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1 Introduction

This document looks at the current RRC functions and examines its applicability for E-UTRAN.  It also looks in more details at some the functionality required in the context of the decisions made at the last RAN meeting in Tallinn.

2 Discussion

During the discussion in Tallinn, some decisions were taken and captured in RAN meeting report.  Those relevant for the E-RRC functionality is captured below along with others where decision could not be made.  

2.1 Agreements and open issues:

1) UE is always on.  IP address and a best effort bearer is available (not at “RAN” level in paging state)

2) Only one (PS) domain

3) Only one LTE-connected state

4) Only one LTE-Idle (paging) state

5) Only one tracking area

6) Only one paging message

7) Security context is established from power-on to power off even in paging state

8) LTE/SAE shall support redundancy and load sharing similar to Iu-flex.

However, no decision could be made on:  

9) No decision on the number of higher order nodes for user or control plane

10) No decision on presence or absence of a NodeB context in paging state

11) No decision on origination of paging message

12) No decision on  whether the tracking area is RA or URA

Based on agreements we try to draw some inferences within the constraints captured above:

13) Item 8 above, implies nodes higher than NodeB have no geographical association.

14) This implies message must be terminated/intepreted at NodeB for the NodeB to decide which higher node to contact or forward the message to.

15) An association must always exist between the context in NodeB (when one exist) and the higher node handling the UE.

16)  Tracking area update messages and Initial access from LTE-Idle” can go to NodeBs without a UE context.  So these messages must be sent unciphered even if a security context already exist between UE and the network.  

17) One tracking area and only one anchor and non-geographical association of the higher order node implies there is no need for tracking area updates in LTE-connected mode.  Instead, both the UE and the network can update its “tracking area” autonomously.

2.2 E-RRC functions:

The RRC functions captured in 25.331 are listed below.   We discuss the applicability of these functions for E-RRC.

	List of RRC functions listed in 25.331
	Applicability to LTE/SAE

	Broadcast of information related to the non-access stratum (Core Network);
	Broadcast of system information is required.  Splitting the information as AS and NAS is FFS.

	Broadcast of information related to the access stratum;
	Broadcast of system information is required.  Splitting the information as AS and NAS is FFS.

	Establishment, maintenance and release of an RRC connection between the UE and E-UTRAN/NodeB;
	Yes.

	Establishment, reconfiguration and release p-t-p of Radio Bearers;
	Yes

	Establishment, reconfiguration and release of p-t-m Radio Bearers;
	FFS

	Assignment, reconfiguration and release of radio resources for the RRC connection;
	Yes

	RRC connection mobility functions;
	FFS (see below)

	Control of requested QoS;
	FFS

	Bearer Negotiation
	FFS

	UE measurement reporting and control of the reporting;
	Yes

	Outer loop power control;
	FFS

	Control of ciphering;
	FFS

	Slow DCA (TDD mode);
	No

	Paging;
	Yes; only one paging type

	Initial cell selection and cell re-selection;
	Yes

	Arbitration of radio resources on uplink DCH;
	FFS

	RRC message integrity protection;
	FFS

	Timing advance (TDD mode);
	No

	CBS control;
	No?

	MBMS control.
	FFS


2.2.1 Discussion on some functions marked FFS

This section looks at some of the functionality marked FFS and examines the different possibilities for these functions.

Discussion on termination point for the signalling:  From the discussion above it is clear that some messages or at least the header bits must be terminated or interpreted at the NodeB.   And at least some of those bits that should be interpreted by NodeB cannot be ciphered.  

Discussion on mobility functions:  Tracking messages are only required when UE is in LTE-Idle.  Since the UE context could be in a different node from the current NodeB, there must be some interaction between the two nodes.   There are two views (perhaps more) on this:

a) The UE context and last known tracking area is stored in the NodeB

b) The UE context and last known tracking area is stored in a higher node

In case of option b) above, there are two possibilities for handling this.

i) Go through a two step process – one to establish the LTE-context in the NodeB followed by a higher level signalling like for example RA update.  This two step procedure adds unnecessary delay and signalling but keeps the protocol layers independent.

ii) Have one message that is interpreted and either the message itself relayed to the higher node or an “update” message relayed to the higher nodes.   This saves delay and reduces UE messaging.  This is more aligned with those advocating retaining URAs over RAs.

Choice ii) above may be more suitable for option a).

Further study is required to identify if mobility is an E-RRC function or not.

Bearer request and negotiation:  A similar situation arises also for bearer request.  The mechanism used today of using multiple protocol layers causes many messages that ping-pong across multiple network elements.  This can be significantly reduced if for example the nodes lower down terminated or were allowed to interpret the messages.  This needs further study.

3 Summary and proposal

This contribution builds on the list of agreements from the previous meetings and analyses what these mean in terms of architecture.  It also looked at the E-RRC functions.

It is proposed to capture sections 2.1 and 2.2 in the RAN2 LTE TR.
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