

	
3GPP TSG RAN-WG4 Meeting #92bis	R4-1912199
Chongqing, China, October 14-18, 2019

Agenda Item:	8.5.4.1
Source: 	Ericsson
Title:	Further analysis of OTA timing alignment for IAB
Document for:	Discussion 
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last RAN4 meeting RAN4 provided an initial response in [1] to the RAN1 LS related to the Over-The-Air (OTA) timing alignment for IAB [2]. The RAN4 initial response LS provided responses to all RAN1 questions except one question related to the minimum and maximum values of the T_delta range. 
In this paper we suggest a wayforward to resolve the remaining issue related to minimum and maximum values of the T_delta range and provide the final response to RAN1. 
2. Analysis of T_delta
RAN4 has been discussing the T_delta range including the minimum and maximum values for the last several meetings. The minimum and maximum T_delta values have been the most controversial issue since there is large variation in the proposed values from different companies [3-9]. Our proposed minimum and maximum T_delta values are extensively anayzed in [3] is reproduced in table 1. The analysis is not repeated here for simplicity. 
Table 1: Minimum and maximum values of T_delta proposed in [3]
	SCS (kHz)
	T_delta min (Tc)
	T_delta max (Tc)

	15
	- NTA offset /2 -35328
	- NTA offset /2 +256

	30
	- NTA offset /2 -17664
	- NTA offset /2 +128 

	60
	- NTA offset /2 - 8832
	- NTA offset /2 + 64 

	120
	- NTA offset /2 - 4416 
	- NTA offset /2 + 32 



The formula used for deriving the min/max values differ among the companies since companies have different views as to which parameters (e.g. symbol length, TAres_error, CP length, cell phase sync etc) should be included for deriving the T_delta range. Eventually the numerical values of the range as function of NTA offset will be defined. Furthermore, it is up to the IAB parent to use particular T_delta value for its IAB child in given scenario. The standard should therefore provide sufficient implementation flexibility in choosing appropriate value of T_delta. In order to ensure sufficient IAB implementation flexibility we suggest that the minimum T_delta is based on the minimum of all the lower bound values proposed by different companies and similarly the maximum minimum T_delta is based on the maximum of all the upper bound values proposed by different companies. The minimum of all the minimum T_delta values was proposed in [3], which is also expressed in table 1. The maximum of all the maxmum Tel_delta values was proposed in [4], which is also expressed in table 2.
Table 2: Minimum and maximum values of T_delta proposed in [4]
	SCS (kHz)
	T_delta min (Tc)
	T_delta max (Tc)

	15
	- NTA offset /2 - 6256
	- NTA offset /2 + 6256

	30
	- NTA offset /2 - 6128
	- NTA offset /2 + 6128 

	60
	- NTA offset /2 - 6032
	- NTA offset /2 + 6032

	120
	- NTA offset /2 – 6032
	- NTA offset /2 + 6032


Following the compromise approach the proposed minimum and maximum ranges of T_delta are shown in table 3.
Table 3: Compromised proposal on minimum and maximum values of T_delta 
	SCS (kHz)
	T_delta min (Tc)
	T_delta max (Tc)

	15
	- NTA offset /2 -35328
	- NTA offset /2 + 6256

	30
	- NTA offset /2 -17664
	- NTA offset /2 + 6128 

	60
	- NTA offset /2 - 8832
	- NTA offset /2 + 6032

	120
	- NTA offset /2 - 4416 
	- NTA offset /2 + 6032


3. Summary and Wayforward
In this paper we have discussed a wayfoward to derive the minimum and the maximum values of T_delta range which is the only remaining issue related to the RAN1 LS on OTA time alignment [2]. Following is the main observation and compromised proposal:
· Observation # 1: There is large variation in the minimum and the maximum T_delta values proposed by different companies [3-9].
· Observation # 2: The minimum and the maximum T_delta values should be defined to ensure sufficient implementation flexibilility in configuring the T_delta value in differen scenarios.
· Proposal # 1: Derive minimum and maximum T_delta values as follows and the corresponding values in table 3:
· minimum T_delta is the minimum of all the minimum T_delta values proposed by different companies. 
· maximum T_delta is the maximum of all the maximum T_delta values proposed by different companies.
  
Table 3: Minimum and maximum T_delta values 
	SCS (kHz)
	T_delta min (Tc)
	T_delta max (Tc)

	15
	- NTA offset /2 -35328
	- NTA offset /2 + 6256

	30
	- NTA offset /2 -17664
	- NTA offset /2 + 6128 

	60
	- NTA offset /2 - 8832
	- NTA offset /2 + 6032

	120
	- NTA offset /2 - 4416 
	- NTA offset /2 + 6032



A LS response to RAN1 based on the above proposal is provided in [10].
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