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1. Introduction

At RAN2#48bis meeting a preliminary description of logical and transport channels for LTE was agreed in [1], which include a proposal to merge the Paging Channel together with a new Downlink Shared Channel.

This contribution looks at the benefit that could be gained from this proposal for simpler scheduling and faster set-up of Radio Bearers.

2. Proposal

A consequence for the proposal in [1] that Paging information and attributes be carried over a Downlink Shared Channel (DL-SCH) transport channel, is that all the following logical channels would be mapped to the DL-SCH:

· PCCH Paging Control Channel (possibly including Notification)

· DCCH Dedicated Control Channel

· DTCH Dedicated Traffic Channel

· CCCH Common Control Channel

· MCCH Multicast Control Channel 

· MTCH Multicast Traffic Channel

In effect, therefore, the Paging information carried by the PCH, via the PCCH, would be multiplexed onto the same transport channel as the Dedicated, Common or Multicast services that the UE may be paged to receive.

Further, after the discussions at RAN2#48bis, the question of scheduling and data allocation on the DL-SCH is unresolved, as it has not yet been decided whether:

· DL-SCH would carry scheduled or non-scheduled data

· A separate Scheduling Control Channel would be needed for monitoring by the UE, when/if the DL-SCH carries scheduled data 

In keeping with the general LTE requirement for simplification, we therefore propose to replace the current PCH by:

a. A new Paging channel used for both paging and as a minimal scheduling indicator for data transmitted on the DL-SCH.

The purpose of this new Paging channel on the DL-SCH would be:

· For Paging:

· To page UEs in LTE RRC Idle Mode for reception of Dedicated, Common or MBMS services – in effect, replacing the current PICH and MICH functionality

· For Scheduling:

· To indicate the scheduling information for the relevant service to be received - Dedicated, Common or MBMS – as scheduled and transmitted by the network

For the scheduling, the following differentiation needs to be made according to the type of service considered:

· For Common & MBMS – broadcast & multicast type of data: these services are transmitted independently of whether the UE chooses to receive them or whether it is capable of receiving them depending on application parameters or channel conditions

· For Dedicated – unicast type of data: these services require an active connection to be set-up between the UE and the network before the reception of data, which may require different settings to be applied depending on application parameters or channel conditions

In order to cope with this differentiation and enable the network to provide adequate further information for UE configuration, we propose:

b. To extend the range of information transmitted as part of the scheduling information by including: 

· An indication of (a) preferred Radio Bearer configuration(s) to be used by the UE e.g. among a set of pre-defined or default configurations stored in the UE (in a manner similar to the Radio Bearer stored/default/pre-configurations being defined in Work Item “Delay optimisation for procedures applicable to CS and PS connections”)

· An indication of the preferred application-specific Quality of Service parameters suitable for the specific service that the UE is to receive

We therefore define, under proposals a. and b., an Evolved Paging Indicator on the DL-SCH transport channel, performing the following roles:

· A Paging Indicator for UEs in LTE RRC Idle Mode when paged to receive Dedicated, Common or MBMS services

· A Service-Scheduling preamble indicating the scheduling and availability on the DL-SCH of the Dedicated, Common or MBMS services to be received by the UE

· A fast & flexible Radio Bearer & Quality of Service parameters Set-up by indication of network preferred Radio Bearer pre-configurations and Quality of Service parameters

The use of such Evolved Paging Indicators for paging and scheduling of Dedicated, Common & MBMS services would bring the following benefits: 

· Simplify the resource allocation procedure

· Remove the need for the monitoring of a separate Scheduling Control Channel
· Enable power-saving by limiting the monitoring to the Paging part of the DL-SCH in DRX mode

· Provide a faster connection by the use Radio Bearer pre-configurations, yet enable network flexibility through an indication of preferred Radio Bearers and service-specific attributes

· Reduce signalling procedures and latency as a result

3. Conclusion

In this paper we have proposed to extend the functionality of the Paging Channel mapped to the new Downlink shared Channel, by using it as a simple means of scheduling data transmitted on the DL-SCH and of providing faster Radio Bearer configuration.

We propose that this approach be selected as a basis for further work on the transport channel and on scheduling in the general radio interface architecture.

A text proposal is appended to this document. We propose capturing this in the TR25.813.
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5. Text Proposal for TR 25.813

-- Start of Text Proposal --

5.2.2
Transport channels

Downlink transport channel types are:

1.
Broadcast Channel (BCH) characterised by:

-
low fixed bit rate;

-
requirement to be broadcast in the entire coverage area of the cell.

2.
Downlink Shared Channel (DL-SCH) characterised by:
-
possibility to use HARQ;

-
possibility of applying link adaptation by varying the modulation, coding and transmit power;

-
possibility to be broadcast in the entire cell;

-
possibility to use beamforming;

-
dynamic or semi-static resource allocation; (Note: new attribute, FFS on whether there would be two types of DL-SCH)

-
possibility of CQI reporting; (Note: new attribute, FFS on whether there would be two types of DL-SCH)

-
support of UE power saving. (Note: “association with a physical layer signal, the Page Indicator, to support efficient sleep mode procedures” in current 25.302)

NOTE:
the possibility to use slow power control depends on the physical layer.
It is FFS whether a separate Paging Channel would exist or if additional attributes would be added to the SCH. If the DL-SCH includes the attributes of a Paging Channel, the following roles would be performed by the DL-SCH when acting as an Evolved Paging Indicator:

· A Paging Indicator for UEs in  LTE RRC Idle Mode when paged to receive Dedicated, Common or MBMS services

· A Service-Scheduling preamble indicating the scheduling and availability on the DL-SCH of the Dedicated, Common or MBMS services to be received by the UE

· A fast & flexible means to set up Radio Bearer & Quality of Service parameters by indication of network-preferred Radio Bearer pre-configurations and Quality of Service parameters.

If a separate Paging Channel is included, the following characteristics apply:

3.
Paging (and Notification) Channel (P(N)CH) characterised by:
-
support of UE power saving; (note: “association with a physical layer signal, the Page Indicator, to support efficient sleep mode procedures” in current 25.302)

-
requirement to be broadcast in the entire coverage area of the cell.

It is FFS whether a separate Multicast Channel (MCH) would exist or if additional attributes will be added to the SCH.

[ -- cut -- ]

5.3.1.1.1
Control Channels

Control channels are used for transfer of control plane information only. The control channels offered by MAC are:

-
Broadcast Control Channel (BCCH)


A downlink channel for broadcasting system control information.

-
Paging (and Notification) Control Channel (P(N)CCH)


A downlink channel that transfers paging information (and also notifications for MBMS FFS), as well as performing scheduling and fast Radio Bearer Setup. This channel is used when the network does not know the location cell of the UE.

-- End of Text Proposal --


































































































































































































































































































































