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1. Introduction

At RAN2#50 meeting the description of logical and transport channels for LTE was revised in [1], detailing some of the characteristics of the Paging Channel that were previously FFS.

In contributions [2, 3] presented at earlier RAN2 meetings, we provided an analysis of some of the points relating to the Paging Channel in [1] in order to extend the model for the Paging Channel in the E-UTRAN.

In conjunction with [4] (which considers the RACH for LTE), this contribution proposes changes to the Paging Channel for faster initial access of both physical and logical resources for network-initiated calls or service requests.

2. Discussion

In [2] & [3] we proposed modifications to the Paging Channel with the aim to provide faster initial access for both Paging and RACH operation.

To facilitate understanding, we are treating the aspects of this proposal relating more specifically to the Paging and to the RACH in two different contributions: the figure below highlights this separation.












For Paging operation in the case of network-initiated service requests, we propose to modify the Paging Channel to include indicators for assigning Resource Allocation and Radio Bearer Setup Information to individual UEs, so as to provide faster setup of both physical and logical resources.

2.1 Resource Allocation

We propose to extend the functionality of the PCH in order to provide data scheduling and allocation of physical resources for the DL-SCH: we propose that no separate Scheduling Control Channel be needed for monitoring by the UE, and that the PCH be used as a minimal scheduling indicator for data scheduled on the DL-SCH.

This aims to give the network the flexibility to assign the physical resources for the service that a UE may be paged to receive, through a range of configurable settings included in the Paging Information, dependent for instance on the type of connection, application-specific Quality of Service parameters suitable for the specific service that the UE is to receive, or radio channel conditions.

As a result of receiving this indicator, a UE will immediately be aware of which physical resources it will have to listen to.

This resource allocation will be performed at higher layers: the mapping of the resource allocation from higher layers to physical resources should contain an indication of the type of resources that has been allocated to a UE (distributed or localised) and the Resource Blocks that have been assigned for subsequent reception of the service that it is being paged for.

The precise format of the resource indicator and the content of the information transmitted is to be jointly decided between RAN1 and RAN2.

We propose that the information on the physical resources that UEs need to receive in order to listen to the PCH, be transmitted as system information in a similar way as the information on a single or several PCHs is broadcast on SIB5 in the current UTRAN.

In accordance with the requirements in [1], a UE may listen to the PCH in either continuous or DRX mode depending on its state for power-saving purposes, in the following way:

· In LTE RRC Active mode, a UE may monitor the PCH in continuous mode or in DRX mode (in LTE-MAC level)

· In LTE Idle mode, a UE may monitor the PCH in DRX mode

2.2 Radio Bearer Setup Information

We propose to further modify the Paging Channel by introducing another procedure in parallel to the resource allocation, in order to provide faster setup of logical resources (Radio Bearer).

As the amount of information that may be sent over the PCH is limited, we propose to send the Radio Bearer setup information in either a 1-step or 2-step process.

1-step
The Radio Bearer setup information may be indicated by using default and stored configurations, which have already been proposed in [6]: the network would signal which configuration a UE is to use, together with the physical resource allocation, as part of the Paging Information, hence allowing faster set-up of Radio Bearers and reducing delays for first packet transmissions.

In this proposal:

· Stored configurations are indicated with a SCI (Stored Configuration Identity) identifying each configuration

· The network has the knowledge of which configuration(s) a UE may be storing, through initial setup via the system information broadcast or through explicit signalling exchange of Radio Bearer setup configurations

· When a UE is being paged for a particular service, the PCH will carry an indication of which SCI this particular UE should use in order to set-up the Radio Bearer for reception of the service

· If the network is aware that a UE has not stored any configuration, it may revert to using a default configuration.  

It must be noted that the Radio Bearer Setup Information is reduced to an indication via the SCI so as to minimise the amount of data sent over the PCH.

2-step

In this second proposal, the PCH will only send the physical resource allocation for the DL-SCH, and the Radio Bearer setup information will be sent in full on the resources that have been allocated to the UE: the Radio Bearer setup procedure will be performed by signalling exchange between the network and the UE using the resources allocated.

3. Proposal

We have made some proposals for the Paging Channel in the E-UTRAN, with the aim to provide flexible configurations and faster initial cell access for individual UEs.

They can be summarized in these 2 cases:

· 1-step: 

· Radio Bearer setup information is included in the PCH in the form of an indication of the stored configuration to be used, together with a resource allocation for individual UEs on the DL-SCH

· 2-steps:

· PCH only carries DL-SCH resource allocation messages for individual UEs 

· Radio Bearer setup information is sent in full on the DL-SCH

This is presented together with [4], creating a model for Paging and RACH operation, where the symmetrical use of default and stored configurations and the exchange of dynamic RACH system information will result in simpler resource allocation and faster initial cell access both for network-initiated and for UE-initiated access requests.

4. Conclusion

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

We propose to include these features under the description of the PCH in TR25.813 [1], according to the appended text proposal. Note that this text proposal overlaps with the text proposal provided in [4] in relation to the RACH.
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6. 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;

-
possibility of CQI reporting;

-
different levels of UE activity so as to achieve UE power saving.

NOTE:
the possibility to use slow power control depends on the physical layer.
3.
Paging Channel (PCH) characterised by:
-
support of UE power saving (DRX cycle is indicated by the network to the UE);

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

-
mapped to physical resources which can be used dynamically also for traffic/other control channels;
· the PCH carries Evolved Paging Indicators that may contain:

· a service-scheduling indicator for physical resource allocation of data transmitted on the DL-SCH that the UE is being paged for;
· an indication for the default/stored configuration to be used for initial access to the network.
4.
Notification Channel (NCH) FFS characterised by:
-
support of UE power saving;

-
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.
-- End of Text Proposal --
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