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1 Introduction

On the last RAN2 meeting, proposals for transport of upper layer messages were discussed. 

This contribution compares a number of options regarding the usage of separate radio bearers for NAS messages.

If a conclusion is made, proper change requests on RRC can be created.

2 Discussion

2.1 Need for QoS differentiation

In [1], it was proposed to handle the bearer for NAS signalling in a similar way as a radio access bearer. The main benefit would be that it in an easy way allows QoS differentiation:

· Differentiation between different types of NAS signalling: Some NAS signalling, e.g. SMS can be handled with lower priority than other NAS signalling e.g. MM.

· Differentiation between RRC and NAS: NAS signalling can be handled with lower priority than RRC signalling. This means that e.g. NAS messages in the RLC buffer will not delay any RRC messages (e.g. ACTIVE SET UPDATE).

High priority in this context means that low delay is accomplished, but also that a guaranteed service provided (no message loss).  The exact parameters for differentiation need however further study.

2.2 Signalling radio bearers

Mapping the signalling onto different RLC entities (radio bearers) can accomplish this QoS differentiation. Today we already need two radio bearers for signalling (unacknowledged and acknowledged) mapped on a DCCH each. 

To accomplish differentiation between different types of NAS signalling we need to add one radio bearer. To accomplish differentiation between RRC and NAS signalling as well, we need to add yet another radio bearer, which results in four radio bearers according to the figure below (the numbering of them is just meant to be an example, used to illustrate the concepts):
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Figure 1. Signalling radio bearers on DCCH

2.3 Analysis of impacts

Several aspects needs to be discussed:

· Whether it is enough to differentiate between different types of NAS signalling (which results in three radio bearers) or whether differentiation between RRC and NAS is needed as well (which results in four radio bearers). The best would be to allow the latter, if the cost for it is acceptable.

· It is not proposed to have separate radio bearers for each CN protocol entity or CN node. The reason is to keep the number of radio bearers to a minimum.

· The cost of additional radio bearers is the RRC signalling used to configure it (can be minimised if we don’t allow too much flexibility), the memory space occupied by the RLC entity and the overhead of additional logical channels (extra transport channels and or MAC header).

· MAC handles the prioritisation of different logical channels, based on configuration from RRC. RRC has to signal the configuration of DCCH priorities (e.g. using the IE “RB mapping info”). Since the RRC procedures would depend on any relative priorities, the best is to specify the relative priorities as being fixed in the RRC specification and don’t leave that up to UTRAN. This will also minimise the signalling overhead.

· The simplest and fastest would be to establish all these radio bearers upon RRC connection establishment. 

· The handling of the radio bearers used by NAS signalling during RRC procedures for reconfiguration and handover needs to be specified, e.g. whether suspension shall be done or not. A suspend/resume mechanism controlled by RRC signalling is probably the simplest to specify, since RLC anyway needs to have a message buffer.

· In the NAS-AS interface, and over Iu, there should be means by NAS to indicate the QoS (e.g. type 1, type 2), e.g. for each message to be transmitted. Whether this mechanism is feasible to implement on Iu has to be confirmed by WG3. Note that in GSM this corresponds to the SAPI 0 / SAPI 3 indicator (SAPI 3 has lower priority and is used by SMS).

· Regarding the mapping of NAS messages onto these radio bearers there are three alternatives, illustrated in the figures 2-4 below:

1. All NAS messages are first forwarded down to the RRC layer (“DC-SAP”). RRC provides the integrity protection function (and encapsulation into the DIRECT TRANSFER message). The routing can be a separate routing function entity or a part of RRC itself. RRC handles the mapping on the different radio bearers for the NAS messages, based on QoS information from NAS (e.g. for each message).

2. The NAS messages are, by the routing function, mapped directly on RLC on either RB 3 or RB 4 based on QoS information from NAS (e.g. for each message). If integrity protection has to be supported by UTRAN for the NAS signalling it has to be implemented on RLC or on another layer above RLC.

3. The NAS messages are, by the routing function, mapped on either RRC or RLC (RB 4) based on QoS information from NAS (e.g. for each message). The messages mapped through RRC are provided integrity protection by RRC and sent on RB 3.

The proposal is to use alternative 1 if the message routing information is seen as part of RRC. If the message routing information is seen as part of a routing function separate from (above) RRC, the proposal is to use alternative 3. 
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Figure 2. Alternative 1: All NAS signalling mapped on RRC. 
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Figure 3. Alternative 2: All NAS signalling mapped directly on RLC
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Figure 4. Alternative 3: The routing function maps NAS signalling on RRC or directly on RLC

3 Conclusion

In chapter 2, a number of alternatives for how to use radio bearers for signalling (“signalling radio bearers”) have been presented. The proposal is:

· To accomplish QoS differentiation on signalling the proposal is to have two priority levels on NAS messages. WG3 needs to confirm on the feasibility over the Iu interface (LS needs to be sent if we conclude on this).

· At the RRC connection establishment, four “signalling radio bearers” are configured, with a fixed relative priority. The handling (e.g. suspension) of these signalling radio bearers during reconfiguration and handover procedures needs to be specified.

· How the NAS messages are mapped on these signalling radio bearers depends on where the message routing takes place but the proposal is that at least the high priority NAS messages passes the RRC layer where support for integrity protection and message routing can be provided.
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