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1 Introduction
In RAN#62 meeting, a new Work Item: Enhanced Broadcast of System Information has been approved. The objective of this Work Item is two-fold: on one hand, to address the increasing system information volume without negatively impacting end-user performance, on the other hand, to offload the current BCH load[1]. 
In RAN2#85 meeting, it has been agreed that we will study the introduction of a second broadcast channel in REL-12 to enable an option to offload the legacy broadcast channel. Meanwhile, it was agreed in RAN1#76 meeting that the physical channel carrying BCH2 is S-CCPCH using spreading factor of 256.
In this contribution, we will analyse the BCH2 mechanism in detail and give some proposals.

2 Discussion
2.1 Scheduling mechanism of BCH2

The legacy BCH channel has a fixed throughput, i.e. broadcasts a 246 bits BCH transport block every 20 ms TTI. The SIBs may be segmented and concatenated by RRC layer to meet the requirement. And the network will send the scheduling information for every SIB/segment. As a receiving side, the UE will obtain the segments of every SIB according to the scheduling information.

If BCH2 is to be introduced, current scheduling mechanism can be reused completely. The network will send the scheduling information including SIB Type, Value tag and Scheduling. In the Scheduling, the network will give SEG_COUNT, SIB_REP, SIB_POS and SIB_POS offset info for every segment. 
Proposal1: Current scheduling mechanism should be reused when BCH2 is introduced.

Now all the scheduling information is included in MIB or Scheduling Block 1 or Scheduling Block 2 broadcast through P-CCPCH. With the increase of SIBs, more space will be occupied to include corresponding scheduling information. For example, the scheduling information of non-segmented SIB will occupy at least 16bits, while the scheduling period is 640ms. For SIB with 16 segments, the scheduling information can occupy 75bits, with 1280ms as scheduling period. 

For a BCH transport block, there is at most 226bits to be used for actual scheduling information. In general, the period of Scheduling Block (SB) should be set to be shorter to decrease the acquisition delay. If scheduling information of new SIBs is included in SB sent through P-CCPCH, there may introduce more segments of the SB. This will bring negative impact to UEs and the network capacity. 
For legacy UE, the increased segments of SB may lead to long scheduling period of the other SIBs, which means long acquisition delay. For Rel12 UE, the scheduling information in P-CCPCH may lead to more power consumption to receive SIBs on S-CCPCH. 
Proposal 2: The scheduling information (scheduling block) of new SIBs should be broadcast on the BCH2 mapped on S-CCPCH.
As all the UEs will obtain MIB in BCH1, there is no need to send another MIB to carry scheduling information in BCH2. Only scheduling block is enough to include all the scheduling information for SIB2 broadcasted in BCH2.

Proposal2bis: Scheduling Block is used to include the scheduling information for new SIBs broadcasted on BCH2. 
Suppose the Scheduling Block send in BCH2 is abbreviated as SB3 here. The UE needs to know the location of SB3 according to the scheduling information of SB3. There exist three solutions to get the scheduling information of SB3.
S1: fixed scheduling of SB3. 

In this case, SB3 is broadcasted in fixed location on the BCH2 which is quite the same with MIB in P-CCPCH.

S2: scheduling information of SB3 is broadcast on the BCH2
The scheduling information of SB3 is broadcast in fixed location of BCH2, which has been pre-defined. Compared with S1, the scheduling of SB3 can be changed flexible. 
S3: scheduling information of SB3 is broadcast on the legacy BCH
In this solution, the SB3 will be scheduled like legacy SIBs broadcast on legacy BCH. The UE should get SB3 scheduling information on P-CCPCH firstly. And then to get the content of SB3 in BCH2 mapped on S-CCPCH. 
To ensure short delay, the scheduling information of SB3 can be included in MIB or SB1/2 with shorter scheduling period. Compared with S2, the network has more flexibility in SB3 scheduling and less power consumption. 
Proposal3: it is proposed that the scheduling information of the scheduling block in BCH2 is broadcasted in P-CCPCH.

2.2 Content of BCH2

In RAN2#85 meeting, it has ever been discussed which SIB can be sent in BCH2 and we achieved some agreements:
· BCH2 will contain new SIB introduced for Rel-12 features. It is FFS whether legacy SIBs with new system information can be broadcasted on the BCH2. It is FFS whether legacy SIBs with no new system information can be broadcasted on BCH2.
· If we introduce BCH2, we will continue using the legacy BCH to broadcast new system information (SI) pertaining to new REl-12 features. It if FFS whether we can broadcast the new system information in both legacy and new BCH2 simultaneously. 
· When BCH2 is used the acquisition latency and the UE power consumption to read the complete system information from both BCH and BCH2 should be minimized.
For the purpose of backward compatibility, the network shall broadcast all legacy SIBs on the legacy BCH. No matter new system information is introduced or not. It has been approved that the legacy BCH capacity is not enough in some deployment and longer scheduling period may be used to accommodate more content. 
From UE perspective, the acquisition delay depends on the longest scheduling period of all the SIBs. Even the UE has acquired all the SIBs on the BCH2; the UE cannot perform random access until all the SIBs on the legacy BCH are read and stored correctly. To accelerate SIB acquisition, it is much better that the network can send legacy SIBs on BCH2 with shorter scheduling period than on legacy BCH. In this case, the UE supporting BCH2 can acquire all the system information quicker and achieve better access performance.
The network can also expand the legacy BCH capacity through only broadcasting necessary information. For example, the network may broadcast 16 intra-frequency neighbor cells instead of 32 for legacy UE. When BCH2 is introduced, the network can broadcast all the information in BCH2, still in the name of same SIB, to improve the performance for legacy UEs and UEs of new release and above.
So it is proposed that:

Proposal4: It is proposed RAN2 to discuss if legacy SIBs could be able to be broadcast on the BCH2. 
BCH2 can be used to improve current BCH capacity and minimize some UEs acquisition latency. However, the usage of BCH2 also means more power consumption of the network and even more UE power consumption. When new SIBs are broadcast on the BCH2, the scheduling period could be shorter than broadcast on the legacy BCH, so there are pros and cons for new SIB transmission on either legacy BCH or BCH2 or both, it is pure up to network implementation, so  it is proposed that

Proposal5: It is up to network implementation whether to broadcast new SIBs on both legacy BCH and BCH2 simultaneously. 

3 Conclusion
In this contribution, we analyze scheduling mechanism and how to send the new SIBs and legacy SIBs when BCH2 is introduced. For simplicity and UE performance point of view, it is proposed that:
Proposal1: Current scheduling mechanism should be reused when BCH2 is introduced.

Proposal2: The scheduling information of new SIBs should be broadcast on the BCH2 mapped on S-CCPCH.

Proposal2bis: Scheduling Block is used to include the scheduling information for new SIBs broadcasted on BCH2.

Proposal3: it is proposed that the scheduling information of the scheduling block in BCH2 is broadcasted in P-CCPCH.

Proposal4: It is proposed RAN2 to discuss if legacy SIBs could be able to be broadcast on the BCH2. 

Proposal5: It is up to network implementation whether to broadcast new SIBs on both legacy BCH and BCH2 simultaneously. 
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