UL and DL radio signals. As depicted in the figure 1, the measurement gap seen from UE side is not 6ms but 6ms-RTT ms. The maximum value of RTT is equal to the length of GP, i.e. 10 OFDM (normal CP) symbols (0.714ms) according to the TDD subframe configurations in TS36.211. Herein, the practical measurement gap seen from UE side is 6ms – 0.714ms = 5.286ms, which is not satisfied with the minimum measurement time requirement (5.79ms) analyzed above. So, the solution that eNB reserves 7 subframes for the measurement gap and UE will not transmit any data on UL#7 subframe are agreed and defined in the specs in [5].
In [1], the gap between two uplink subframes or between a special subframe and an uplink subframe is challenged on the available measurement time for inter-frequency or inter-RAT measurement. Here, we evaluate the available measurement time by using the same means in [3]. 

Measurement gaps with offsets 3 and 8 subframes under uplink-downlink configuration 0 and measurement gaps with offsets 2 and 7 subframes under uplink-downlink configurations 0/1/6 are analyzed in the following figures. For readability, LTE TDD uplink-downlink table is copied from TS36.211.
Table 4.2-2: Uplink-downlink configurations.

	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

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

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


· For measurement gaps with offsets 3 and 8 subframes under uplink-downlink configuration 0
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Figure 2. Measurement gaps with offsets 3 and 8 subframes under uplink-downlink configuration 0
· For measurement gaps with offsets 2 and 7 subframes under uplink-downlink configuration 6
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Figure 3. Measurement gaps with offsets 2 and 7 subframes under uplink-downlink configuration 6
From examples above we can find that when the number of UL-to-DL switching points is equal to the number of DL-to-UL switching points, the available measurement time (5.79ms) can be guaranteed in 6ms gap.
2.3 Possibility of continuous TA adjusting case
In [1], 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.
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 4. UE position in SF#0 and SF#4

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 in [1] 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. 
We also think about this issue from another way. Regarding the aforementioned minimum measurement time (5.79ms) within gap for inter-frequency or inter-RAT measurement, there is at most 0.21ms (6ms-5.79ms) which is allowed to reduce. If planning is done 200ms in advance and the TA changing in 200ms is 0.21ms (the worst case), the velocity of UE is 0.21ms*c/200ms=315000m/s, which is not possible neither.
It is an almost impossible case here, and therefore it is no need to modify the current UE behaviour on UL transmission immediately after measurement gap.
Based on the analysis above, one proposal can be drawn as,
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 based on the approved methods in previous contributions [2][3] and we also study the possibility of the case listed in [1]. 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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