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1 Introduction

This document discusses the radio interface protocol architecture for LTE as well as the radio configuration for the default IP connectivity service i.e. the mapping of the default IP connectivity service on the radio interface (radio bearers, transport channels, physical channels).
2 Radio Interface protocol architecture
2.1 Starting points

The UMTS radio interface model is used as starting point. UMTS terms are re-used, provided they cover the same aspect. In our view, the main aim of the radio interface protocol architecture is:

· To identify the main functional groupings/ protocol entities

· To identify the information flows at specific interfaces i.e. RAN2 external interfaces (to Phy, to NAS) as well as RAN2 internal interfaces between nodes (BS- AGw)
Furthermore, the model may also serve additional purposes:

· To reflect the mapping of services on to the radio interface i.e. the multiplexing structure

· To identify the configuration entities i.e. the functionality added/ re-configured jointly

As mentioned before, we would like to simplify the model as much as possible. On the other hand, the inter RAT mobility may require that certain aspects of the UMTS model are kept.
2.2 Multiplexing structure

Our proposed LTE multiplexing structure, including how this is established & reconfigured, is discussed in another paper [4].
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Figure 1: Proposed LTE multiplexing architecture
The proposed LTE multiplexing structure can be summarised as follows:

· A default RAB and it’s associated radio configuration are always established upon transition to active. Any service/ IP flow for which neither specific policies nor specific charging rules apply uses this default RAB. The establishment of such a service does not involve explicit (Uu and Iu+) signalling
· Services/ IP flows for which specific policies or charging rules apply may be (re-)allocated to an additional RAB, with it’s associated RB configuration. The establishment of this RAB involves explicit (Uu and Iu+) signalling

The following figure provides some further details about the proposed multiplexing structure that are not explicitly indicated in [4].

[image: image2.emf] 

RAB   R B  configuration  

Logical Ch  

MAC - f   flow .  

MAC - f   (ARQ, framing)  

1:1   1:1   1:1   1:1  

 Figure 2: Proposed LTE multiplexing structure

2.3 Radio Interface protocol architecture in LTE
Taking into account this initial discussion during the RAN2#50 meeting, with respect to the information flows at specific interfaces our proposed radio interface protocol architecture for LTE is as follows:

· At the interface to NAS, the existing RAB concept is proposed to be re-used. This will simplify the mobility between LTE and GERAN/ UMTS
· At the interface to the physical layer the existing transport channel concept is proposed to be re-used. There does not seem to be any need to change the existing model

· At the interface between BS and AGw, we propose to re-use the existing logical channels concept for the user plane. Similar to UMTS, the logical channel is used at the interface above the MAC. Our assumption is however, the in LTE outer ARQ functionality is part of the MAC
· At the interface between BS and AGw, we propose to introduce the RRC signalling flow concept for the control plane. This flow concerns an RRC internal interface used to transfer upper RRC and NAS signalling

· The term MAC-f flow is suggested for the interface below the ‘upper’ MAC functionality i.e. outer ARQ and framing. However, at present no strong need for this term has been identified yet

Concering the functional grouping/ configuration entities our proposed radio interface protocol architecture for LTE is as follows:

· The term radio bearer configuration is proposed to cover the PDCP and security functionality (ciphering and integrity protection) but, different from UMTS, not the ‘outer ARQ’ functionality. The rationale is to split the radio bearer configuration in accordance with their proposed allocation

· The Integrity protection function for AS signalling is assumed to be located in RRC, mainly to align with the security handling for upper RRC and NAS signalling. This implies that the BS includes the radio bearer management function for the AS signalling.

· In UMTS we had some problems with distinguishing radio bearers used for signalling and radio bearers used for user data. Also, a radio bearer is not exactly the same as in UMTS. Hence, we propose to use the termURB for User data Radio Bearer and CRB for Control data Radio Bearer i.e. URB 0, CRB 0

· The RLC/ MAC functionality is split in an upper and a lower part. The upper part, referred to as MAC-f, covers the ‘outer ARQ’ and framing functionality. There is one MAC-f entity for each radio bearer. The lower part of MAC covers the multiplexing and HARQ control functionality. When an additional RAB & radio bearer is configured, the ‘lower MAC’ configuration may remain unchanged (depending on whether the new service requires a specific HARQ profile)
· The term logical channel configuration is proposed to cover the MAC-f functionality. At present, no terms are proposed for the (configuration of the) lower part MAC functionality and the physical layer interfacing (i.e. similar to the transport channel configuration in UMTS). At present, it is difficult to determine whether or not e.g. a HARQ profile is a suitalble term to cover (part of) the configuration of the lower MAC functionality. It is felt that it is more appropriate to wait until the further details of the MAC structure, the associated control signalling and the physical layer interface are agreed
3 (Default) IP connectivity service

In this section we discuss the radio configuration to support the default IP connectivity service, ‘default radio configuration’ in short. In accordance with the radio interface protocol architecture discussed in the previous, our proposal for the default radio configuration is as follows:

· Separate radio bearers are used to transfer signalling information. This facilitates the different security handling (e.g. integrity), as well as the possibly distinct routing. Our assumption is that even when there are multiple parallel IP connectivity services for access to different networks, all signalling information is handled by a single MME.
· In case there are multiple parallel (default and possibly additional) IP Access Services for connectivity with different networks, there will be (default and possibly additional) RABs for each network

· Multiple radio bearers for signalling information with different latency requirements i.e. urgent AS- signalling (e.g. mobility related) should be able to bypass less urgent NAS- signalling. We assume there is no need to separate regular AS & NAS signalling. Furthermore, we assume there is no need to maintain a separate radio bearer for low priority NAS signalling (as used for SMS in UMTS)

The resulting proposed radio configuration for the default IP connectivity service is illustrated by the following figure.
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Figure 3: Default radio configuration
The figure illustrates the following:
· 3 CRBs are configured for signalling and 2 default RABs, in case of multiple UPEs

· At the interface between the BS and the AGw, there is an RRC signalling flow and 2 DTCH, in case of multiple UPEs
4 Conclusion and recommendation

In this document we have propsed an LTE radio interface protocol architecture including:

· The existing RAB and transport channel concepts, as well as the existing logical channel concept (although the outer ARQ is now assumed to be part of the MAC). The introduction of the RRC signalling flow concept, to represent the RRC internal interface used to transfer upper RRC and NAS signalling. Furthermore, the term MAC-f flow is suggested for the interface below the ‘upper’ MAC functionality i.e. outer ARQ and framing. However, there may not be a strong need to introduce such a term
· The term radio bearer is used to denote the PDCP and the security configuration. The term CRB is proposed for Control data Radio Bearers. The term URB is suggested for User data Radio Bearers, although this may not be needed since this is already represented by the term ‘RAB’. The term logical channel configuration is proposed to cover the ‘upper’ MAC functionality i.e. outer ARQ and framing

Furhtermore, this contribution proposes a ‘default radio configuration’ i.e. a radio configuration to support the default IP connectivity service comprising of 3 CRBs: one for urgent AS signalling, one for non- urgent AS signalling and one for ‘upper RRC’ and NAS signalling. The default radio configuration includes one or more RABs i.e. one for each UPE connection (in case connectivity to multiple UPEs needs to be supported).
We would like to request RAN2 to consider the above proposals, and if agreeable, to reflect them into the LTE technical report.
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