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1. Introduction

In SAE/LTE system, there is a multi-to-multi relationship between LTE-RAN and MME/UPE. S1 interface will support load balancing. This paper introduces some proposals for UE re-distribution in SAE/LTE.
Note: This paper is based on the assumption that MME/UPE and Inter AS Anchor are separated. All proposals in this paper are also applicable for other architecture, e.g. combined ACGW with MME/UPE/Inter AS Anchor, or MME, UPE and Inter AS Anchor are separated, etc.
2. Discussion
2.1 Network redundancy and load sharing should consider MME/UPE failure
In UMTS network, if SGSN fails and is unusable for some reason, e.g. hardware/software failure or shutting down, network can’t establish the terminating call for the UE attached in the SGSN, until UE initiates RA updating or attach and is attached to a new SGSN. For the UE staying in same routing area and not initiating service request, it will initiate RA updating when periodic RAU timer expires. The periodic RAU timer is about 40 minutes to several hours. So, network can’t establish terminating call for the UE for long time, which is about several minutes to several hours!
Iu-flex in TS23.236 has considered the situations where a network operator will wish to remove load from one CN node in an orderly manner (e.g. to perform scheduled maintenance, or, to perform load re-distribution to avoid overload), but it doesn’t consider the situations that CN node fails for some reason.
It is proposed that, network redundancy and load sharing in SAE/LTE should consider not only overload and scheduled maintenance, but also MME/UPE failure.
2.2 Some Proposals for S1-flex
Because S1-flex is used in the new SAE/LTE system, S1-flex should be an optimal mechanism compared to Iu-flex. For this purpose, proposals listed below should be taken in S1-flex.
· The UE in LTE-idle state can be re-distributed in an orderly manner (e.g. to perform scheduled maintenance, or, to perform load re-distribution to avoid overload). It is FFS to support re-distribution of UE in LTE-active state.
· The messages exchanged in UE re-distribution procedure are few and UE is re-distributed as quickly as possible.
According to UE re-distribution mechanism in TS23.236, if UE needs to be re-distributed, SGSN indicates UE a P-TMSI with Null-NRI and a short periodic RAU timer (recommended value is 4 seconds). After the timer expires, UE initiates a new RAU procedure and RNC routes the RAU request message to a new SGSN. UE re-distribution takes at least 4 seconds and needs initiate a new RAU in several seconds. UE establishes radio connection with RAN for twice in short time. Radio resource is wasted and many messages exchanged in re-distribution procedure consume network resource.
· Load information is used as one of the factors for selecting the target MME/UPE.
Generally, when MME/UPE overloads, UE should be re-distributed to a MME/UPE with lowest load. The load information from MME/UPE helps the decision node, which selects the target MME/UPE, to select exactly the target MME/UPE. It is FFS for MME/UPE or eNodeB to select the target MME/UPE. And it is FFS how to define load information.
Note: How to select the target MME/UPE, it is implementation specific.
· S1-flex supports UE re-distribution initiated actively by network. 
According to Iu-Flex in TS23.236, network always passively waits for UE initiating the new RAU, then distribute the UE to another SGSN. For the UE staying in same routing area and not initiating service request for long time, SGSN must waits for UE initiating the periodic RAU for certain time (about several minutes to several hours). If SGSN performs an un-scheduled maintenance in a short time, these UEs can’t be re-distributed properly.
3. Proposal

It is proposed to add the text below to the 3GPP TR 23.822.

*******************************************************Start of Changes*************************************************

7.16.3.2
Assumptions on S1-flex concept

The following assumptions are taken regarding the S1-flex configuration:

1. There is a multi-to-multi relationship between the E-UTRAN and MME / UPEs in SAE / LTE, meaning one node in eUTRAN can communicate with different MME / UPEs and vice versa.

2. One terminal can only be assigned to one MME at a time.

3. The MME / UPE will be assigned to the terminal during attach to the network, and it is FFS whether the MME / UPE will be unchanged until the terminal leaves the serving area of that MME / UPE.

7.16.3.3 UE re-distribution concept in S1-flex

There are situations where a network operator will wish to remove load from one MME/UPE in an orderly manner (e.g. to perform scheduled maintenance, or, to perform load re-distribution to avoid overload). And there are situations where MME/UPE fails and is unusable for some reason (e.g. hardware/software failure or shutting down). S1-flex supports UE re-distribution mechanism, that is, all terminals can be moved. The following proposals are taken regarding the UE re-distribution:

1. The UE in LTE-idle state can be re-distributed in an orderly manner (e.g. to perform scheduled maintenance, or, to perform load re-distribution to avoid overload). It is FFS to support re-distribution of UE in LTE-active state.
2. The messages exchanged in UE re-distribution procedure are few and UE is re-distributed as quickly as possible.
3. Load information is used as one of the factors for selecting the target MME/UPE.
4. S1-flex supports UE re-distribution initiated actively by network.
********************************************************End of Changes*************************************************
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