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1 Introduction
Both the RAN groups and SA2 group has been discussing architectural issues on LTE/SAE as per the work split between the two groups was agreed at during the joint meeting held during RAN#29.  RAN WGs discussed the intra-LTE mobility while SA2 discussed the inter-access mobility in LTE-Idle.   Due to the similarity between the two issues, there is some overlap in the “working assumptions/agreements” made independently in the two groups.  While many of these are aligned, there are some differences as well.  A draft version of the comparison between the two was posted on the SA2 reflector in Tdoc draft1-S2-052888 with the final version targeted for this joint meeting.  

In this document, we discuss further some of the differences mentioned in that contribution and also proposes a way forward on each of the topics.

2 Discussion

The differences between the two groups on LTE-Idle are discussed in more detail below along with the way forward.  The control and user plane issues are discussed first.  There seem to be more progress on the control plane than on the user plane.   The other key areas to focus on are also discussed.

2.1 Control plane

The discussion below identifies some of the differences in architecture between RAN and SA2 views on the control plane function in LTE-Idle – the MME.

2.1.1 Distributed MME/UPE:  

RAN view: There is an agreement in RAN that the MME function for LTE-Idle is not located in the cell site node.  There is also an “agreement” in RAN groups that all upper nodes above eNodeB (cell site node) should not have a geographical association.  In other words, they can be considered a distributed pool of resources.   Such architecture eliminates any single point of failure. 

In such an architecture, the user stays anchored on a higher node independent of user mobility. Of course this does not preclude some geographical pooling in certain deployments.  Mobility between pools is FFS discussed in more detail below.

Solutions to enable such an architecture were also discussed in RAN groups and was considered feasible for both the “RAN” architectural options;  i.e.,  “integrated functionality in eNodeBs” and “centralised node” options.

SA2 view: SA2 also share the view that the MME function for LTE-Idle is not located in the cell site node.  But the redundancy concept has not been captured in the SA2 TR.

Proposed Way forward: Agree on the architectural assumption in RAN that all nodes other than cell site node will be considered “distributed resources utilising load sharing/redundancy mechanisms”.

2.1.2 Number of 3GPP access systems that UE is registered in:


RAN View: Whether UE is registered more than one access system is FFS


SA2 view: UE is registered only in one 3GPP access system.


Proposed Way forward: SA2 is still studying optimisation of signalling on inter-system mobility in idle mode.  Since SA2 was tasked to study inter-access mobility, we propose the SA2 view that the user is registered only in one access system as the working assumption and for SA2 to continue discussion on signalling optimisation.  The working assumption can be reviewed if required as part of the signalling optimisation study.

2.1.3 Inter-MME mobility: 


RAN view: Procedures and frequency of inter MME mobility within LTE/SAE is FFS.


SA2 view: Inter MME mobility between LTE/SAE and other 3GPP access system has been defined but signalling optimisation is FFS.  


Proposed Way forward: It is proposed to progress the inter-MME mobility in keeping with the current work split; that is, for RAN continue to work on intra LTE/SAE mobility and and SA2 continue to work on inter-system mobility.   

Depending on the decision on MME/UPE relationship, this may also be linked with the UPE mobility discussed below and decisions from RAN and SA2 will need to be reviewed jointly later on.

2.2 User plane

The discussion below identifies some of the differences in architecture between RAN and SA2 views on the user plane function in LTE-Idle – the UPE.

2.2.1 Location of user plane anchor: 


RAN view: It is FFS whether the user plane anchor is co-located with UPE or is separate.


SA2 view: Same as RAN.


Proposed Way forward: Due to the redundancy concept of the higher nodes, mobility within LTE does not normally involve a change of the non-cell site node.  Thus the user session is normally anchored at the higher node.   The need for an additional second level anchor is then also closely related to inter-access mobility.   In line with the current work split, it is hence proposed that SA2 study the need, objective and location of a second level user plane anchor and its applicability for intra-LTE and inter-access mobility.

Depending on the decision on MME/UPE relationship, this may also be linked with the MME mobility and decisions from RAN and SA2 will need to be reviewed jointly later on.

2.2.2 Location of UPE in Idle:


RAN view: Most companies agree it is not in eNodeB.


SA2 view: Not in eNodeB


Proposed Way forward: Since there has been significant discussion on this topic already in RAN groups and it is also on the topic of intra LTE/MME mobility, it is proposed that RAN groups continue to discuss this to reach an agreement.

2.2.3 Re-assignment of IP address on MME/UPE mobility: 


RAN view: FFS


SA2 view: FFS


Proposed Way forward: The answer to this depends on the architecture chosen; for example is there a one to one relationship between MME and UPE, the number of IP addresses assigned to the UE, the interface between MME and UPE, and how often the mobility between MME/UPE is expected to happen etc.
It is hence proposed that both RAN and SA2 continue working on the keys issues on intra and inter-access mobility as identified in the paragraphs above and address this topic as part of that study.

3 Other focus areas

While significant progress has been made in terms of some architectural decisions, some of the fundamental architectural issues are still open.  Most notably the location of termination of RRC, macro-diversity, header compression, security architecture etc..  The number of nodes in the control and user plane is another important decision point and is dependent on the above issues.  

Many message flows have been “agreed” for inclusion in the TR.  While they serve as a starting point to capture some common understanding given the difference in architectural view, different companies read them differently.  Defining the fundamental architecture will help refine the flows and move towards a more common understanding.

4 Summary and conclusion

The contribution discussed some of the remaining open issues and identified areas of differences between RAN and SA2 working assumptions on LTE-Idle.  It also proposed a way forward on each of them.

The contribution also proposes to focus on resolving some fundamental architectural issues like RRC termination, macro-diversity, security architecture and number of control and user plane nodes.

