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1 Introduction

This contribution discusses the different topics to be considered for LTE_Idle identified in the agenda and discusses them in more detail and looks at what is required in terms of architecture.  It also attempts to identify the different open issues for each area.   It does not make any assumption on architecture.

2 Discussion

Each of the topics are discussed in further detail below.

2.1 Accept/deny UE location in LTE_Idle:  

2.1.1 Requirements

The UE shall perform tracking updates to inform the network on power-on and when the tracking area changes.  The termination point for this protocol and the protocol itself is FFS.  The network shall verify whether the user is allowed access to the system in its current tracking area based on local configuration and subscriber information downloaded from the HSS.  The network shall provide guidance on the required UE action if the UE is not allowed access in that tracking area.

2.1.2 Discussion

The accept/deny requirements stem from the roaming requirements.  The roaming requirements for LTE/SAE are expected to be similar to GSM/UMTS.

Accept/deny are done in GSM/UMTS using NAS protocols defined in 24.008.  These protocols have been quite stable over many years.  The experience and protocol specification work done over the years should be exploited.

On the other hand, these protocol layering were specified for a hierarchical and geographical coverage architecture.    Simplification in terms of number of messaging and signalling delays can be avoided if these are all handled by one protocol layer.   For example you don’t need an RRC connection request followed by an Attach or RAU request.  There is little additional information in these NAS messages over what is in RRC connection request.   Similarly you don’t need an RRC connection request followed by a higher layer paging response in response to a paging.

On the other hand the terminating end point for the protocol carrying these message to the UE does not have to be the node taking the decision of accept/deny.

2.2 Storage of UE’s location in LTE-Idle and Paging

2.2.1 Requirements

The current tracking area id is stored by the network and used as a paging area for network initiated communication towards the UE.  The location where the tracking area is stored is FFS.

The network shall provide means to page the UE in LTE_idle.  The originating node for the paging message is FFS.  The UE shall be paged in the tracking area.  Only one type of paging message is expected to be required for LTE.

2.2.2 Discussion

This is tightly coupled with the location of origin of the paging message.  There are two possibilities proposed so far – one at a higher node and other at NodeB level.

The advantage of NodeB level storage is that it allows IP to NodeB concept.  It also avoids centralised entity.   However, a centralised node can be made more fail safe than a NodeB.  Thus a failure of a NodeB will not cause loss of location information for a number of UEs.  

If the UE has not moved, then the NodeB based paging has a benefit that the user packet is already in the current NodeB and is hence faster.  This benefit is lost if the user has moved since the last communication with the network.  In fact transferring the user packet and context to the new NodeB over inter-NodeB legs can be slower depending on the last mile bandwidth available.

NodeB based paging also creates more paging messages over inter NodeB legs.  

However the bigger issue with NodeB based paging and location storage is for inter-access mobility.  Supporting “selective RAU” like functionality is significantly more challenging with this approach.

2.3 Local storage of subscriber information about user access restrictions

2.3.1 Requirements 

 The visited network shall store the user access restriction information.  Where this information is downloaded from the HSS, the load on the HSS shall be controlled by not having to download the information for every cell change.  The location where this information is stored locally in the visited network is FFS.

2.3.2 Discussion

There seems to be some consensus that the main storage is at a higher node to reduce HLR impact.  This data may also be duplicated at NodeB level if the NodeB were to take decision on its own.   This higher node shields the HSS from excessive signalling load on user mobility and also provides some redundancy in case of NodeB failure.

2.4 Temporary UE Id shall be used to protect user identity over the air.   

2.4.1 Requirement

This id is issued by the network when the user first attaches to the network.  It shall be possible to issue a new temporary identifier during the life time of the attach cycle.  It is FFS if the current address space is sufficient for LTE/SAE.  The scope of the UE id is also FFS.   The temporary id could be used to identify the serving node for the UE.  Details are FFS.

2.4.2 Discussion 

Some temporary id is required at layer 2 level to identify the user and packet flow.  However, this is not considered sufficient to meet the other requirements like inter-access mobility and node redundancy.

The current address space for TMSI was decided when the scope of the of the TMSI was an the LA.  However with Iu-flex, the scope has been extended to an Iu-flex domain.  If this Id is also used for similar functionality in LTE, then the current space will not be sufficient.

2.5 Network sharing

2.5.1 Requirements

It shall be possible to broadcast multiple PLMN_ids.  Nodes other than NodeBs may belong to a different PLMNs.  Further details are FFS.

2.6 Redundancy concepts:  

2.6.1 Requirements

Failure of a nodes other than the NodeB shall not cause a system failure in a geographical area. It shall be possible to distribute load between these nodes.  

2.6.2 Discussion

In other words, this means nodes other than NodeB shall not have a geographical association.  This has significant impact on the architecture and protocols and is discussed in other contributions

3 Summary and proposal

The contribution looked at different aspects of mobility in LTE_Idle and proposes a detailed set of requirements.  It also discusses in more detail the architectural choices possible.  But it does not draw firm conclusions on these topics as some of the fundamental architectural choices have not been taken yet.  This is an iterative process and most of these topics need further study.

It is proposed to capture just the requirements from each of the section above in the TR.
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