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1. Introduction 

Transmission method of BCCH was discussed during the joint RAN1/RAN2 session during the RAN2#52 meeting  [1, 2]. 

In this paper it is assumed that the structure of BCCH in E-UTRA should be based on a combination of MIBs and SIBs similarly to UTRA. Shortcomings of fixed rate transmission of BCCH in E-UTRA are identified and flexible rate transmission of BCCH is proposed to alleviate these shortcomings. Flexible rate transmission is realised through mapping of BCCH on both BCH and DL-SCH. 

Corresponding change in RAN2 TR 25.813 is proposed. 

2. 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 [3].  In order to keep the overhead relative to the bandwidth for user plane traffic constant, one possible solution is that BCCH is transmitted with a rate depending on the size of spectrum allocation. This would mean, for example, 30 kbps BCCH for 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 a 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 problems can be expected for E-UTRA.
Different capacity requirements for BCCH depending on deployment, optional SIBs and extensions 

The capacity requirements of BCCH may be 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 that may be more efficient for UE power consumption.

Reception of neighbour cell's BCCH contents in short measurement gap
Although it needs 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 it difficult to obtain neighbouring cell's BCCH contents in short measurement gap period. Non-continuous bursty transmission of BCCH is useful.

3.  Flexible rate transmission of BCCH

To alleviate shortcomings of fixed continuous rate BCCH transmission, we propose flexible rate BCCH transmission. BCCH is transmitted over the combination between fixed rate part and additional variable rate part [1, 2]. Fixed rate part is transmitted with a static attribute and is realised through mapping a specific part of BCCH on BCH Transport Channel. On the other hand, additional variable rate part could be realized through mapping a specific part of BCCH on DL-SCH Transport Channel. Obviously, SIBs related to basic connectivity should be mapped on BCH

4. Conclusion 

In this paper, transmission of BCCH in E-UTRA has been discussed. Flexible rate transmission of BCCH which can be realised by mapping different parts of BCCH on BCH and DL-SCH is introduced. Text proposal to the TR 25.813 is contained in the Annex A. 
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Annex A:  Text proposal to TR 25.813
---Start of the text proposal---

5.3.1.3
Mapping between logical channels and transport channels

The figure below depicts the mapping between logical and transport channels (in grey the items for FFS):
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Figure 5.3.1.3: Mapping between logical channels and transport channels

5.3.1.3.1
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.

5.3.1.3.2
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---
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