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1 Introduction

In the discussions on SAE/ LTE, the terms default IP connectivity and default QoS are used regularly. Based on [1] (see subclause 7.7.2 and 7.9), the general concept of default IP connectivity can be summarised as follows:

The SAE/LTE Access System allocates all parameters required for an IP connectivity service with default QoS at network attach to the UE. The network stores information for default IP connectivity when the UE is in idle state.
The Default IP Access Service provides the basic “always-on” IP packet bearer service and  is expected to be used for user data that do not require any service specific policies or charging rules.

This document discusses further details concerning 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). Before discussing what the radio configuration for the default IP connectivity service might look like, the use of the UMTS radio interface protocol architecture for LTE is analysed. Based on the analysis, the proposal is to adot a somewhat different protocol architecture for LTE.
2 Discussion

2.1 Radio Interface protocol architecture

2.2 Radio Interface protocol architecture in UMTS

The general UMTS radio interface protocol architecture can be summarised as follows:
· One or more primary PDP context may be used, each with a different IP address. Each primary PDP context may have one or more associated secondary PDP context. Each PDP context has an associated traffic flow template specifying the Quality of service parameters. Each PDP context corresponds with a radio access bearers
· Radio access bearers are used at the interface between AS & NAS and correspond with a level above that of the the radio bearer service and the Iu bearer service. In case of unequal error protection, a RAB includes multiple sub-flows each of which maps to a radio bearer

· Radio bearers are defined at the interface between layer 2 and upper layers i.e. above PDCP. Each radio bearer has an RLC entity and optionally a PDPC entity associated with it.
· Logical channels are defined at the interface between MAC and upper layers (RLC). Different types of logical channels are defined for different types of information e.g. for control and user data. . Logical channels with similar QoS (reliability and latency) requirements may be multiplexed to the same MAC-flow.
· MAC-flows have been defined to accomodate the use of different HARQ profiles/ configurations. The different MAC- flows are mapped to a single transport channel
· Transport channels are defined at the interface between the physical layer and the MAC. Different transport channels are defined to reflect different data transfer characteristics.

The following figure, taken from subclause 5.1 in [2], illustrates the general UMTS radio interface protocol architecture.
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Figure 1: UMTS radio interface protocol architecture
2.3 Radio Interface protocol architecture in LTE
Many companies have expressed that simplification should be one of the objectives for LTE. On the other hand, it seems difficult to agree reductions in the functional requirements for LTE. In this section we take the UMTS model for providing default IP connectivity as a starting point and investigate if we can simplify parts while still being able to achieve the desired functionality. Our primary focus is on the access stratum/ radio access configuration parts.

It should be noted that support of the inter RAT handover scenario may also pose some requirements i.e. to facilitate mapping between the model used in the other RAT and the model used in LTE. It should also be noted that this issue does not apply in case of a cell change order, since then the radio configuration is re-established by the UE. Consequently, depending on the inter RAT mobility agreements for LTE, the issue may apply only for specific other RATs. Moreover, the issue may apply only in specific direction i.e. from LTE (e.g. in case re-establishement/ cell change order to LTE is deemed sufficiently fast).

IP connectivity service context

Our assumption is that in LTE we need the concept of an IP connectivity service context similar to what we have in UMTS. Whether there is a need for multiple primary contexts, i.e. contexts with a different IP address associated, is currently FFS, see [1] (‘It is currently FFS whether there is need for multiple parallel Default IP Access Services for IP connectivity with different networks, such as operator services network, private IP networks, or the Internet’).
Like in UMTS, the use of additional service contexts is assumed to be up to UE application (and may depend on operator configuration).

Radio access bearers (RAB)

In our understanding, the reasons for having the concept of ‘radio access bearers’ in UMTS are as follows:

· To introduce a level comprising of the radio bearer service and the Iu bearer service

· To accommodate unequal error protection (sub-flows)

In LTE, the first motivation is not applicable due to the use of an anchor node including both the RAN and CN functionality. Furthermore, it is currently unclear if introducing unequal error protection in LTE brings sufficient gains to justify introduction of the associated complexity. Also, it seems that unequal error protection does not really require the concept of a RAB i.e. it could also be supported by some ‘linkage’ of radio bearers (assuming the different sub-flows may require a different ARQ configuration).
Due to the lack of a real need to maintain the RAB concept and the desire to simplify the model in LTE, our proposal is as follows:

Proposal 1: Remove the radio access bearers as a separate concept i.e. collapse it with the radio bearer concept. If needed needed, of a more general concept of ‘linked’ radio bearers may be introduced at a later stage
The collapsing of the RAB concept with that of the radio bearer implies that the link to service context as well as the QoS attributes will now be specified at the level of the radio bearer.

Radio bearer

As mentioned before, in UMTS each radio bearer has an RLC entity and optionally a PDPC entity associated with it i.e. it is not possible to multiplex the data streams corresponding with separate header compression entities onto a single RLC entity. Our assumption is that also in LTE, there is not need to introduce such a multiplexing option i.e. we assume there is a one to one relation between the header compression, ciphering and RLC entities. In other words, one could say the configuration of a radio bearer includes the setting of the PDCP, the ciphering and the ‘outer ARQ’ entity.

In the architecture that we propose the ‘outer ARQ’ function is located within the ENB while PDCP and ciphering are located in the anchor node, see [4]. In such architecture, it seems attractive to use separate terms for the parts configured by each of the nodes. Moreover, it may be desirable to define a term for the interface between the ‘outer ARQ’ and the upper layers, since this interface is between different nodes. In order to stay as close as possible to the model used in UMTS, which uses the term radio bearer for the interface above layer 2 i.e. above PDCP, this would suggest the introduction of a new term for the interface between outer ARQ and upper layers.
Proposal 2: Re-use the existing radio bearer concept for the interface above layer 2, i.e. above PDCP, with each radio bearer possibly having a PDCP and a ciphering/ integrity entity associated with it

Logical channel

In LTE, the ‘outer ARQ’ may be specified as being part of the MAC layer. This would suggest use of the term ‘logical channel’ for the interface between ‘outer ARQ’ and ‘upper layers. On the other hand, as discussed in the previous, we do not expect the outer ARQ to include a multiplexing function, as we have today for logical channels. On the other hand, it makes sense to have a multiplexing of the data streams from different ‘outer ARQ’ entities. In order to stay as close as possible to the UMTS model, we propose to maintain the term ‘logical channel’ for the interface between the existing (lower) MAC functionality and the ‘outer ARQ’.

Proposal 3: Re-use the existing concept of logical channels for the interface between the existing (lower) MAC functionality and the ‘outer ARQ’.
In UMTS, the logical multiplexing is specifed by means of the radio bearer mapping. Correspondingly, we assume that there is no need to configure a functional entity corresponding with a logical channel in LTE either. Finally, also alike in UMTS, our assumption is that in LTE we will also re-use the DCCH and the DTCH types of logical channels.

MAC-flow
In LTE we assume to use exactly the same MAC-flow concept as defined in UMTS today.
Transport channel
In LTE we assume to use exactly the same transport channel concept.

Proposal 4: Re-use the concept of MAC flows and transport channels exactly as used in UMTS today
Given the previous proposals, we are still lacking a term for the configuration of the ARQ entity as well as to be used on the interface between ‘outer ARQ’ and ‘upper layers. Considering that we use the term MAC-flow for a similar purposed, one proposal would be to introduce the term ‘ARQ-flow’. A natural consequence of this approach would be to rename the existing term ‘MAC-flow’ into ‘HARQ-flow’.
Proposal 5: Apply the term ‘ARQ-flow’ for the data stream at the interface between ‘outer ARQ’ and ‘upper layers and to denote the configuration of the corresponding ARQ-entity, similar to the use of the MAC- flows within UMTS today. Correspondingly, the proposal is to apply the term ‘HARQ-flow’ instead of the term ‘MAC-flow’, as used in UMTS
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Resulting model
When combining the proposals described in the previous, the following model results for LTE:

Figure 2: Proposed LTE radio interface protocol architecture
2.4 (Default) IP connectivity service

2.4.1 General
Subclause 7.9 of [1] indicates that the default IP connectivity service concerns a UE specific connectivity to operator services, other UEs, private IP networks, or the Internet. More specifically, the default IP connectivity service allows for UE registration to the IMS, at least for services that do not require better than default QoS and differentiated charging. Furthermore, the network stores information for default IP connectivity when the UE is in idle state, to enable use of the default IP connectiv ity upon re-entering active state without the need for re-authorisation.
The Default IP Access Service is established for a UE immediately after the subscriber has been authenticated and authorized by the network. The Default IP Access Service provides the UE with IPv6 and/or IPv4 connectivity to operator services, other UEs, private IP networks, or the Internet. The Default IP Access Service supports mobility of the terminal.

-
A Default IP Access Service in the serving (access) network is established within a single attach procedure that includes authentication and authorization of the user. It shall be possible that any user specific information about the Default IP Access Service, such as policies or configuration parameters, are received from the subscriber databases in home network, such as HSS or/and Subscription Profile Repository.

-
The Default IP Access Service shall provide the UE with at least one IPv6 address or one IPv4 address allocated or assigned by the network, together with necessary IP configuration parameters.

-
The Default IP Access Service shall allow for UE registration to the IMS, at least for services that do not require better than default QoS and differentiated charging.

So far, there has not been any discussion on the details of the radio configuration that would be required to provide default IP connectivity service. From the description in the previous, it seems that the concerned radio configuration should be able to accomodate AS & NAS signalling, IMS signalling and possibly some other PS (background/ interactive) service.
What is currently not entirely clear is whether the radio configuration for default IP connectivity concerns some aggregate lower layer transfer capability (e.g. 32 kbps) or something similar to a reference radio bearer configurations as defined in 34.108. 
[1] indicates that for UEs in idle mode, the network stores information only for default IP connectivity and not for any  additional IP access services. This suggests that any service requiring service specific policies or charging are released upon transition to idle state and are re- established again upon entering active state. In UMTS however, when returning to _DCH after having temporarily moved to _PCH, the entire previous configuration including all RABs may be resumed. In our opinion the same fast re-activation of additional services should be available in LTE also i.e. when temporary transiting to LTE_IDLE during an active session.

Proposal 6: The network may store information for additional IP access services for UEs in idle mode

2.4.2 Default IP connectivity service in UMTS
In UMTS, the radio configuration for a UE in CELL_DCH to provide default IP connectivity would comprise of:

· Signalling radio bearers and

· SRB 1: RRC signalling using RLC UM mode,

· SRB2: RRC signalling using RLC AM mode,

· SRB3: High priority NAS signalling using RLC AM mode, 

· SRB4: Low priority NAS signalling using RLC AM mode
· One (or more) radio access bearer for user date

· IMS signalling and/ or other PS user data
Note
Some services may require the establishment of multiple RABs e.g. one RAB for the audio component and another RAB for the video component, meaning that the service should succeed only if all RABs are established successfully. To accommodate this, the concept of ‘linkage’ between RABs has been discussed. So far, it has not been agreed.

In addition, above the level of the access stratum, the configuration to provide default IP connectivity in UMTS, would comprise of:

· IP connectivity service context

· One or more primary contexts, each with a different IP address
· One or more additional context, associated with a primary context

· Each (primary or secondary) context has a traffic flow template (TFT) associated with it

2.4.3 Default IP connectivity service in LTE
Our assumption is that, like in UMTS, the default IP connectivity service will include a number of radio bearers for similar reasons i.e. to separate control & user data. It seems that [1] indicates that there may be ‘multiple parallel Default IP Access Services for IP connectivity with different networks, such as operator services network, private IP networks, or the Internet’. Our assumption is that even in a scenario with IP connectivity to different networks, there would be a single MME entity involved. Consequently, even in this scenario, there seems to be no need for using multiple radio bearers for the signalling.

Proposal 7: In case of multiple parallel Default IP Access connectivity Services, there is no separation of the control signalling associated with each network access i.e. a single ‘signalling connection’, towards a single MME
The radio configuration for the default IP connectivity service may include the following: 
· Radio bearers: Separate radio bearers for different IP connectivity services, as well as a radio bearer for NAS signalling e.g
· RB-0: A radio bearer for NAS signalling

· RB-1: A radio bearer for user data for IP connectivity with network A

· RB-2: A radio bearer for user data for IP connectivity with network B
· ARQ- flows: One ARQ- flow for each radio bearer, as well one or more flows for AS & NAS signalling e.g. to separate urgent AS- signalling

· ARQ-flow-0: An ARQ-flow for urgent AS- only signalling
· ARQ-flow-1: An ARQ-flow for non urgent AS- signalling, possibly combined with NAS signalling
· ARQ-flow-2: An ARQ-flow for NAS- only signalling (if needed)

· ARQ-flow 3: An ARQ-flow for user data for IP connectivity with network A

· ARQ-flow 4: An ARQ-flow for user data for IP connectivity with network B

· Logical channels: A logical channel for each of the above ARQ-flows
· HARQ- flows: The logical channels are multiplexed on to a number of HARQ-flows, each with different QoS (reliability and latency) characteristics
· HARQ-flow-0: A MAC flow with low latency and low error probability

· HARQ-flow-1: A MAC flow with medium latency and low error probability

· HARQ-flow-2: A MAC flow with medium latency and medium error probability

· Transport channels: All HARQ- flows are multiplexed in to a single shared transport channel, one for downlink (DL-SCH) and one in uplink (UL-SCH) 
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This configuration is illustrated by the following figure.
3 Conclusion and recommendation

In this document, we have first discussed the radio interface protocol architecture. We have tried to simplify the configuration for LTE, taking the UMTS model as a starting point. Based on our analysis, we are proposing the following for LTE:

Proposal 1: Remove the radio access bearers as a separate concept i.e. collapse it with the radio bearer concept. If needed needed, of a more general concept of ‘linked’ radio bearers may be introduced at a later stage
Proposal 2: Re-use the existing radio bearer concept for the interface above layer 2, i.e. above PDCP, with each radio bearer possibly having a PDCP and a ciphering/ integrity entity associated with it

Proposal 3: Re-use the existing concept of logical channels for the interface between the existing (lower) MAC functionality and the ‘outer ARQ’.

Proposal 4: Re-use the concept of MAC flows and transport channels exactly as used in UMTS today

Proposal 5: Apply the term ‘ARQ-flow’ for the data stream at the interface between ‘outer ARQ’ and ‘upper layers and to denote the configuration of the corresponding ARQ-entity, similar to the use of the MAC- flows within UMTS today. Correspondingly, the proposal is to apply the term ‘HARQ-flow’ instead of the term ‘MAC-flow’, as used in UMTS

Proposal 6: The network may store information for additional IP access services for UEs in idle mode

Proposal 7: In case of multiple parallel Default IP Access connectivity Services, there is no separation of the control signalling associated with each network access i.e. a single ‘signalling connection’, towards a single MME
Next, we have discussed what the radio configuration corresponding with the default IP connectivity service would comprise of.

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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Extract from 7.7.2
Solution for key issue Intra LTE-Access-System Mobility in Idle State

The SAE/LTE Access System combines network attach and establishment of default IP connectivity capabilities (always on), i.e. all parameters required for an IP connectivity service with default QoS are allocated for the UE already at attach. In idle state all data transfer resources between UE and network are released and only information for default IP connectivity is stored in the network.

Further extracts

7.9
Key Issue – Default IP Access Service

7.9.1
Description of Key Issue – Default IP Access Service

The Default IP Access Service provides the basic “always-on” IP packet bearer service. It is expected to be used for user data that do not require any service specific policies or charging rules. Such user data are, for example, satisfied by default QoS and flat rate/bundled charging, as described in a separate Key Issue. The Default IP Access Service is described by a default context in the network, and possibly in the UE. User data requiring service specific policies or charging are supported by additional IP access services.

The Default IP Access Service is established for a UE immediately after the subscriber has been authenticated and authorized by the network. The Default IP Access Service provides the UE with IPv6 and/or IPv4 connectivity to operator services, other UEs, private IP networks, or the Internet. The Default IP Access Service supports mobility of the terminal.

7.9.2
Solution for Key Issue – Default IP Access Service

-
A Default IP Access Service in the serving (access) network is established within a single attach procedure that includes authentication and authorization of the user. It shall be possible that any user specific information about the Default IP Access Service, such as policies or configuration parameters, are received from the subscriber databases in home network, such as HSS or/and Subscription Profile Repository.

-
It is FFS how the subscriber-specific policies or configuration parameters are transferred from the home network to the serving (access) network.

-
The Default IP Access Service for roaming users in the serving (access) network can be modified by the home operator.

-
The Default IP Access Service shall provide the UE with at least one IPv6 address or one IPv4 address allocated or assigned by the network, together with necessary IP configuration parameters.

-
It is FFS how Default IP Access Service(s) provide IPv6 and/or IPv4 connectivity for a dual stack UE.

-
It is FFS whether the IP address is allocated or assigned statically or dynamically.

-
The Default IP Access Service(s) shall provide IP connectivity to the networks permitted under applicable policies and roaming restrictions without excluding local breakout.

-
It is FFS whether there is need for multiple parallel Default IP Access Services for IP connectivity with different networks, such as operator services network, private IP networks, or the Internet. This is described in a separate Key Issue.

-
It is FFS whether there is need for multiple parallel Default IP Access Services for the case that the UE uses different access systems in parallel. This is described in a separate Key Issue.

-
The Default IP Access Service shall allow for UE registration to the IMS, at least for services that do not require better than default QoS and differentiated charging.

-
It is FFS how and when the IMS registration is performed and what kind of IMS services is provided to the UE within the Default IP Access Service.

7.9.3
Impact on the baseline CN Architecture

FFS.

7.9.4
Impact on the baseline RAN Architecture

FFS.

7.9.5
Impact on terminals used in the existing architecture

FFS.

Further extracts:

7.12
Key Issue QoS concepts

7.12.1
Description of Key Issue QoS concepts

The key issue on QoS concepts encompasses the following aspects:

-
Means for providing enhanced QoS for services that require QoS or policies beyond what the default IP access bearer provides; 

-
An SAE/LTE QoS profile that is simple compared to the current UMTS QoS profile (i.e. UMTS bearer service attributes). Possible simplification through QoS control based on service classes shall be studied. 

At the same time complex mapping mechanisms between SAE/LTE QoS profile and the UMTS QoS profile are to be avoided. Multiple mappings between UMTS and SAE/LTE QoS profiles should not result in QoS changes. 

-
Signalling of QoS profiles and signalling for Resource Establishment or Resource Reservation, including the direction of such signalling procedures (i.e. Network initiated / UE initiated); 

It should also be studied whether/how the current UMTS signalling model can be simplified by deriving IP bearer level and RAN level QoS and policy configuration from QoS-related signalling that is performed on application-level (e.g. IMS). This includes study of the use of per-packet QoS-related information (e.g. DSCP markings).

7.12.2 
Solution for Resource Establishment and QoS Signalling

Resource Establishment and QoS Signalling handle the provisioning of QoS/policy information to the network entities that control radio/network resources. Radio/network resources are controlled applying information about the users’ subscription, the UE’s and the radio/network capabilities, the availability of radio/network resources, certain operator policies, and what services are being used. 

It is assumed that resources can always be granted even though the requested QoS may not, i.e. the QoS can be downgraded by the network/radio. It is FFS to which extent a negotiation/re-negotiation of requested network resources shall be possible.

Resource Establishment and QoS Signalling assume a preceding signalling of QoS requirements. This could be either by application signalling (e.g. IMS) or by IP bearer  signalling. It is FFS if this will lead to the establishment of additional IP bearers (comparable to UMTS PS bearers).The application signalling takes place on the already established resources of the default IP access bearer. An application function performs the negotiation with the UE on media components and their characteristics and provides the relevant information to the PCRF. In case of IP bearer signalling, it is FFS whether the UE or the network is responsible for requesting the appropriate QoS parameters.

The Resource Establishment is triggered by a resource request from the PCRF which translates the media information into the necessary Policy/QoS information or by IP bearer signalling which contains the Policy/QoS information. In the latter case it is assumed that the network performs a QoS authorization beforehand which adds the Policy information to the bearer signalling. It is FFS whether triggering of the Resource Establishment by the PCRF should be also supported for non-IMS services.

The Resource Establishment function contains both, the functions that are needed to setup network and radio resources and the respective signalling towards the UE to bind the radio resources to the application layer and provide it with the authorised QoS. 

The MME/UPE checks whether the granted resources correspond to the limits defined in the subscription profile of the user and initiates a resource assignment towards the radio part of the network. 

The responsible LTE-RAN function checks the availability of resources and sets up the required resources and finally informs the UE on the radio resources configuration for the service and which resources are linked to which IP or session flows. 

Note that allocation of LTE-RAN functions to logical entities is FFS in RAN WGs.
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Figure 7.12-1: Information flow for Resource Establishment in the Radio Network

1)
The UE has a signalling relation established with the network which performs on the default IP access bearer.

2)
The MME/UPE is triggered by a resource request which contains Policy/QoS Information corresponding to the requested service.

3)
The MME/UPE checks the UE’s subscription, performs admission control according to the received QoS information and available resources and applies the received policy information.

Note:
The location of the policy enforcement point is FFS, it might be located in the (inter-access-) mobility anchor).

4)
MME/UPE initiates the Resource Establishment towards the responsible LTE-RAN functions.

5)
The responsible LTE-RAN functions perform admission control. Translation of the received QoS information into radio QoS information is expected to be necessary. The allocation of radio resources and the appropriate configuration of the scheduler are performed according to the translated QoS information.

6)
The UE is provided with information about the radio configuration necessary for the service and related information to link radio resources with IP or session flows.

7) The MME/UPE is informed about the successful outcome of the resource establishment.

8) The MME/UPE reports the outcome of the resource establishment together with the negotiated QoS.

6 Qualtity of service architecture in UMTS (Annex)

The UMTS Quality of Service (QoS) architecture as described in [3] is shown in the following figure. The figure shows that, in the radio access network, the UMTS bearer service is provided by a Radio Access Bearer, which maps to a radio bearer and an Iu bearer.
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Figure 1: UMTS QoS Architecture

[3] Also indicates that ,in UMTS, the service specific QoS requirement are specified at the level of a RAB by means of a set of attributes: 

· Traffic class (conver, stream, intera, backgr)

· Maximum bitrate (MBR)

· Guaranteed bitrate (GBR)

· Delivery order (y/n)

· Maximum SDU size

· SDU format information (list of exact SDU sizes)

· SDU error ratio

· Residual error ratio

· Delivery of erroneous SDUs

· Transfer delay

· Traffic handling priority

· Allocation retention priority
































































� EMBED Word.Picture.8  ���





� EMBED Word.Picture.8  ���








�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  





CR page 11

[image: image5.emf] 

HARQ  

ARQ   ARQ  

PDCP  

ARQ   UM  

Urgent AS  signalling  

User data to  UPE_1   User data to  UPE_2  

(De - )cipher   (De - )cipher  

Non -  urgent  AS signalling  

NAS signalling  

PDCP  

(De - )cipher  

Split/ combine (RRC)  

ARQ  

Multiplexi ng  

[image: image6.emf] 

HARQ - configuration  

Radio bearer  configuration  

ARQ -  configuration  

HARQ  

ARQ   ARQ  

PDCP  

ARQ  

Radio bearer  

‘Logical channel  

ARQ -  flow  

HARQ - flow  

(De - )cipher   (De - )cipher   (De - )cipher  

Logical channel m ultiplexing  

‘Transport channel  

_1195380866.doc

[image: image1]

2. Request Resources (Policy/QoS Info)











MME/UPE







LTE-RAN functions







UE











6. Communicate granted Radio Resource to UE (linking info, radio resource info, QoS info)







7. Assignment Ack



















4. Radio Resource Assignment (QoS Info)







1. Service negotiation on existing signalling relation + default IP bearer service established







3. Subscription Check, Admission Control, QoS Control, ...















8. Report Resources (QoS Info)







5. Admission Control for  radio resources, UE/network capabilities, Configure Scheduler etc.












_1197958977.doc


‘Logical channel







PDCP







ARQ







Radio bearer











Radio bearer configuration







‘Transport channel







HARQ-flow







ARQ- flow











ARQ







ARQ







(De-)cipher







HARQ







ARQ- configuration







(De-)cipher







(De-)cipher







Logical channel multiplexing







HARQ-configuration












_1197959211.doc


(De-)cipher







PDCP







ARQ







User data to UPE_2







HARQ







Split/ combine (RRC)







User data to UPE_1







NAS signalling







(De-)cipher











ARQ







ARQ







(De-)cipher











Urgent AS signalling







UM











Non- urgent AS signalling







PDCP























Multiplexing















ARQ
















_1044191997.doc


PHY







   MAC







U-plane information







C-plane signalling







Logical Channels







Transport Channels







RLC







RLC







RLC







L2/BMC







RLC







RLC







L3







RLC







L2/MAC







L1







GC







Nt







DC







L2/RLC







RLC







RLC







control







Duplication avoidance







control







control















Radio Bearers











RRC







UuS boundary







control







BMC







L2/PDCP







PDCP







PDCP







GC







control







Nt







DC












