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1. Introduction 

Need for flexible transmission of system information had been recognised [1]. During the RAN2#54 meeting different possibilities of realising flexible rate transmission were discussed [2]. As a result of the discussion, system information can be transmitted over two different Transport Channels: “new” Broadcast Transport Channel (N-BCH) having different attributes than already existing channel and already defined Downlink Shared Transport Channel (DL-SCH). N-BCH should be capable of dynamically sharing resources with DL-SCH, and have variable transport format attribute to support flexible transmission of system information.  

Firstly attributes for BCH and DL-SCH as agreed in the TR 25.813 are reviewed. A list of functions necessary for these channels from L2 perspective are evaluated. It is concluded that DL-SCH is preferred for flexible transmission of system information. 
2.   L2 Functions  

Current attributes for BCH and DL-SCH in LTE 

Following characteristics have been agreed for BCH and DL-SCH according to TR 25.813.

· Broadcast Channel (BCH) 

-    Fixed, pre-defined transport format;

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

· Downlink Shared Channel (DL-SCH) 

-    Support for HARQ 

-
Support for dynamic link adaptation by varying the modulation, coding and transmit power;

-
Possibility to be broadcast in the entire cell;

-
Possibility to use beamforming;

-
Support for both dynamic and semi-static resource allocation;

-
Support for UE discontinuous reception (DRX) to enable UE power saving;

-
Support for MBMS transmission (FFS).

L2 functions

Following functions are of interest for our consideration. 

NOTE: Possible L2 architecture with realisation of flexible BCH transmission by means of DL-SCH is given in Annex 2. Additional explanation for some of the functions that are incorporated in L2 architecture are inserted in Annex 2.  

· Transport format Selection.  This function selects a transport format for each of the transport channels from the allowable transport format set. According to TR 25.813 and TS 25.944, transport formats for LTE BCH and legacy BCH respectively are fixed. LTE DL-SCH would have to support transport formats from a configured transport format set in order to support dynamic link adaptation by varying the modulation, coding and transmit power as required by TR 25.813. Variable transport rate formats should be provided as well  for any channel supporting flexible rate transmission of system information. 

· Conclusion: Flexible rate transmission requires support of a set of transport formats for target transport channel. It is not possible to transmit system information with flexible scheduling over a transport channel with fixed transport format.  
· Segmentation of RRC PDUs.  For the legacy system, segmentation/concatenation is performed by RRC. However, for LTE it is desirable that User Plane packet size is optimised according to buffer status and available physical layer resources  [5].  To optimise packet sizes and reduce complexity of Layer 3, it is assumed that the Layer 2 segmentation is applicable for system information blocks. In legacy system, segmentation of system information blocks is carried out in Layer 3 (RRC) and RLC TM mode is used for transmission of system information. In [6] it is proposed to support only RLC UM mode for transmission of secondary system information.   Different sizes of transport blocks will be required to support this, thus making fixed transport format of the transport channel transmitting system information impossible.  

· Conclusion:  To support segmentation and concatenation of Control Plane in Layer2, a variable transport format for the transport channel used for flexible transmission of system information is required. 
· Support of HARQ.  HARQ is not required for transmission of system information. DL-SCH supports HARQ but it can be also broadcast throughout entire cell. It is assumed that in broadcast mode DL-SCH does not operate with HARQ and that sufficient power budget can be used to meet broadcast transmission. 

· Conclusion: Flexible rate transmission of system information can be realised with transport channel not using HARQ (e.g. DL-SCH in broadcast mode). 

· Scheduling. Given the size of repetition cycle of a system information block, the scheduling for system information can be thought of as persistent scheduling [7]. Therefore, in case a realisation of flexible system information transmission with DL-SCH is used, scheduling information can be transmitted in a MIB assuming that a MIB contains information on exact position of Resource Block. Alternatively, L1/2 control channel can be used to support scheduling in the frequency domain 
· Conclusion: For DL-SCH-based realisation of flexible information transmission, MIB only or MIB in combination with L1/2 control channel can be used to convey scheduling information. Options are FFS.  
3. Conclusion 

Some of the L2 functionalities that we consider are important for flexible transmission of system information have been analysed. To support transport format selection and segmentation, it is required to specify variable transport format. Hence N-BCH Transport Channel should be realised with variable transport format thus being different from BCH Transport Channel. All important functions are already available for DL-SCH Transport Channel. In addition, when utilising MIB only for transmission of system information, L1/2 control channel does not have to be used. Introduction of a new Transport Channel, N-BCH, would increase system/specification complexity and number of test cases without real benefit.  We propose to realise flexible BCCH transmission scheme through mapping system information upon DL-SCH. 
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Annex 1:  Text proposal to RAN2 TS
---Start of the text proposal---

6.1.3
Mapping between logical channels and transport channels

The figure below depicts the mapping between logical and transport channels (in grey the items for FFS):



Figure 6.1.3: Mapping between logical channels and transport channels

6.1.3.1
Mapping in Uplink

In Uplink, the following connections between logical channels and transport channels exist:

-
CCCH can be mapped to RACH: FFS if access procedure is not contained within L1;

-
CCCH can be mapped to Uplink SCH: FFS if just a transient (random) ID is assigned for the resource request, the actual e.g. RRC Connection Request message has still to contain a UE identifier and therefore such message is considered to be a CCCH message, even if it’s transported on the UL-SCH, since the UE is not in RRC_CONNECTED state at this stage;

-
DCCH can be mapped to UL- SCH;

-
DTCH can be mapped to UL-SCH.

6.1.3.2
Mapping in Downlink

In Downlink, the following connections between logical channels and transport channels exist:

-
BCCH can be mapped to BCH;

-
BCCH can be mapped to DL-SCH;

-
PCCH can be mapped to PCH;

-
CCCH can be mapped to DL-SCH: FFS if CCCH exists;

-
DCCH can be mapped to DL-SCH;

-
DTCH can be mapped to DL-SCH;

-
MTCH can be mapped to DL-SCH: FFS;
-
MTCH can be mapped to MCH;

-
MCCH can be mapped to DL-SCH: FFS;

-
MCCH can be mapped to MCH: FFS.
---End of the text proposal---
Annex 2:  Possible L2 Architecture 
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· Mapping between logical and transport channels.  This function essentially controls mapping between a logical channel and one or more transport channels.  Some companies have proposed that two logical channels should be used, one for each mode of system information transmission (fixed and flexible) since layer 2 may be able to differently handle system information blocks assigned to fixed and flexible mode of transmission by e.g. segmentation [3].  In this paper, segmentation is considered to be a Layer 2 function and it can be applied to all system information blocks thus omitting the necessity of this function in RRC.  Apart from introducing additional complexity in radio interface protocol definition (e.g. separate configuration of SAE Bearer), introducing two logical channels would constitute an obstacle to a more flexible mapping of system information blocks. As mapping of system information can be done in accordance with several criteria [4], we consider flexibility of mapping important and propose to have only one logical channel for carrying system information. 

· Conclusion: BCCH can be mapped on additional transport channel apart from BCH. Separation of BCCH into two logical channels may result in reduced flexibility of system information mapping for flexible mode of transmission and more complexity in mapping description.  
· Dynamic transport channel type switching. This function determines transport channel type upon which a logical channel should be mapped.  Given that a one-to-many relation for mapping between BCCH and transport channels is foreseen [1], this function has to be applied to support flexible information mapping. For less dynamic mapping of system information, the relation between BCCH and another transport channel might be configured through other functions, e.g. O&M. If fixed mapping of system information to BCH or DL-SCH were specified, this function would not be needed. For more flexibility in mapping system information blocks, this function is needed. 

· Conclusion:  Flexible rate transmission requires support of dynamic transport channel type switching. For less dynamic mapping of system information, mapping information may be a part of transport channel attributes.  

· Scheduling. Scheduling function manages resources assigned to a Transport Channel on a dynamic basis. In case a new Transport Channel, N-BCH, dynamically shares resources with DL-SCH, it will have priority in resource allocation.
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