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R_IdleTime constraint in ARS frame
Youngbin Chang, Jaeweon Cho, Hyunjeong Kang, Rakesh Taori
 Samsung Electronics
1 Introduction
1.1 Set Tadv value
In relay frame structure, Tadv was defined in D9 spec. Depending on the value of Tadv, R-TTI and R-TTI in UL can be ‘0’ or ‘1’ OFDM symbol.
Currently, in FDD UL relay frame structure, transition gap was defined in D9 spec as following
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In UL relay frame, R-TTI can be zero if R_IdleTime – RTD/2 is more than ARSTTG, R-RTI can be zero if Tadv +RTD/2 is more than ARSRTG.
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The one of the concern is the inter-symbol interference issue between MS to BS transmission and MS to RS transmission if R_IdleTime is changed. If Tadv is equal or less than CP value, then it does not much cause inter-symbol interference issue. CP values are derived from table 794.
Table 1. CP values

	CP ratio (Ts – Tb)
	5
	7
	8.75
	10
	20

	1/4
	22.885us
	32us
	25.6us
	22.885us
	22.885us

	1/8
	11.457us
	16us
	12.8us
	11.457us
	11.457us

	1/16
	5.743us
	8us
	6.4us
	5.743us
	5.743us


In case of 5/10/20MHz, 1/8 CP case, Table 2 describes maximum ARSTTG and ARSRTG can be calculated using maximum CP values when R-TTI and R-RTI is zero.
Table 2. Calculation of maximum value of ARSTTG and ARSRTG
	Cell coverage
	RTD/2
	IdleTime
	R_IdleTime
	Tadv
	Max(ARSTTG)
	Max(ARSRTG)

	1 km
	3.3us
	62.857us
	51.4us
	11.457us
	48.1us
	14.757us

	2 km
	6.6us
	62.857 us
	51.4us
	11.457us
	44.8us
	18.057us

	5 km
	16us
	62.857 us
	51.4us
	11.457us
	35.4us
	27.457us


RS ARSTTG and ARSRTG are the value depending on RS implementation. However, these values have meaningful to make a zero R-TTI and R-RTI when ARS is implemented.

In TDD UL relay frame structure, transition gap was defined in D9 spec [1] as following
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In case of 5/10/20MHz, 1/8 CP case, Table 3 describes maximum ARSTTG and ARSRTG can be calculated using maximum CP values when R-RTI is zero as the same way of table 2.

Table 3. Calculation of maximum value of ARSTTG and ARSRTG

	Cell coverage
	RTD/2
	TTG
	R_IdleTime
	Tadv
	Max(ARSTTG)

	1 km
	3.3us
	105.714us
	94.257us
	11.457us
	8.157us

	2 km
	6.6us
	105.714 us
	94.257us
	11.457us
	4.857us

	5 km
	16us
	105.714 us
	94.257us
	11.457us
	X


. If Tadv is more than OFDM useful time and less OFDM symbol time, then it does not cause inter-symbol interference issue. It is described table 4.
Table 3. Calculation of maximum value of ARSTTG and ARSRTG

	Cell coverage
	RTD/2
	TTG
	R_IdleTime
	Tadv (Ts)
	Max(ARSTTG)

	1 km
	3.3us
	105.714us
	2.857us
	102.857us
	99.557us

	2 km
	6.6us
	105.714 us
	2.857us
	102.857us
	96.257us

	5 km
	16us
	105.714 us
	2.857us
	102.857us
	86.257us


Therefore, Tadv can be a following constraint. (Ts: one OFDM symbol time, Tb: useful OFDM symbol time)
Condition 1:  0 ≤ Tadv ≤ Ts-Tb (CP length) or

Condition 2:  Tb ≤ Tadv ≤ Ts
These two conditions are translated using R_IdleTime.

Condition 1: IdleTime (or TTG) – (Ts – Tb) ≤ R_IdleTime ≤ IdleTime (or TTG)

Condition 2: TTG-Ts ≤ R_IdleTime ≤ TTG-Tb

1.2 Signaling to ARS
In D9 spec, there is no way to ABS to signal R_IdleTime to ARS. Reasonable scenario is that ABS can set R_IdleTime after knowing ARSTTG and ARSRTG. Therefore, ABS sends R_IdleTime in the ARS-CONFIG_CMD which contains operation parameters during the ARS network entry.

2 Proposed text
[Change: Add following parameters in table 751 on page 275:]

Table 751—AAI-ARS-CONFIG-CMD Message Field Description
	Field
	Size (bits)
	Value/Descrption
	Condition

	R_IdleTime
	11
	Unit is 0.1us. 

In FDD case, it is inserted between ARS frame and next ARS frame. R_IdleTime shall be set within following range: 

IdleTime– (Ts – Tb) ≤ R_IdleTime ≤ IdleTime (See table 794)

In TDD, it is inserted between ARS downlink subframe and ARS uplink subframe. R_IdleTime shall be set within following range:

TTG – (Ts – Tb) ≤ R_IdleTime ≤ TTG or TTG-Ts ≤ R_IdleTime ≤ TTG-Tb (See table 794)
	


[Modify the following text of line 64 on page 929:] 

The duration of the R_IdleTime for the ARS UL frame is signaled by ABS to ARS through AAI-ARS-CONFIG-CMD during ARS network entry. ARS informs the duration of the R_IdleTime by the ARS to its AMSs through the AAI_SCD message during ARS operational mode.
[Modify the following text of line 43 on page 931:] 

The duration of the R_IdleTime for the ARS UL subframe is signaled by ABS to ARS through AAI-ARS-CONFIG-CMD during ARS network entry. ARS informs the duration of the R_IdleTime by the ARS to its AMSs through the AAI_SCD message during ARS operational mode.
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