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1 Introduction
There have been no recent or at least only few recent discussions what shall finally be the message payload on BCH. The purpose of this paper is to further discuss the detailed information elements contained in the Master Information Block and bring proposals on their finalization. While some proposals are straight-forward if not self-evident there are issues where further alignments within WG groups are needed.
2 Discussion
2.1 System Frame Number (SFN)
We see no need to diverge from the Stage 2 agreement (Ref.‎[1]) that BCH carries SFN using 10 bits. We conclude that physical-layer structure of the BCH transmission, implicitly conveys the two least significant bits of the SFN. Thus only eight bits of SFN information needs to be explicitly included in the MIB.
Proposal 1.1: The message MIB includes 8 bits for SFN.
Proposal 1.2: The message MIB includes the 8 MSBs of the SFN, i.e. SFN DIV 4.
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Figure 1
The MIB sends the 8 MSBs of SFN, SFN DIV 4.
We conclude that 10 bits provides a SFN wraparound of 10.24s which we think will be adequate for all higher layer purposes of UE time synchronization in E-UTRA, be it for DRX wake up or for paging. 

Moreover, we see a need to clarify and differentiate the vocabulary to avoid a difference of opinion what is meant by SFN. We think that without such differentiation unwanted clarifications like ‘actual SFN’, ‘MSBs of SFN’ or ‘SFN in MIB’ must always and constantly be used. Although we have no strong preference for the exact naming we have a proposal as good as any.
Proposal 1.3: The name of the information element in message MIB is SFN-div-4.
Proposal 1.4: Respond to LS from RAN1 (Ref.‎[2]) that RAN2 agrees on the issue SFN.

2.2 Downlink system bandwidth
TS 36.104 (Ref.‎[3]) specifies the relation between the Channel bandwidth BWChannel and the Transmission bandwidth configuration (NRB). Although we note that it remains for WG4 to conclude and approve the set of allowed values for NRB (see Note below), we have proposals for the RRC treatment.
Proposal 2.1: The name of the information element in message MIB is downlinkSystemBandwidth.

Proposal 2.1: The MIB IE downlinkSystemBandwidth uses 4 bits. Liason with WG4 the proposal that 36.331 will refer to 36.104 to specify which of the 16 values that are used and to which exact transmission bandwidth configuration each used value corresponds. TS 36.104 also needs to specify the R8 semantics, i.e. which values are used in R8 and which are rather to be reserved for the future.

downlinkSystemBandwidth



BIT STRING (SIZE (4)),

Table : Proposed to be contained by TS 36.331

	downlinkSystemBandwidth



See TS 36.104 for the specification of the IE “downlinkSystemBandwidth” (4 bits with values FFS in RAN4).



Note: We think that the transmission duplex mode is provided by the frame structure (FS) itself. RRC does not ever need to signal which mode is applied by the physical layer it controls. It follows that the bits does not need to address BW in any mode agnostic way, but can rather be used in it’s full to signal the BW associated to the particular transmission duplex mode that is configured in the physical layer.
2.3 Number of transmit antennas
Stage 2 (Ref.‎[1]) also list Number of transmit antennas as part of MIB. From Ref.‎[4] we conclude that the number of transmit antennas must already be known for the successful decoding of BCH. When the UE has synchronized to P-SCH and S-SCH it must first validate the RS positions to learn which FS (frame structure) is engaged by the cell. 
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Figure 2 Subframe 0 for Normal CP
Proposal 3.1: The Number of transmit antennas does not need to be addressed in the MIB (not as BCCH of any sort) as has been listed by Stage 2 (Ref‎[1]). .
2.4 Reference-Signal transmit power
The RS transmit power is required for the setting of the UE Transmit power. As indicated in Ref.‎[2], there is no need for UE to receive the RS transmit power already in the MIB. 
Proposal 4.1: The IE DL-RS-TX-power should be scheduled alongside other information sent on DL-SCH needed by UE to access. Liason with WG1 what shall be its exact coding (to progress from Stage 2 which says [0..6 bits]).
2.5 Value Tags 

As an outcome of RAN2 “60bis, SU-1 contains one common value tag for all SUs. Moreover, it was concluded to remove from MIB the possibility to take part in any of E-UTRA procedures used to indicate modifications of System Information. 
2.6 SU-1 scheduling information 

This contribution focuses on the functional content of the MIB. The details how to schedule SU-1 deserves a larger conceptual context to settle the content of SU-1 and which procedures are involved to schedule it.
2.7 Other information sent in MIB (not addressed by Stage 2)
2.7.1 PHICH duration and resource

Records from recent RAN1#51 concludes that the duration (1 or 3 symbols) and resource size of the PHICH can not wait to be sent as part of the dynamically scheduled system information (Ref.‎[2]). It is needed for the proper reading of PDCCH. It is the 3GPP agreement that PDCCH will be used to schedule SU-1.
Proposal 7.1: PHICH duration uses 1 bit in MIB (indicating which PHICH duration is used).
Proposal 7.2: The name of the information element in message MIB is Long-PHICH-Duration (BOOLEAN rather than INTEGER to minimize misinterpretation what a value 1 would imply)
Proposal 7.3: PHICH resource size uses 2 bits in MIB (indicating the amount of PHICH resources).

Proposal 7.4: The name of the information element in message MIB is PHICH-Resource-Size.

Proposal 7.5: Respond to LS from RAN1 (Ref.‎[2]) that RAN2 agrees (exact coding remains).
2.7.2 Qoffset




TS 36.304 specifies that the cell-ranking criterion Rn for neighbouring cells shall use Qoffsets,n. Since the use of NCL is optional in E-UTRA, we think that alternative methods for UE to obtain Qoffsets,n must be provided. Moreover, we think the UE must support measurements of detected cells. Even if optional NCLs are used, UE must still have means to rank a cell alongside the serving cell with no significant difference whether it is a detected one or it has been explicitly assigned by a network NCL. We therefore agree to the bulk of reasoning in Ref.‎[8] and ‎[6] and particularly to the proposal that PBCH shall convey information for the UE to conclude Qoffsets,n . Should the conceptual discussion in WG2 settle in this favorable way, we have a few proposals.
Proposal 7.6: The name of the information element in message MIB is CellIndividualOffset.

Proposal 7.7: The UE obtains Qoffsets,n = CellIndividualOffset (s) – CellIndividualOffset (n). 
Proposal 7.8: If E-UTRA employs NCLs and whenever Qoffsets,n is explicitly received, the UE should use such an explicitly assigned pairwise offset (1-to-1 offset for n-to-s) and replace the one computed according to Proposal 7.7 above  (the 1-to-All offset for n-to-s).

Proposal 7.9: CellIndividualOffset uses 4 bits to signal the values in range 0 to 15 dB with step 1dB.
Proposal 7.10: Liason with WG4 with aim to conclude the discussion documented by Ref.‎[6]-‎[8]. In case there is a concern, we hope that WG4 can detail the delays in intra-frequency measurement reporting and cell reselection should PBCH carry these additional 4 bits.
We see one typical use of CellIndividualOffset as a way to adjust any difference in path gain between UL and DL. If the neighboring cell is deployed with an UL path gain which is higher than normal, it transmits a positive CellIndividualOffset, and the ranking criterion R(n) =Qmeas(n) – Qoffset(s,n) for that cell will increase (see Ref.‎[5]) with respect to that of serving cell, thus making the neighboring cell larger than had it not been deployed with such higher UL path gain. Another typical use is to offset cells in a macro-micro manner, e.g. to enlarge a micro cell with respect to an overlaid macro cell, should it be desired to have UE camp on the micro cell. A third case is to have means to dynamically offset cells with respect to their current load situation, i.e. to shrink the camping size of a cell that is engaged with some peak-rate transfers. We make a final note that CellIndividualOffset as proposed above can not have a mandatory default (as is the case in legacy WCDMA) value since that would imply a variable TB size and if so BCH would not have a fixed, pre-defined transport format.
2.8 Conclusion
We have argued for which Information Elements shall be contained in the Master Information Block and provided a number of proposals for their finalization. 
3 Proposal
Should RAN2 agree to the proposals, we have a text proposal that details 19 bits of the MIB Information Elements (size of IE SchedulingInformation is left FFS).
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Text Proposal

5 MASTER INFORMATION BLOCK
This message is used by the E-UTRAN to convey the master information block to the UE. The message is fixed in size and is transmitted over BCH.
RLC-SAP:
TM

Logical channel:
BCCH

Direction:
E-UTRAN ( UE 

Table: message definition - MASTER INFORMATION BLOCK

-- ASN1START

BCCH-BCH-Message ::=


SEQUENCE {



MIB






MasterInformationBlock

}

-- ASN1STOP

Table : MASTER INFORMATION BLOCK information elements

	Mib
Need = MP


The IE group "MasterInformationBlock" is defined in a separate sub-clause.


5.1.1 Master Information Block 

The master information block defines the physical layer transmission of the cell, its frame numbering (SFN) and its frequency bandwidth. Moreover, the block defines the physical properties of the cell which are needed to properly rank it with respect to other cells. 
Table: MASTER INFORMATION BLOCK definition

-- ASN1START

MasterInformationBlock ::=



SEQUENCE {


SFN-div-4






BIT STRING (SIZE (8)),


downlinkSystemBandwidth



BIT STRING (SIZE (4)),


Long-PHICH-Duration




BOOLEAN,

PHICH-Resource-Size




BIT STRING (SIZE (2)),


CellIndividualOffset



INTEGER (0..15),


SchedulingInformation



FFS

}

-- ASN1STOP

Table : IE " Master Information Block " information elements

	SFN-div-4



The IE "SFN-div-4" defines the 8 Most Significant Bits of the 10 bit SFN.

	downlinkSystemBandwidth



See TS 36.104 for the specification of the IE “downlinkSystemBandwidth” (4 bits with values FFS in RAN4).

	Long-PHICH-Duration



The IE “Long-PHICH-Duration” defines the duration of PHICH. Value FALSE implies short (1 symbol) and value TRUE implies long (3 symbols) duration of PHICH. 

	PHICH-Resource-Size



The IE “PHICH-Resource-Size” determines size of PHICH (2 bits with values FFS in RAN1).

	CellIndividualOffset



The IE “CellIndividualOffset” defines the offset in dB to the measured quantity value Qmeas. 
(used to compute Qoffset, see 36.304).

	SchedulingInformation
The IE “SchedulingInformation” is FFS.



1/5
2007-12-07

