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1
Introduction
A new WI has been approved in [1] on Inter eNB CoMP for LTE.  It is mentioned in the justification part of [1] that cases were identified, where Inter eNB eCoMP can provide performance advantages. 
In RAN1 a study named “Coordinated multi-point operation for LTE with non-ideal backhaul” has been carried out where reference simulation scenarios have been agreed and performance gains of Inter eNB CoMP solutions have been shown. The results of the study in RAN1 have been captured in [2]. The RAN3 WI takes its basis from the scenarios presented in [2].
In this paper the scenarios considered by RAN1 for coordinated multi-point operation for LTE with non-ideal backhaul solutions are analysed and a conclusion is made on the backhaul aspects of such scenarios.
2
Analysis of Non-Ideal Backhaul Performance
During the RAN1 study documented in [2] the following assumptions for a typical non-ideal backhaul performance were considered when deciding upon reference simulation scenarios to be included in the study conclusions:
· Non-Ideal backhaul with 5ms one way delay
· Non-Ideal backhaul with 50ms one way delay

In a different study named “Scenarios and Requirements for Small Cells Enhancement for E-UTRA and E-UTRAN”, run mainly by RAN Plenary and with involvement of RAN2 and RAN3, the topic of non-ideal backhaul performances was extensively discussed. In [3] the agreements taken during this study are captured. In section 6.1.3 of [3], based on inputs from operators, performances for ideal and non-ideal backhauls were captured. An excerpt from section 6.1.3 of [3] is shown below:

------------------------------------------------------------------

6.1.3
Ideal and non-ideal backhaul

Both ideal backhaul (i.e., very high throughput and very low latency backhaul such as dedicated point-to-point connection using optical fiber) and non-ideal backhaul (i.e., typical backhaul widely used in the market such as xDSL, microwave, and other backhauls like relaying) should be studied. The performance-cost trade-off should be taken into account.

A categorization of non-ideal backhaul based on operator inputs is listed in Table 6.1-1:

Table 6.1-1: Categorization of non-ideal backhaul

	Backhaul Technology
	Latency (One way)
	Throughput
	Priority (1 is the highest)

	Fiber Access 1
	10-30ms 
	10M-10Gbps
	1

	Fiber Access 2
	5-10ms
	100-1000Mbps
	2

	Fiber Access 3
	2-5ms
	50M-10Gbps
	1

	DSL Access
	15-60ms
	10-100 Mbps
	1

	Cable 
	25-35ms
	10-100 Mbps
	2

	Wireless Backhaul
	5-35ms 
	10Mbps – 100Mbps typical, maybe up to Gbps range
	1


A categorization of ideal backhaul based on operator inputs is listed in Table 6.1-2:

Table 6.1-2: Categorization of ideal backhaul

	Backhaul Technology
	Latency (One way)
	Throughput
	Priority (1 is the highest)

	Fiber Access 4 (NOTE 1)
	less than 2.5 us (NOTE2)
	Up to 10Gbps
	1


NOTE 1:
This can be applied between the eNB and the remote radio head.

NOTE 2:
propagation delay in the fiber/cable is not included.

------------------------------------------------------------------

Two factors can be deduced from the evaluation on non-ideal backhaul performance documented in [3]:

1) In the majority of cases a non-ideal backhaul has a one way latency higher than 5ms

2) Latency for each backhaul type is given within a range of values, namely it is likely that latency for the same type of backhaul changes depending on the deployment and depending on the conditions of operations (i.e. for the same deployment latency can change over time)
It has to be also noted that the work currently ongoing on dual connectivity has been based on the evaluations on backhaul performance reported above. Hence, 3GPP has acknowledged their validity and has built more work upon them.

If the assumptions taken by RAN1 on one way non-ideal backhaul latency are considered in light of the above, it can be seen that cases of non – ideal backhaul latencies of 5ms are within a narrow minority and therefore they cannot be taken as reference in the evaluation of solutions and in the selection of an appropriate architecture within RAN3.

Indeed, during discussions on backhaul delay performances for dual connectivity a number of companies provided typical X2 backhaul delay figures. One example of such figures is provided in [4], where the following is stated: 

“From the MeNB to the SeNB, assuming we re-use X2 interface for Xn, the backhaul delay is same as X2. It is from 10ms to 20 ms.  ”
It is therefore proposed to conclude that scenarios assuming a backhaul one way latency of 5ms would not represent the common case for which architecture and protocol design should be optimized.
Proposal: It is proposed to conclude that scenarios assuming a backhaul one way latency of 5ms would not represent the common case for which Inter eNB CoMP architecture and protocol design should be optimized by RAN3

4
Conclusion
In this paper an analysis of the non-ideal backhaul scenarios addressed in the “Coordinated multi-point operation for LTE with non-ideal backhaul” study in RAN1 has been made in light of previous studies on non-ideal backhaul performance recently made in the context of dual connectivity.
It has been shown how typical non-ideal backhaul latencies exceed a one way delay of 5ms. Hence, for an evaluation in accordance to previously taken agreements, the following is proposed:
Proposal: It is proposed to conclude that scenarios assuming a backhaul one way latency of 5ms would not represent the common case for which Inter eNB CoMP architecture and protocol design should be optimized by RAN3
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