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1. Introduction

RAN1 WG has sent RAN3 a liaison statement with the following questions [1]:

a. What is the average and maximum backhaul delay between an E-Node-B and its nearest neighbours (X2 interface delay)?
b. What is the reliability of a packet delivered over the X2 interface in terms of packet error rate (PER)?

This contribution attempts to address the above questions for the X2-C interface. 

The delay in general will depend on a lot of factors such as backhaul topology, backhaul capacity/utilization, number of users per eNB, X2 payload size, header overhead. However, in this contribution we attempt to provide a rough estimate for the delay values.
2. Delay over the X2-C interface
We assume that the X2-C interface will be realized using S1 i.e., the communication between neighboring eNBs will occur via the EPC, with the EPC node just acting as a router. 
The following components account for the overall X2-C interface delay:

· Source eNB processing delay ---------  <1 ms

· X2-C transfer delay ---------  2 – 15 ms

· MME routing delay --------- 1 ms
· Target eNB processing delay ---------  <1 ms

RAN2 has earlier performed control plane latency analysis for LTE_IDLE to LTE_ACTIVE transition that can be found in section 13.2 of TR 25.912 [2]. According to that analysis, the S1-MME transfer delay is expected to be 2 – 15 ms. They also mention that the S1-MME interface delay is estimated to be longer than S1-U transfer delay because of a more reliable transport protocol (which in this case is SCTP).  Based on this estimate, it is safe to assume that X2-C interface transfer delay is also the same. The MME routing delay is the time taken to route the control message to the appropriate target eNB and is expected to be in the order of 1 ms.  
The source and target eNB processing delays are just the queuing delays before the packet is transmitted and read respectively. We can assume that they are much lesser than 1 ms because control plane messages usually have higher priority over other user plane data packets. 

Based on the above discussion, we infer that the X2-C interface delay can be anywhere between 5 and 18 ms. 
3. Packet error rate over the X2-C interface
Because SCTP is the transport protocol for X2-C, it can be considered very reliable and the packet error rate can be expected to be lower than 10-8. In addition, the X2-C interface will be used for critical messages such as those during handover preparation and hence it needs to be highly reliable. 
4. Conclusions
We propose that RAN3 discuss the values mentioned above and respond with the reply LS at the end of this document.
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RAN3 would like to thank RAN1 for their LS on X2 interface delay. RAN3 has discussed this topic and have concluded the following:
a. What is the average and maximum backhaul delay between an E-Node-B and its nearest neighbours (X2 interface delay)?

The maximum backhaul delay for control plane messages on the X2 interface is expected to be in the order of 18 ms.  The average delay may be around 12 ms. 

b. What is the reliability of a packet delivered over the X2 interface in terms of packet error rate (PER)?

SCTP is used as the transport protocol on the X2 interface for control plane messages and hence it is very reliable. Packet error rates are very negligible and will be lower than 10-8. 
Actions

RAN3 would like RAN1 to take in to account the above answers.
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