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1 Background
In this contribution an overview of the RAN2 specification impact of S-BCH is provided. For the impact on 25.331 [1] and 25.300 [2] a separate contribution is provided. The following RAN2 specifications are potentially impacted:

· 25.301: Radio interface protocol architecture
· 25.302: Services provided by the physical layer
· 25.304: Idle mode mobility
· 25.306: UE capabilities
· 25.321: MAC
2 Discussion
A first estimate of the potential impact of RAN2 specifications (excluding 25.331 and 25.300) is provided:
25.301: Radio interface protocol architecture

· New section covering "Data flow for BCCH mapped to S-BCH" needs to be added, but the protocol mapping is similar to BCH.
25.302: Services provided by the physical layer

· Add S-BCH to "downlink model". 

· Add S-BCH combinations for the physical channel combinations

· Add S-BCH transport format details
25.304: Idle mode mobility

· Add S-CCPCH support details for cell broadcast
25.306: UE capabilities

· TBD
25.321: MAC

· Include MAC-b mapping to S-BCH
· Include S-BCH MAC header
3 Overview how BCH affects current RAN2 specifications

In the following relevant parts of 25.301, 25.302, 25.304, 25.306, and 25.321 describing the current BCH are listed for information:
25.301: Radio interface protocol architecture
…
5.3.5.1
Data flow for BCCH mapped to BCH

All RRC PDUs transmitted on BCCH have a fixed length and fit into one RLC PDU (and, equivalently, MAC PDU, as defined by the transport format). No RLC header is needed, i.e. the transparent data transfer mode of RLC is applied.

No MAC header is needed since only one BCCH logical channel is mapped onto a BCH. Figure 6 is applicable.

…
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Figure 6: Data flow for transparent RLC and MAC

…

5.6.7
Protocol termination for transport channel of type BCH

System information on BCH can include information that is available only in Node B, and need to be updated very frequently (each 20-100 ms), such as uplink interference in the cell. Also, for the system information originating from the RNC, it is assumed that the updating of system information is at least one magnitude less (minutes) than the repetition frequency on the BCH (in the order of 1s). The system information originating from the CRNC should be sent transparently to Node B, which then handles the repetition. Protocol termination for the BCH shall therefore be distributed between the Node B and the CRNC, resulting in less signalling on Iub and lower processor load. Note that the RLC sublayer is transparent for this transport channel type.
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Figure 21: Protocol termination for BCH

25.302: Services provided by the physical layer

6.2
Downlink models

Figure 3 and figure 4 show the model of the UE's physical layer for the downlink in FDD and TDD mode, respectively. Note that there is a different model for each transport channel type.
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A PCH and one or several FACH can be encoded and multiplexed together forming a CCTrCH. Similarly as in the DCH model there is one TFCI for each CCTrCH for indication of the transport formats used on each PCH and FACH. The PCH is associated with a separate physical channel carrying page indicators (PIs) which are used to trigger UE reception of the physical channel that carries PCH. A FACH or a PCH can also be individually mapped onto a separate physical channel. The BCH is always mapped onto one physical channel without any multiplexing with other transport channels, and there can only be one BCH TrCH and no other TrCH in a BCH CCTrCH.
…
8.2
FDD Downlink
The table 2-1 describes the possible combinations of FDD physical channels that can be supported in the downlink on the same frequency by one UE simultaneously.
Table 2-1: FDD Downlink
	
	Physical Channel Combination
	Transport Channel Combination
	Mandatory dependent on UE radio access capabilities
	Comment

	1
	PCCPCH
	BCH
	Mandatory
	

	3
	PCCPCH + SCCPCH
	BCH + (one or more FACH or PCH or (one or more FACH + PCH))
	Mandatory
	Simultaneous reception of PCCPCH and SCCPCH is only needed at occurrences when the UE needs to read system information on BCH while being in CELL_FACH state, i.e. continuous reception of both PCCPCH and SCCPCH at the same time is not required. The requirement holds for PCCPCH and SCCPCH sent in different cells or in the same cell.
The PCH is included when the UE needs to receive paging on the SCCPCH.

The reception of (one or more FACH + PCH) is to enable the reception of broadcast services on the CTCH, mapped to one of the FACH.

	14
	PCCPCH (neighbour cell) + DPCCH + one or more DPDCH
	BCH (neighbour cell) + one or more DCHs
	Mandatory
	This combination is required by a UE in CELL_DCH state to be able to read the SFN of a neighbouring cell and support "SFN-CFN observed time difference" and "SFN-SFN observed time difference" measurements.

	16
	PCCPCH (neighbour cell) + DPCCH + one or more DPDCH + one or more HS-SCCH + zero, one or more HS-PDSCH 
	BCH (neighbour cell) + one or more DCHs + one or two HS-DSCH
	Depending on UE radio access capabilities
	This combination is required by a UE in CELL_DCH state to be able to read the SFN of a neighbouring cell and support "SFN-CFN observed time difference" and "SFN-SFN observed time difference" measurements while HS-DSCH(s) are configured. NOTE

	19
	PCCPCH (neighbour cell) + DPCCH + one or more DPDCH + one or more HS-SCCH + zero, one or more HS-PDSCH + one or more E-HICH + E-AGCH + zero, one or more E-RGCH
	BCH (neighbour cell) + one or more DCHs + one or two HS-DSCH
	Depending on UE radio access capabilities
	This combination is required by a UE in CELL_DCH state to be able to read the SFN of a neighbouring cell and support "SFN-CFN observed time difference" and "SFN-SFN observed time difference" measurements while HS-DSCH(s) are configured. In this combination E-DCH is configured in uplink. NOTE

	21
	PCCPCH (neighbour cell) + F-DPCH + one or more HS-SCCH + zero, one or more HS-PDSCH 
	BCH (neighbour cell) + one or two HS-DSCH
	Depending on UE radio access capabilities
	This combination is required by a UE in CELL_DCH state to be able to read the SFN of a neighbouring cell and support "SFN-CFN observed time difference" and "SFN-SFN observed time difference" measurements while HS-DSCH(s) are configured. NOTE

	23
	PCCPCH (neighbour cell) + F-DPCH + one or more HS-SCCH + zero, one or more HS-PDSCH+ one or more E-HICH + one E-AGCH + zero, one or more E-RGCH
	BCH (neighbour cell) + one or two HS-DSCH
	Depending on UE radio access capabilities
	This combination is required by a UE in CELL_DCH state to be able to read the SFN of a neighbouring cell and support "SFN-CFN observed time difference" and "SFN-SFN observed time difference" measurements while HS-DSCH(s) are configured. In this combination E-DCH is configured in uplink. NOTE

	28
	PCCPCH + one or more HS-SCCH + zero, one or more HS-PDSCH + SCCPCH
	BCH + one HS-DSCH + one or more FACH
	Depending on UE radio access capabilities
	Simultaneous reception of PCCPCH, SCCPCH and HS-SCCH is only needed at occurrences when the UE needs to read system information on BCH while being in CELL_PCH state, i.e. continuous reception of PCCPCH, and SCCPCH and HS-SCCH at the same time is not required. SCCPCH and HS-SCCH are to be detected at the same time.

One HS-DSCH is used in CELL_PCH state to enable the reception of BCCH, DCCH, DTCH, or PCCH logical channel data.

In CELL_PCH state the reception of one or more FACH is to enable the reception of broadcast services on the CTCH, mapped to one of the FACH.
The requirement holds for PCCPCH, SCCPCH and HS-SCCH sent in different cells or in the same cell. NOTE

	33
	PCCPCH (neighbour cell) + DPCCH + one or more DPDCH+F-TPICH
	BCH (neighbour cell) + one or more DCHs
	Depending on UE radio access capabilities
	This combination is required by a UE in CELL_DCH state to be able to read the SFN of a neighbouring cell and support "SFN-CFN observed time difference" and "SFN-SFN observed time difference" measurements while CLTD is configured in uplink.

	35
	PCCPCH (neighbour cell) + DPCCH + one or more DPDCH + one or more HS-SCCH + zero, one or more HS-PDSCH +F-TPICH
	BCH (neighbour cell) + one or more DCHs + one or two HS-DSCH
	Depending on UE radio access capabilities
	This combination is required by a UE in CELL_DCH state to be able to read the SFN of a neighbouring cell and support "SFN-CFN observed time difference" and "SFN-SFN observed time difference" measurements while HS-DSCH(s) are configured. In this combination CLTD is configured in uplink. NOTE

	37
	PCCPCH (neighbour cell) + DPCCH + one or more DPDCH + one or more HS-SCCH + zero, one or more HS-PDSCH + one or more E-HICH + E-AGCH + zero, one or more E-RGCH+F-TPICH
	BCH (neighbour cell) + one or more DCHs + one or two HS-DSCH
	Depending on UE radio access capabilities
	This combination is required by a UE in CELL_DCH state to be able to read the SFN of a neighbouring cell and support "SFN-CFN observed time difference" and "SFN-SFN observed time difference" measurements while HS-DSCH(s) are configured. In this combination E-DCH and CLTD is configured in uplink. NOTE

	39
	PCCPCH (neighbour cell) + F-DPCH + one or more HS-SCCH + zero, one or more HS-PDSCH +F-TPICH
	BCH (neighbour cell) + one or two HS-DSCH
	Depending on UE radio access capabilities
	This combination is required by a UE in CELL_DCH state to be able to read the SFN of a neighbouring cell and support "SFN-CFN observed time difference" and "SFN-SFN observed time difference" measurements while HS-DSCH(s) are configured. In this combination CLTD is configured in uplink. NOTE

	41
	PCCPCH (neighbour cell) + F-DPCH + one or more HS-SCCH + zero, one or more HS-PDSCH+ one or more E-HICH + one E-AGCH + zero, one or more E-RGCH+F-TPICH
	BCH (neighbour cell) + one or two HS-DSCH
	Depending on UE radio access capabilities
	This combination is required by a UE in CELL_DCH state to be able to read the SFN of a neighbouring cell and support "SFN-CFN observed time difference" and "SFN-SFN observed time difference" measurements while HS-DSCH(s) are configured. In this combination E-DCH and CLTD is configured in uplink. NOTE

	43
	PCCPCH (neighbour cell) + DPCCH + one or more DPDCH + one or more HS-SCCH + zero, one or more HS-PDSCH + one or more E-HICH + E-AGCH + zero, one or more E-RGCH+F-TPICH + one E-ROCH
	BCH (neighbour cell) + one or more DCHs + one or two HS-DSCH
	Depending on UE radio access capabilities
	This combination is required by a UE in CELL_DCH state to be able to read the SFN of a neighbouring cell and support "SFN-CFN observed time difference" and "SFN-SFN observed time difference" measurements while HS-DSCH(s) are configured. In this combination E-DCH and UL MIMO is configured in uplink. NOTE

	45
	PCCPCH (neighbour cell) + F-DPCH + one or more HS-SCCH + zero, one or more HS-PDSCH+ one or more E-HICH + one E-AGCH + zero, one or more E-RGCH+F-TPICH + one E-ROCH
	BCH (neighbour cell) + one or two HS-DSCH
	Depending on UE radio access capabilities
	This combination is required by a UE in CELL_DCH state to be able to read the SFN of a neighbouring cell and support "SFN-CFN observed time difference" and "SFN-SFN observed time difference" measurements while HS-DSCH(s) are configured. In this combination E-DCH and UL MIMO is configured in uplink. NOTE

	NOTE:
When one or more HS-PDSCHs are received, it is sufficient for the UE to monitor only one HS-SCCH.


The table 2-2 describes the possible combinations of FDD physical channels that can be supported in the downlink on two, three, four, five, six, seven or eight configured downlink frequencies by one UE simultaneously depending on UE radio access capabilities
Annex A (normative):
Description of Transport Formats
The following table describes the characterisation of a Transport Format.

Table A.1: Characterisation of Transport Format
	
	
	Attribute values
	BCH
	PCH
	FACH
	RACH 

	Dynamic part
	Transport Block Size
	0 to 5 000

1 bit granularity
	246

	1 to 5000

1 bit granularity
	0 to 5 000

1 bit granularity
	0 to 5 000

1 bit granularity

	
	Transport Block Set Size
	0 to 200 000

1 bit granularity
	246 

	1 to 200 000

1 bit granularity
	0 to 200 000

1 bit granularity
	0 to 200 000

1 bit granularity

	
	Transmission Time Interval

(option for TDD only)
	10, 20 ms, 40 and 80 ms
	
	
	
	

	Semi-static part
	Transmission Time Interval

(FDD, option for TDD NRT bearers)
	10, 20 ms, 40 and 80 ms
	20 ms

40ms (only for 1.28 Mcps TDD MBSFN only mode)
	10ms for FDD,

20ms for TDD
	10, 20 ms, 40 and 80 ms
	10 ms and 20 ms for FDD,

10 ms for 3.84/7.68 Mcps TDD
5ms, 10ms and 20ms for 1.28 Mcps TDD

	
	Type of channel coding
	No Coding (TDD only)

Turbo coding

Convolutional coding
	Convolutional coding
	Convolutional coding
	No coding (TDD only)

Turbo coding

Convolutional coding
	Convolutional coding

	
	Code rates
	1/2, 1/3


	1/2 for FDD and 3.84/7.68 Mcps TDD
1/3 for 1.28 Mcps TDD
	1/2 for FDD and 3.84/7.68 Mcps TDD
1/2, 1/3 for 1.28 Mcps TDD
	1/2, 1/3
	1/2

	
	CRC size
	0, 8, 12, 16, 24
	16
	0, 8, 12, 16, 24
	0, 8, 12, 16, 24
	0, 8, 12, 16, 24

	
	Resulting ratio after static rate matching
	0,5 to 4
	
	
	
	


…
NOTE 3:
All channels using the same resources as the BCH (i.e. the same timeslot and code, e.g. in a multiframe pattern) have to use different Transport Formats than the BCH to allow the identification of the BCH channel by physical layer parameters. Due to the differing parameters, decoding of other transport channels than BCH will result in an erroneous CRC.

25.304: Idle mode mobility

…
6.1
Reception of System Information

Requirements are specified in [4].
6.2
Cell Broadcast in Idle Mode, CELL_PCH and URA_PCH

A UE supporting Cell Broadcast Service (CBS) shall be capable to receive BMC messages in the Idle mode, in URA_PCH and CELL_PCH. When several PCHs exist in the cell, the FACH which carries the CTCH may be mapped to a different SCCPCH than the PCH selected by the UE for paging in Idle mode (as specified in Sec. 8.1). In this case, UEs with basic service capabilities shall be capable to change from the SCCPCH that carries the PCH selected for paging to another SCCPCH which carries Cell Broadcast messages (i.e. the CTCH mapped to an FACH) and receive BMC messages during time intervals which do not conflict with the UE specific paging occasions.
NOTE:
In case certain BMC messages conflict with the UE specific paging occasions the reception of CBS cannot be guaranteed and depends on UE capabilities.
25.306: UE capabilities
No UE capabilities related to BCH broadcast channel.
25.321: MAC
…
4.2.1
MAC Entities

The diagrams that describe the MAC architecture are constructed from MAC entities.

The entities are assigned the following names.

-
MAC-b is the MAC entity that handles the following transport channels:
-
broadcast channel (BCH)

…
4.2.2
MAC-b

The following diagram illustrates the connectivity of the MAC-b entity in a UE and in each cell of the UTRAN.

MAC-b represents the control entity for the broadcast channel (BCH).

There is one (current cell) or multiple (current and neighbour cells) MAC-b entities in each UE and one MAC-b in the UTRAN for each cell.

The MAC Control SAP is used to transfer Control information to MAC-b.

The MAC-b entity is located in the Node B.
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Figure 4.2.2.1: UE side and UTRAN side architecture

…

9.2.1.2
MAC header for BCCH

a)
BCCH mapped to BCH:

-
no MAC header is included.

b)
BCCH mapped to FACH:

-
the TCTF field is included in MAC header. 

c)
in FDD and 1.28 Mcps TDD, when BCCH mapped to HS-DSCH 

-
the MAC-ehs header is included.
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Figure 9.2.1.2.1: MAC PDU formats for BCCH

…
4 Summary

RAN2 is kindly asked to take notice of the RAN2 specification impact of S-BCH. 
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