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1. Introduction
The timing difference between downlink and uplink transmissions is defined in reference [1] as 

(NTA + NTA offset)xTS where 0 ≤ NTA ≤ 20512 and NTA offset = 624 for TDD. The figure of 20512 was chosen to support cell sizes of 100km and is a multiple of 16, as discussed in reference [2]. Specifically, this reference states:

 “…we suggest 20512(Ts as maximum value of NTA in CR [4] since this value is closer to 667 us while being aligned with multiples of 16(Ts.”
In reference [3], requirements for timing advance adjustments in autonomous mode are given, however there are no requirements stated for the maximum timing difference between downlink and uplink transmissions in TDD for other special subframe configurations which support smaller cell sizes than 100km. 
2. Proposal
Special subframe configurations are defined in Table 4.2-1 of reference [1] and determine the size of the DwPTS, UpPTS and the guard period within a special subframe. The size of guard period allows for different cell sizes and is summarised in the table below. 

Table 1: Guard period and cell sizes for each Special Subframe configuration
	Special Subframe

Config.
	Normal CP in Downlink
	Extended CP in Downlink

	
	Normal CP in Uplink
	Extended CP in Uplink
	Normal CP in Uplink
	Extended CP in Uplink

	
	Guard Period
	Cell Size
	Guard Period
	Cell Size
	Guard Period
	Cell Size
	Guard Period
	Cell Size

	0
	21936.TS
	104km
	21568.TS
	102km
	20848.TS
	99km
	20480.TS
	97km

	1
	8768.TS
	40km
	8400.TS
	38km
	8048.TS
	36km
	7680.TS
	34km

	2
	6576.TS
	29km
	6208.TS
	27km
	5488.TS
	24km
	5120.TS
	22km

	3
	4384.TS
	18km
	4016.TS
	17km
	2928.TS
	11km
	2560.TS
	9km

	4
	2192.TS
	8km
	1824.TS
	6km
	18656.TS
	88km
	17920.TS
	84km

	5
	19744.TS
	93km
	19008.TS
	90km
	5856.TS
	26km
	5120.TS
	22km

	6
	6576.TS
	29km
	5840.TS
	25km
	3296.TS
	13km
	2560.TS
	9km

	7
	4384.TS
	18km
	3648.TS
	15km
	-
	-
	-
	-

	8
	2192.TS
	8km
	1456.TS
	4km
	-
	-
	-
	-


In Table 1 the guard period is calculated as:

TGuardPeriod = (30720-TDwPTS-TUpPTS)
The maximum cell size is calculated as:  

(TGuardPeriod - NTA offset).Ts.c/2

where NTA offset = 624 for TDD and is defined in section 8.1 of [2] and c denotes the speed of light.
The maximum value of NTA, NTA max, can be calculated as:

NTA max = min( 20512, TGuardPeriod- NTA offset)
The upper limit for NTA of 20512 is stated in section 8.1 of [2].
Table 2 below shows the maximum NTA that can be supported for each of the special subframe configurations.
Table 2: Proposed Maximum NTA
	Special Subframe

Config.
	Normal CP in Downlink
	Extended CP in Downlink

	
	Normal CP in Uplink
	Extended CP in Uplink
	Normal CP in Uplink
	Extended CP in Uplink

	
	NTA max
	Cell Size
	NTA max
	Cell Size
	NTA max
	Cell Size
	NTA max
	Cell Size

	0
	20512.TS
	100km
	20512.TS
	100km
	20224.TS
	99km
	19856.TS
	97km

	1
	8144.TS
	40km
	7776.TS
	38km
	7424.TS
	36km
	7056.TS
	34km

	2
	5952.TS
	29km
	5584.TS
	27km
	4864.TS
	24km
	4496.TS
	22km

	3
	3760.TS
	18km
	3392.TS
	17km
	2304.TS
	11km
	1936.TS
	9km

	4
	1568.TS
	8km
	1200.TS
	6km
	18032.TS
	88km
	17296.TS
	84km

	5
	19120.TS
	93km
	18384.TS
	90km
	5232.TS
	26km
	4496.TS
	22km

	6
	5952.TS
	29km
	5216.TS
	25km
	2672.TS
	13km
	1936.TS
	9km

	7
	3760.TS
	18km
	3024.TS
	15km
	-
	-
	-
	-

	8
	1568.TS
	8km
	832.TS
	4km
	-
	-
	-
	-


3. Conclusion
It is proposed that for TDD, the maximum timing advance be defined as a function of the special subframe configuration, downlink cyclic prefix length and uplink cyclic prefix length to reflect the impact of these parameters on the supported cell size. The text for a CR to TS36.133 is suggested which has the following section added. This CR does not propose any new requirements, it merely extends the already established limit for maximum timing advance based on the maximum cell size to take into account the specific requirements for each special subframe configuration defined for TDD.
7.3.2.3 

Maximum Timing Advance for TDD
For TDD, the UE shall limit the maximum NTA applied to uplink transmissions with respect to the received downlink transmissions as defined in the table below. 
Table 7.3.2.3-1: Maximum NTA for TDD
	Special Subframe Configuration
	Normal CP in Downlink
	Extended CP in Downlink

	
	Normal CP in Uplink
	Extended CP in Uplink
	Normal CP in Uplink
	Extended CP in Uplink

	0
	[20512].TS
	[20512].TS
	[20224].TS
	[19856].TS

	1
	[8144].TS
	[7776].TS
	[7424].TS
	[7056].TS

	2
	[5952].TS
	[5584].TS
	[4864].TS
	[4496].TS

	3
	[3760].TS
	[3392].TS
	[2304].TS
	[1936].TS

	4
	[1568].TS
	[1200].TS
	[18032].TS
	[17296].TS

	5
	[19120].TS
	[18384].TS
	[5232].TS
	[4496].TS

	6
	[5952].TS
	[5216].TS
	[2672].TS
	[1936].TS

	7
	[3760].TS
	[3024].TS
	-
	-

	8
	[1568].TS
	[832].TS
	-
	-
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