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Introduction 

The discussion on the termination point on RRC has been ongoing over the last couple of meetings.  This decision has fundamental architectural impacts and the other way round.  This contribution examines the various dependencies in making that decision.

Discussion  

There are several issues to be considered before deciding on a termination point for the RRC.  

1) Non-geographical association of higher nodes.  This implies cell site nodes must terminate/interpret some of the headers at least if not the whole initial message to identify which higher node to direct the message to.   Once a NodeB context is created, then it may not be necessary for subsequent messages.

This is the strongest argument to have NodeB terminate E-RRC messages.


2) Do we have different protocol layers for the higher nodes or will E-RRC contain all the signalling?
If there are multiple protocol layers, then it is possible to split the termination points into multiple nodes and possibly ciphering only the higher protocol layers.   But multiple protocol layers add delay and umber of signalling messages.


3) Do we have different protocol layers but allow intermediate nodes to interpret the higher layer messages?
In case of distributed control, it will save time if the lower intermediate nodes are allowed to interpret the messages destined for higher nodes.  This saves on message ping-ponging and call set up time.  Of course this is possible if the lower layers are allowed to terminate the “encapsulating” protocol.


4) Where is idle mode tracking done?
If this is done in NodeB, then these messages must be terminated at the NodeB and it also implies that all E-RRC messages must be terminated at NodeB as well.


5) The architecture chosen – are there two higher nodes or one.
Clearly if there are no higher nodes capable of processing these messages, then the protocol must be terminated at NodeB.  This is also related to the question: Where is the controlling node for the NodeB?  Is it part of the NodeB or in a higher node?  Only a controlling node has information about the load in the cell and this information is required for admission control.  If the controlling node is integrated in the NodeB, then E-RRC protocol must also be terminated in the NodeB.


6) Use of macro-diversity for the uplink.
Same comment as above – E-RRC protocol cannot exploit macro-diversity if present if it is terminated below the “selective combining” node. 


7) Handover processing
If handover messages are considered a part of E-RRC (they could instead be considered a lower layer function), then the closer the decision point to the cell site, the faster the response and less overall signalling.


8) The presence of RLC and its location.
If the RLC layer is present and it is at a higher node (the current understanding is that there will not be an RLC at a higher node), and if the E-RRC protocol were to depend on some functionality of the RLC layer (for example acknowledged mode), then the E-RRC protocol must be terminated above the RLC layer and cannot be terminated in a node that only handles layers below the RLC.


9) Should lower layer messages be ciphered/integrity protected? 
If they are to be ciphered, then the security keys must be made available to the node terminating RRC messages.  


Most of these are closely inter-coupled in that a decision in one triggers an automatic selection of the others.   The strongest argument that requires termination of some messages at the NodeB comes from the requirement to remove single point of failures (for redundancy and load sharing or something like Iu-flex).   This motivates terminating entire E-RRC protocol at NodeB.

Summary and Proposal 

This contribution looked at the various issues that impact a decision on the termination point for RRC.  These are closely inter-related and a decision on any of them could force a specific termination point.  Or a decision could be made on the termination point and the others built around it.

The requirement for no redundancy and no single point of failure would – unless other solutions are found – force a termination of E-RRC in the NodeB.
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