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1.
Introduction

Enhanced Broadcast of System Information is a Rel 12 Work Item led by RAN2 [1]. The justification of the WI is that during the different releases, the amount of information carried in system information has increased considerably. As a result of new HSPA functionality during the past RAN releases the available BCH capacity is arriving to its limits.

Currently the one way to fit new system information on the broadcast channel is to schedule the transmission of existing information less often. This results in longer times for the UE to acquire the necessary SIBs, which could increase the call setup time and up-switch times between different states in Connected Mode. It will also increase outage times at inter-RAT and Inter-frequency cell reselection. Considering that UEs will spend more time in URA_PCH, CELL_PCH and CELL_FACH states in the future, it is extremely important to not degrade the current performance of these states.
The objective of this Work Item in brief is on the one hand, to address the increase of system information without negatively affecting the end-user performance, on the other hand, to offload the current BCH. Evaluated solutions should take into account the following design criteria:
· Overhead needs to be reduced/limited. 

· Reutilization of current mechanisms should be considered,

· Physical channels which can be considered are P-CCPCH, S-CCPCH or HS-PDSCH

· Solutions should co-exist with current BCH i.e. current BCH should still be used by legacy UEs and carry Release 12 and onwards signalling.
This paper is to analyze the work Item impact on RAN3 and discuss the solutions.
2.
Discussion
2.1 System Information Broadcasting
System Information Broadcast is a legacy function since R99, as shown in below. The NBAP message System Information Update Request carries the MIB/SB/SIB Information (System information to be broadcasted) and the optional BCCH modification time.
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2.2 The RAN1 agreement and progress
In the past meetings, RAN1 has made progress on this Work Item, [2]. RAN1 has discussed the physical channel solution for a potential second broadcast channel and come to the following conclusions:
· The physical channel carrying BCH2 is S-CCPCH; 

· The spreading factor is 256;

· The TTI length will be either 10msec or 20msec. (working assumption) 
Some physical layer details such as channelization code, and TB size(s) and potential configurability will be discussed further in RAN1 meeting.
When the new BCH is mapped to SCCPCH, the BCCH can be mapped to the transport and physical channels as shown in below. BCCH mapped on the new BCH which is mapped on SCCPCH would be new addition from this Work Item.
 
[image: image2]
[image: image1.wmf]3

. 

BCCH:

 System Information

1

. 

System Information Update Request

UE

Node B

RNC

CN

NBAP

NBAP

RRC

RRC

4

. 

BCCH:

 System Information

RRC

RRC

5

. 

BCCH:

 System Information

RRC

RRC

2

. 

System Information Update Response

NBAP

NBAP


2.3 The RAN2 agreement and progress
In the past meetings, RAN2 has discussed the high level design principles and detailed solutions for a second broadcast channel and furthermore potential enhancements for the existing broadcast channel. RAN2 agreed to continue to study the introduction of BCH2, and also potential enhancements on the BCH. Some high level design agreements were made:
· We will study the introduction of a second broadcast channel in REL-12 to enable an option to offload the legacy broadcast channel.

· Agree that we will also study enhancements based on reusing the current BCH channel as one option to improve BCH capacity. The enhancements can also be applicable to BCH2.

· BCH2 will contain new SIB introduced for Rel-12 features. 
· The system information on BCH2 is applicable at least in idle mode and in the connected mode in states CELL_FACH, CELL_PCH, URA_PCH.  Whether the system information on BCH2 is applicable in CELL_DCH state will depend and be evaluated on an individual feature basis.

· When BCH is used the acquisition latency and the UE power consumption to read the complete system information from both BCH and BCH2 should be minimized.
Further detail for BCH2 and BCH enhancement will be discussed in RAN2.
2.4 The RAN3 impact analysis
While the legacy BCH is mapped on the P-CCPCH and the new BCH would be mapped to S-CCPCH, from the RNC and Node B aspect, we should try to follow the legacy System Information Update Procedure for the new BCH. 
Proposal 1: Follow the existing System Information Update procedure to implement the impact from Enhanced Broadcast of System Information Work Item.
Despite the further details to be finalized in RAN1 and RAN2, we can foresee that the current SYSTEM INFORMATION UPDATE REQUEST maybe extended for some new SIBs. At the same time due to the limitation of the current BCH, the new SIBs would be sent over the new BCH mapped on SCCPCH. RNC should have the flexibility to either extend the existing BCH, or to decide to use the new BCH. There are two alternatives, one is to extend the existing SYSTEM INFORMATION UPDATE REQUEST, and make clear that which SIBs are to be extended to BCH mapped on PCCPCH, and which are to be added to BCH mapped on SCCPCH. Another way, which is perhaps more clean implementation, would be to introduce a new SYSTEM INFORMATION UPDATE REQUEST2 for the new BCH mapped on SCCPCH.
Proposal 2: We propose to introduce a new NBAP SYSTEM INFORMATION UPDATE REQUEST2 for the new BCH.
When the new BCH is mapped to SCCPCH, it has to be added to NBAP in the Common Transport Channel Setup procedure, Common Transport Channel Reconfiguration procedure regarding SCCPCH. We can use the same way as how FACH is mapped to SCCPCH in legacy.
Proposal 3: We propose to follow the legacy way to map the new BCH into SCCPCH in COMMON TRANSPORT CHANNEL SETUP and COMMON TRANSPORT CHANNEL RECONFIGURATION procedure.
The supporting of the new BCH would be optional. Only when Node B indicates its support, RNC will configure and use the new BCH. In Audit and Resource Status Indication procedure, such an indication can be introduced.
Proposal 4: We propose to add the new BCH support indication in AUDIT and RESOURCE STATUS INDICATION procedure.
3.
Proposals
Proposal 1: Reuse the existing System Information Update procedure to implement the impact from Enhanced Broadcast of System Information Work Item.
Proposal 2: We propose to introduce a new NBAP SYSTEM INFORMATION UPDATE REQUEST2 for the new BCH.

Proposal 3: We propose to follow the legacy way to map the new BCH into SCCPCH in COMMON TRANSPORT CHANNEL SETUP and COMMON TRANSPORT CHANNEL RECONFIGURATION procedure.

Proposal 4: We propose to add the new BCH support indication in AUDIT and RESOURCE STATUS INDICATION procedure.
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2. System Information Update Response



















RRC







RRC







NBAP















5. BCCH: System Information







RRC
















