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1 Introduction
RAN4 would like to thank RAN2 for their LS in R2-093599 entitled “RAN2 status on carrier aggregation design”. This contribution focuses on TA between different carriers issue. 
2 Analysis for TA issue between inter-band/intra-band carriers from one site or one RRU 
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Figure 1 all path of light between BS/one RRU and UE
All paths between one site or one RRU and one UE in Figure 1 are composed of many resolvable paths and uncountable irresolvable paths, it is obvious that all paths lie on complicated diffuse reflecting geography environment (where refraction is ignored) between the eNB and the UE, which is independent of frequency.  
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Figure 2 resolvable path and irresolvable path
Because that path length divided by velocity of light is equal to time delay, figure 2a gives time delay of all paths between one site or one RRU and one UE. There are only resolvable paths( in figure 2b) which are time resolvable and power resolvable paths when eNB receives electric wave of all paths. Path loss of each resolvable path is related to frequency, which indicates that the absolute time delay of each resolvable path from electric wave of one UL component carrier  may be not the same as that of another component carrier. 
We think that it is possible to have deployments where the different component carriers from the same eNB have different coverage and different interference characteristics. Several prioritized deployment scenarios have been identified by operators in [1]. The scenarios in which the component carriers are in different bands are included. In such scenarios, it is possible to have different coverage and interference characteristics.
But different coverage and interference characteristics are not able to conclude that it is not possible to share the same timing advance command. 
Suppose that the eNB has two carriers, one component carrier f1 is 900MHz, another component carrier f2 is 1800MHz, it is obvious that f1 and f2 have different coverage. Table 1 and table 2 give relative delay of each resolvable paths in typical urban model.
Table 1 Typical Urban model (TU GSM, 900MHz)
	Excess tap delay [ns]
	Relative power [dB]

	0
	-3

	200
	0

	500
	-2

	1600
	-6

	2300
	-8

	5000
	-10


Table 2 Extended Typical Urban model (ETU LTE, 2.0GHz)
	Excess tap delay [ns]
	Relative power [dB]

	0
	-1.0

	50
	-1.0

	120
	-1.0

	200
	0.0

	230
	0.0

	500
	0.0

	1600
	-3.0

	2300
	-5.0

	5000
	-7.0


From UE point of view, if position of the UE which falls into the common area covered by f1 and f2 is fixed, when LOS path exists, absolute delay (indicated by T0) of the first path will be same, which is not dependent of frequency but the geography environment and propagation distance between the UE and the eNB. It should be no problem to use the same timing advance between inter band carriers.
In the case of no LOS path,  that is, LOS path is an irresolvable path, provided that absolute delay of  the first resolvable path from f1 is indicated by T1 and  that from f2 is T2, because that LOS path is the first irresolvable path of all path between one site or one RRU and one UE,  absolute time delay of LOS path  is earlier than that of  the first resolvable path(T1). In a general way, the time difference between T1 and T0 is  likely to be  less than 200ns (200ns is the time difference between the first tap delay and the second one in the table 1) and that between T2 and T0 is likely to be less than 50ns (50ns is time difference between the first tap delay and the second one in the table 2). Therefore, the time difference between T1 and T2 is likely to be less than 150ns  (which is much less than  0.52us /LTE R8 TA resolution granularity ) . It is  likely to use the same timing advance in this scenario.
If one UE falls into the area which is only covered by f1, f2 should not be a serving carrier for the UE. Therefore, the TA of f2 is meaningless for the UE and the UE should only use the TA of f1.
If there is a frequency selective repeater between one site or RRU and one UE, independent TA is needed.
3  Analysis for TA issue between inter-band/intra-band carriers from different sites or RRUs

Propagation environment between different sites or RRUs and one UE is different. Consequently, independent TA is needed. 
4 Conclusions
This contribution analyses the TA issue from RAN2 LS  and proposes that: 
1. In some scenarios in which there isn't a frequency selective repeater between one site or RRU and one UE, sharing the TA between inter band/intra band carriers is possible.
2. In some scenarios in which there is a frequency selective repeater between one site or RRU and one UE, independent TA is needed.
3. In some scenarios in which carrier frequencies f1 and f2 from different RRUs, but connected to the same eNB, independent TA is also needed.
5 References
 [1] R4-092488, “Reply LS on RAN2 status on carrier aggregation”, Qualcomm
[2]R4-091011, “Prioritized Deployment Scenarios for LTE-Advanced Studies,” NTT DoCoMo, T-Mobile, CMCC, Orange, Vodafone. 

 












































































_1311267134.vsd

_1311267938.vsd

