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1. Introduction 

In this paper, we discuss the transmission method of BCCH. At first, we revisit the structure of BCCH in UTRA. Secondly, we propose that the structure of BCCH in E-UTRA is also based on the combination of MIB and SIB similarly to UTRA. We also identify the shortcomings of fixed rate transmission of BCCH in E-UTRA. Based on these shortcomings, we finally propose the flexible rate transmission of BCCH.  

2.  Structure of BCCH

Structure of BCCH in UTRA 

BCCH in UTRA is organised in a tree-like structure in [2]. A Master Information Block (MIB) gives scheduling information on SIBs. Scheduling cycle of MIB is static. Examples for some classifications of SIBs are further provided.
According to repetition rate, SIBs can be classified in following three categories. 

· SIBs with low repetition rate (SIB1, SIB2, SIB3, SIB4, SIB13, SIB15 and SIB18) 

· SIBs with medium repetition rate (SIB5, SIB6, SIB11, SIB12, SIB14 and SIB16) and  

· SIBs with high repetition rate (SIB7 and SIB17). 

Alternatively, SIBs can be classified according to their relation to basic connectivity, i.e. cell selection procedure. SIB3, SIB5 and SIB7 are related to basic connectivity in this sense.
Finally, SIBs can be classified according to whether they are supported by all UE or not.  For example, SIB15 and SIB16 are related to supporting positioning / preconfiguration, which are not supported by all UEs.
In UTRA, BCCH logical channel is transmitted over BCH transport channel with fixed continuous rate of 30 kbps over statically configured P-CCPCH Physical Channel except the transmission of SIB 10 over FACH on S-CCPCH. 

Structure of BCCH in E-UTRA
We propose that the structure of BCCH in E-UTRA is also based on the combination between MIB and SIB. Although exact mapping of which contents is mapped to which SIBs would be for further discussion, we also propose the contents of BCCHs grouped based on variability, basic connectivity, optionality of feature or not also like current SIB structure.  
3. Issues for fixed continuous rate transmission of BCCH 

We see following two issues for fixed rate transmission of BCCH.
Allocation of radio resources to BCCH for different spectrum allocations

Stand-alone operation of E-UTRA should be possible in each of the scalable spectrum allocations [1].  Although one possible solution for scalable spectrum allocation is that BCCH is transmitted with a rate depending on the size of spectrum allocation, it is very difficult to realize it. For example, 30 kbps BCCH on 10 MHz spectrum allocation would be scaled down to 3.75 kbps in 1.25 MHz spectrum allocation. This would be too small rate for minimum BCCH information. To increase minimum SIB repetition cycle would be one possible solution but in such case, acquisition times of SIBs with high repetition rate are affected. For example, in UTRA, increase of acquisition time of SIB7 leads to the increase of call setup latency. Similar would be valid for E-UTRA.
Different size of BCCH depending on deployment and optionality of SIBs  

The size of BCCH is also different among PLMNs or even cells. For example, the necessity of other cell/RAT info depends upon operator’s choice or geographical location of a cell. It is also not always necessary to transmit SIBs for an optional feature (e.g. positioning).

We also see following two issues for continuous slow rate transmission of BCCH. 

Increased battery power consumption of UE 
Slow continuous rate transmission requires UE wakes up relatively long time to obtain BCCH contents. This is especially critical in LTE_Idle states. Therefore, non-continuous bursty like transmission of BCCH is useful for UE battery power saving.   This in turn will allow different network vendors or operators to define BCCH transmission patterns which may be more efficient for UE power consumption.
Reception of neighbour cell's BCCH contents in short measurement gap
Although it need to be discussed whether UE is required to receive neighbour cell's BCCH contents in LTE_Active states, if it is required, slow continuous rate transmission of BCCH makes difficult to obtain neighbour cell's BCCH contents in short measurement gap period. Non-continuous bursty like transmission of BCCH is useful.
4.  Flexible rate transmission of BCCH

To alleviate shortcomings of fixed rate BCCH, we propose flexible rate BCCH transmission. BCCH is transmitted over the combination between fixed rate part and additional variable rate part. Fixed rate part is transmitted with a static attribute. Therefore, a UE can know configuration of the fixed part of BCCH transmission without scheduled information. Note this does not mandate fixed rate parts are continuously transmitted in time/frequency resource. On the other hand, additional variable rate part could be realized by the scheduling through MIB in fixed rate part of BCCH. The other possible realization is to map variable rate part of BCCH on DL-SCH. Probably in this case, slower type scheduling i.e. persistent scheduling discussed in RAN1 [3], could be used. Figure 1 shows example illustration of flexible rate transmission of BCCH. Please note that the scheduling of variable rate part is signalled before the variable rate part in order not to buffer all the received frequency at UE.
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Figure 1. Example illustration of flexible rate transmission

5. Conclusion 

In this paper, we discussed the transmission of BCCH. We propose that the structure of E-UTRA is also based upon the combination of MIB and SIB similarly to UTRA. We also propose flexible rate transmission of BCCH, which is the combination between fixed rate part of BCCH and variable rate part of BCCH. Transport channel which should be mapped variable rate part of BCCH upon should be further discussed in RAN2. 
It is also proposed that 25.813 is updated according to the text proposal in annex A or B.
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Annex A:  Text proposal Pattern1
5.2.2
Transport channels
Downlink transport channel types are:

1.
Broadcast Channel (BCH) characterised by:

-
variable bit rate;

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

Annex B:  Text proposal Pattern2
5.3.1.2
Mapping between logical channels and transport channels

The figure below depicts the mapping between logical and transport channels (in grey the items for FFS):
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Figure 5.3.1.2: Mapping between logical channels and transport channels

5.3.1.2.1
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. Also the UE is not in connected mode so far);

-
DCCH can be mapped to Uplink SCH;

-
DTCH can be mapped to Uplink SCH.

5.3.1.2.2
Mapping in Downlink

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

-
BCCH can be mapped to BCH and Downlink SCH;

-
PCCH can be mapped to PCH;

-
CCCH can be mapped to Downlink SCH (FFS if CCCH exists);

-
DCCH can be mapped to Downlink SCH;

-
DTCH can be mapped to Downlink SCH;

-
MTCH can be mapped to Downlink SCH; (FFS if a separate MCH does not exist)
-
MTCH can be mapped to MCH; (FFS if a separate MCH exists)

-
MCCH can be mapped to Downlink SCH; (FFS if a separate MCCH exist)

-
MCCH can be mapped to MCH. (FFS if a separate MCCH and MCH exist)
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