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1
Introduction
The intention with this contribution is to place the physical layer parameters listed in Ref [1] that need to be transmitted as a part of system information into corresponding SIB’s and scheduling units in RRC specification Ref[2] and approximate the sizes of different SU’s. 
Definition of the parameters is RAN1responsibility.

2
Parameters
Bandwidth

	Parameter
	Size [bits]
	Configuration
	Comment

	Downlink bandwidth 
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	4
	Broadcast (MIB)
	Provides information about the downlink carrier bandwidth (number of resource blocks). Exact set of bandwidths to be determined by RAN WG4 and may differ between different frequency bands.

	Uplink bandwidth
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	4
	Broadcast (SIB)
	Provides information about the uplink carrier bandwidth (number of resource blocks). Exact set of bandwidths to be determined by RAN WG4 and may differ between different frequency bands.


During the Ad-hoc meeting it was agreed to include 4 bits Dowlink Physical Chanel BW as a part of MIB contents. The question was raised whether 4 bits is enough considering that RAN4 has already defined 8 BW that could be carrier specific but may not reveal the band.
The second parameter providing information on the UL bandwidth is needed by the UE to access the network and it should therefore be placed together with other parameters used for accessing.
TDD specifics

	Parameter
	Size [bits]
	Configuration
	Comment

	DL/UL-assignment
	TBD
	Broadcast (SIB)
	Provides information about the assignment of subframes for downlink and uplink

	Special subframe patterns
	TBD
	Broadcast (SIB)
	Length of fields DwPTS, GP and  UpPTS for different scenarios


Most likely 4 bits is enough to cover for 16 combinations of subframe assignment and it needs to be included in the SU-1 of system information. 
For the length of special subframe patterns, current guess would be 3-4 bits.

Antenna information

	Parameter
	Size [bits]
	Configuration
	Comment

	Number of (cell-specific) antenna-ports
	2
	Broadcast (MIB)
	Provides information about the number of cell-specific antenna ports (1, 2, or 4)


There is still discussion in RAN1 whether this parameter is really needed or this can be achieved by UE blind detection. It has been agreed to include this information into MIB contents with FFS and wait for RAN1 decision on the need for this parameter.
MBSFN

	Parameter
	Size [bits]
	Configuration
	Comment

	Sub-frame configuration
	TBD
	Broadcast (SIB)
	Provides information about the set of MBSFN subframes on the carrier.

	Cyclic-prefix length
	1
	Broadcast (SIB)
	Provides information about the cyclic prefix used in MBSFN subframes. [Not needed if only extended cyclic prefix can be applied to the MBSFN part of MBSFN subframes. If this is the case is TBD.]

	Unicast-part length
	1
	Broadcast (SIB)
	Provides information about the length of the unicast region of MBSFN subframes (one or two OFDM symbols) [This assumes that the unicast-part length is cell-specific. It could also be MBSFN-area-specific, implying it could be different for different MBSFN subframes of a cell]

	Neighbor-cell configuration
	2
	Broadcast (SIB)
	Provides information about the MBSFN-configuration of neighbor cells, see R1-073228 for further explanation.


Since in subframes that are used for MBSFN, some cell specific reference symbols are missing, UE needs to know which subframes are MBSFN subframes in order to perform measurements with desired quality.
As indicated in Ref [4] transmission periodicity for MBSFN subframe allocation information should be in order of 80-320ms. RAN2 hasn’t fully understood how often the MBSFN subframe allocation may change thus mandating how often configuration info needs to be repeated. And, if no frequent repetition is required, what is the performance impact on initial L1 measurements. 
In this document, MBSFN subframe allocation is proposed to be included in SIB3 that carries serving cell reselection parameters whose timing needs to be decided by RAN2 (160-320ms).

Downlink power setting

	Parameter
	Size [bits]
	Configuration
	Comment

	Reference-signal power
	TBD
	Broadcast (SIB)
	

	Unavailable PDSCH resource elements
	TBD
	Broadcast (SIB)
	Provides information about the presence and number of “unavailable” PDSCH resource elements.


As seen today by RAN1, DL Reference-signal power is not needed today, it is up to RAN2 to decide if it should be included.
Uplink power control

	Parameter
	Size [bits]
	Configuration
	Comment

	P0,NOMINAL_PUSCH
	8
	Broadcast (SIB)
	

	(
	3
	Broadcast (SIB)
	

	(MCS
	TBD
	Broadcast (SIB)
	A table of (MCS values, one for each “MCS”

	Accumulation-Enabled
	1
	Broadcast (SIB)
	Provides information if accumulation of TPC commands is enabled or disabled

	TPC step size (PUSCH)
	1
	Broadcast (SIB)
	Provides information about the TPC step size to use for PUSCH in case of accumulation enabled (two alternatives)

	P0, PUCCH:
	5
	Broadcast (SIB)
	

	(MCS_PUCCH
	TBD
	Broadcast (SIB)
	A table of (MCS values, one for each MCS (i.e. for each PUCCH format)

	TPC step size (PUCCH)
	2
	Broadcast (SIB)
	Provides information about the TPC step size to use for PUCCH. Different interpretation for TPC received in UL grant and TPC-PDCCH

	PSRS_OFFSET
	TBD
	Broadcast (SIB)
	

	MCSREF
	TBD
	Broadcast (SIB)
	


PRACH 

	Parameter
	Size [bits]
	Configuration
	Comment

	PRACH time-domain configuration
	4  (FDD)
TBD (TDD)
	Broadcast (SIB)
	Provides information about the PRACH time-domain (subframe) configuration.

	PRACH frequency-domain configuration
	TBD
	Broadcast (SIB)
	Provides information about the PRACH frequency-domain configuration. 
Only applicable to TDD carrier. 

	Preamble-format
	2 (FDD)
TBD (TDD)
	Broadcast (SIB)
	For TDD there is also a short preamble, i.e. a total of five preambles formats

	Root-sequence-index
	10
	Broadcast (SIB)
	

	Zero-correlation-zone length
	4
	Broadcast (SIB)
	Different interpretation depending on High-speed flag

	High-speed flag
	1
	Broadcast (SIB)
	

	PRACH transmit power setting.
	TBD
	Broadcast (SIB)
	Some signaling related to the setting of the PRACH transmit power is needed. Exactly what is to be signaled is TBD. 


It is proposed to transmit PRACH paramters every 160ms together with all cell reselection parameters.

During RRC Ad-hoc, MAC parameters to be configured by RRC and included in System Information were presented in Ref [4] and it was decided to review the document during RAN2#60bis. It is proposed to include these parameters together with L1 PRACH parameters in SIB2, detailed list and size will be added to the revision of this document after RAN2#60bis. Rough estimate is that this info could occupy about 50-80 bits in SU2.

UL reference signals (PUSCH)

	Parameter
	Size [bits]
	Configuration
	Comment

	Group-hopping-enabled
	1
	Broadcast (SIB)
	Provides information if group hopping is enabled or disabled (also valid for PUCCH)

	Group-assignment-PUSCH
	9
	Broadcast (SIB)
	Provides information about the, to the cell, assigned PUSCH group (5 bits), alternatively about the assigned hopping pattern (9 bits). 

	Group-assignment-PUCCH
	9
	Broadcast (SIB)
	Similar to Group-assignment-PUSCH but for PUCCH. 
[Not clear this is needed. The PUCCH group assignment may be tied to the cell ID.]

	Sequence-hopping-enabled
	1
	Broadcast (SIB)
	Provided information if sequence hopping is enabled or disabled (only applicable if group hopping is disabled)

	Dynamic-cyclic-shift
	1
	Broadcast (SIB)
	Provides information if the cyclic shift is dynamically assigned (via scheduling grant) or semi-statically assigned (via system information).

	Cyclic-shift
	TBD
	Broadcast (SIB)
	Provides information about the cyclic shift to use in the cell (if the cyclic shift is semi-statically assigned).


UL sounding RS

	Parameter
	Size [bits]
	Configuration
	Comment

	SRS subframe configuration
	TBD
	 Broadcast  (SIB)
	Provides information about what subframes are SRS subframes, i.e. in what subframes SRS may be transmitted (by any UE) within the cell.


PDCCH-structure

	Parameter
	Size [bits]
	Configuration
	Comment

	
	
	
	


PHICH-structure

	Parameter
	Size [bits]
	Configuration
	Comment

	Duration
	1
	Broadcast (MIB)
	

	Resource
	2
	Broadcast (MIB)
	


PUCCH-structure
	Parameter
	Size [bits]
	Configuration
	Comment

	PUCCH-resource-size
	TBD
	Broadcast (SIB)
	Provides information about the number of resources assigned for PUCCH transmission within the cell


PUSCH-structure
	Parameter
	Size [bits]
	Configuration
	Comment

	Parameter M (see R1-075086)
	2
	Broadcast (SIB)
	

	Hopping mode
	1
	Broadcast (SIB)
	Provides information if PUSCH hopping is only inter-subframe or inter+intra-subframe.


CQI-reporting

	Parameter
	Size [bits]
	Configuration
	Comment

	Nominal PDSCH-to-RS-EPRE-offset
	TBD
	Broadcast (SIB)
	Provides information about the nominal measurement offset (in dB) between the PDSCH and RS EPRE that the UE should assume when computing CQI. 


4
Conclusion

In the attached text proposal we include above listed parameters in to specific SIBs based on the urgency those parameters need to be acquired with. Since SIB1 includes only parameters needed for cell selection, we propose to place majority of parameters outside SIB1 except for and TDD specific parameters on the subframe allocation. 

Majority of parameters is placed into SIB2 carrying common and shared channel information. All the power control parameters are placed in this SIB and it is proposed that this SIB is tramsmitted as a part of the content transmitted in SU-2 that is assumed to have periodicity of 160ms. It has been proposed in Ref [3] to include all cell reselection parameters in the same SU.
Rough approximation on the number of bits carried by SU-1 assuming that it includes both scheduling block and SIB1 comes up to 450 bits
· SB: the content and size of SB size is still FFS but it should not exceed 200 bits

· SIB1 roughly 250 bits assuming 6 PLMN Ids 24 bits each 

The size of SIB2 can roughly be approximated to 200-300 bits including MAC RA parameters that are to be added in once reviewed during RAN2 #60bis.

As currently specified, size of SIB3 should not exceed 50 bits.

The size of SIB4 is estimated in Ref [6].
The bove approximation is to be used when further discussing transmission of system information and mapping of SIB’s onto SU’s.
Beginning of Text Proposal
6.3.1a.1
MASTER INFORMATION BLOCK

Most essential information e.g. information required to receive further system information

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Cell basic physical layer parameters
	MP
	
	<ref>
	
	

	>DL system bandwidth
	MP
	
	
	Tbd (4bits)
	

	>Number of transmit antennas
	FFS
	
	
	
	

	>PHICH duration
	MP
	
	
	Enum (1, 3 symbols) 1bit
	

	>PHICH resource size
	MP
	
	
	Tbd (2 bits)
	

	System frame number
	MP
	
	<ref>
	The 8 most significant bits (8 bits)
	


6.3.1a.2
SCHEDULING BLOCK

Information about the scheduling of SU messages other than SU-1.
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	SU-n scheduling info
	MP
	
	<ref>
	
	

	SIB mapping information
	FFS
	
	<ref>
	
	

	System information value tag
	FFS
	
	<ref>
	Common for all Sus other than SU-1
	


6.3.1a.3
SYSTEM INFORMATION BLOCK TYPE 1

Information relevant when evaluating if a UE is allowed to access a cell.

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Cell access related information
	MP
	
	<ref>
	
	

	>PLMN identity list
	MP
	1..6
	
	
	

	>>PLMN identity
	MP
	
	<ref>
	
	

	>>Cell reserved for operator use
	MP
	
	BOOLEAN
	TRUE means reserved
	

	>Tracking Area Code
	MP
	
	<ref>
	Common for all the PLMNs listed
	

	>Cell identity
	MP
	
	<ref>
	
	

	>Cell barred
	MP
	
	BOOLEAN
	TRUE means barred for all calls
	

	Intra-frequency cell re-selection indicator
	C
	
	Enumerated (not allowed, allowed)
	FFS if needed

The IE is mandatory if the IE "Cell Barred" is set to TRUE ; otherwise the IE is not needed
	

	>Cell reservation extension
	MP
	
	BOOLEAN
	TRUE means reserved
	

	>CSG indication
	MP
	
	BOOLEAN
	If set to TRUE the UE is only allowed to access the cell if the tracking area identity matches an entry in the ‘white list’ that the UE has stored
	

	Cell selection information
	FFS
	
	<ref>
	E.g. suitability related parameters
	

	>Qrxlevmin
	MP
	
	Integer XXX)
	RSRP [dBm]


	

	Frequency band indicator
	MP
	
	<ref>
	
	

	TDD Specific Info
	OP
	
	
	
	

	>DL/UL - assignment
	MP
	
	Integer (0..15)
	TDD information about the assignment of subframes for downlink and uplink in case of TDD
Defined in 36.211
	

	>Special subframe patterns
	MP
	
	FFS
	Length of fields DwPTS, GP and  UpPTS for different scenarios.
Defined in 36.211
	


6.3.1a.4
SYSTEM INFORMATION BLOCK TYPE 2

Mainly covering common and shared channel information
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Access barring related information
	MP
	
	
	
	

	>Access barring for mobile terminating calls
	MP
	
	BOOLEAN
	TRUE means barred
	

	>Access probability factor
	MP
	
	XXX
	
	

	>Access class barring time
	MP
	
	XXX
	
	

	>Access class barring
	MP
	6
	BOOLEAN
	Access Class Barring for AC 10- 15
	

	BW information
	
	
	
	
	

	>UL Bandwidth
	MP
	
	Integer (0..15)
	Provides information about the uplink carrier bandwidth. Defined in 36.104
	

	Semi-static common channel configuration information
	MP
	
	<ref>
	E.g. RACH parameters
	

	PRACH Parameters
	
	
	<ref>
	
	

	>PRACH time-domain configuration
	MP
	
	FDD: Integer (0..15)
TDD: TBD
	
	

	>PRACH frequency-domain configuration
	MP
	
	TBD
	Only relevant for the case of TDD
	

	>Preamble-format
	MP
	
	FDD: Integer (0..3)

TDD: TBD
	
	

	>Root-sequence-index
	MP
	
	Integer (0..1023)
	
	

	>Zero-correlation-zone length
	MP
	
	Integer (0..15)
	
	

	>High-speed flag
	MP
	
	BOOLEAN
	
	

	>PRACH transmit power setting.
	MP
	
	TBD
	
	

	PUCCH-Structure
	
	
	<ref>
	
	

	>PUCCH-resource-size
	MP
	
	TBD
	
	

	CQI-reporting
	
	
	<ref>
	
	

	>Nominal PDSCH-to-RS-EPRE-offset
	MP
	
	TBD
	
	

	Semi-static shared channel configuration information
	MP
	
	<ref>
	
	

	>Unavailable PDSCH resource elements
	
	
	TBD
	
	

	PUSCH-structure
	
	
	<ref>
	
	

	>Parameter M 
	
	
	Integer (0..3)
	
	

	>Hopping mode
	MP
	
	BOOLEAN
	
	

	Physical signals
	
	
	<ref>
	
	

	>Downlink Reference-signal power
	OP
	
	TBD
	
	

	UL reference signals
	
	
	
	
	

	>Group-hopping-enabled
	MP
	
	BOOLEAN
	
	

	>Group-assignment-PUSCH
	MP
	
	Integer (0..511)
	
	

	>Group-assignment-PUCCH
	MP
	
	Integer (0..511)
	
	

	>Sequence-hopping-enabled
	MP
	
	BOOLEAN
	
	

	>Dynamic-cyclic-shift
	MP
	
	BOOLEAN
	
	

	>Cyclic-shift
	MP
	
	TBD
	
	

	UL sounding RS
	
	
	<ref>
	
	

	> SRS subframe configuration
	MP
	
	TBD
	
	

	UL Power Control
	
	
	<ref>
	
	

	>P0,NOMINAL_PUSCH
	MP
	
	Integer (0..255)
	
	

	>(
	MP
	
	Integer (0..7)
	
	

	>(MCS
	MP
	
	TBD
	
	

	>Accumulation-Enabled
	MP
	
	BOOLEAN
	
	

	>TPC step size (PUSCH)
	MP
	
	BOOLEAN
	
	

	>P0, PUCCH:
	MP
	
	Integer (0..31)
	
	

	>(MCS_PUCCH
	MP
	
	TBD
	
	

	>TPC step size (PUCCH)
	MP
	
	Integer (0..3)
	
	

	>PSRS_OFFSET
	MP
	
	TBD
	
	

	>MCSREF
	MP
	
	TBD
	
	

	
	
	
	
	
	

	UE timers and constants
	MP
	
	
	
	

	Frequency related info
	MP
	
	
	
	

	>Uplink EARFCN
	MD
	
	Integer (0..max)
	Default value determined from default TX-RX frequency separation defined in [36.101]
	

	>Additional spectrum emission requirement
	MP
	
	Integer (0..31)
	Defined in [36.101]
	


NOTE 1:
UE timers and constants related to functionality for which parameters are provided in another SIB are included in the corresponding SIB.

NOTE 2:
It is FFS whether Uplink EARFCN should be moved to SIB 1. This relates to the discussion on UE capability for variable TX-RX frequency separation
6.3.1a.5
SYSTEM INFORMATION BLOCK TYPE 3

Cell re-selection information, mainly related to the serving cell.
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Cell re-selection info of serving cell
	MP
	
	<ref>
	(If any)
	

	Cell re-selection info common for cells e.g. Ssearch
	MP
	
	<ref>
	
	

	Qhyst
	MP
	
	Integer (XXX)
	[dB]
	

	Treselection
	MP
	
	Integer (0..XX)
	[s]
	

	Sintrasearch
	OP
	
	Integer (XX)
	 [dB]
	

	Speed dependant reselection parameters
	OP
	
	
	Exact parameters FFS
	

	MBSFN parameters
	
	
	<ref>
	
	

	>Sub-frame configuration
	OP
	
	TBD
	
	

	>Cyclic-prefix length
	OP
	
	BOOLEAN
	
	

	>Unicast-part length
	OP
	
	BOOLEAN
	
	

	>Neighbor-cell configuration
	OP
	
	Integer (0..4)
	
	


6.3.1a.6
SYSTEM INFORMATION BLOCK TYPE 4

Information about neighbouring frequencies and cells relevant for cell re-selection, covering both E-UTRA and other RATs. Includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Intra-frequency cell reselection parameters
	
	
	
	
	

	>Snonintrasearch
	OP
	
	Integer (XX)
	[dB]
	

	>Threshserving,low 


	MP
	
	Integer (XX)
	FFS if same as Qrxlevmin

[dB]
	

	>Cell re-selection priority
	MP
	
	Integer (0..X)
	Absolute priority of the serving layer (0 means: highest priority)
	

	>Intra-frequency neighbouring cells list
	OP
	1..n
	
	List of neighbouring cells with specific cell re-selection parameters
Location of this IE is FFS i.e. it may also be in 6.3.1a.5
	

	>>Cell identity
	
	
	<ref>
	
	

	>>Qoffset cell
	MD
	
	Integer (XXX)
	Default value is 0
[dB]
	

	>Intra-frequency blacklisted neighbouring cells list
	OP
	1..n
	
	List of blacklisted neighbouring cells
	

	>>Cell identity
	
	
	<ref>
	
	

	Inter-frequency carrier frequency list
	OP
	1..n
	
	It is FFS if other frequency specific information may be provided 
	

	>Carrier frequency
	MP
	
	<ref>
	ARFCN
	

	>Threshx,high 

	MP
	
	Integer (XX)
	[dB]
	

	>Threshx,low 


	MP
	
	Integer (XX)
	[dB]
	

	>Cell re-selection priority
	OP
	
	<ref>
	
	

	>Qoffset_frequency
	MD
	
	Integer (XXX)
	Frequency specific offset. Default value is 0
[dB]
	

	>Inter-frequency neighbouring cells list
	OP
	
	1..n
	List of neighbouring cells with specific values for idle mode mobility parameters
It is FFS if these cells are signalled per frequency i.e. combining this list with the IE E-UTRA carrier frequency list
	

	>>Cell identity
	MP
	
	<ref>
	
	

	>>Qoffset_cell
	MD
	
	Integer(XXX)
	Default value is 0
[dB]
	

	>Inter-frequency blacklisted neighbouring cells list
	OP
	1..n
	
	
	

	>>Cell identity
	MP
	
	<ref>
	
	

	GSM/ GERAN cell re-selection parameters
	
	
	
	
	

	>Cell re-selection priority
	OP
	
	Integer (XX)
	Absolute priority of the RAT (0 means= highest priority).

FFS if priority should be per frequency of RAT
	

	>GSM/ GERAN carrier frequency list
	OP
	1..n
	
	It is FFS if other frequency specific information may be provided e.g. "NCC permitted" for country borders
	

	>>Carrier frequency
	MP
	
	<ref>
	ARFCN of BCCH carriers
	

	>>Band indicator
	MP
	
	Enumerated (DCS 1800, PCS 1900)
	Indicates how to interpret the ARFCN of BCCH carriers
	

	>>Qrxlevmin
	MP
	
	
	
	

	>>Threshx,high 

	MP
	
	Integer (XX)
	 [dB]
	

	>>Threshx,low 


	MP
	
	Integer (XX)
	 [dB]
	

	>>Qoffset_frequency
	MD
	
	Integer (XXX)
	Default value is 0
[dB]
	

	UTRA cell re-selection parameters
	
	
	
	
	

	>Cell re-selection priority
	MP
	
	Integer (XX)
	Absolute priority of the RAT – 0 = highest priority. NOTE: FFS if priority should be given per frequency of RAT
	

	>UTRA carrier frequency list
	OP
	1..n
	
	List of carrier frequencies
	

	>>UARFCN
	MP
	
	Integer (0 .. 16383)
	FDD: downlink frequency (Nd)

TDD: (Nt)
	

	>>UARFCN uplink
	C
	
	Integer (0..16383)
	FDD only: uplink frequency (Nu).

If absent for FDD, the default duplex distance defined for the operating frequency band shall be used 
	

	>>Threshx,high 

	MP
	
	Integer (XX)
	[dB]
	

	>>Threshx,low 


	MP
	
	Integer (XX)
	[dB]
	

	>>Qoffset_frequency
	MD
	
	Integer (XXX)
	Default value is 0
[dB]
	

	>>UTRA neigbouring cells list
	OP
	1..n
	
	List of neighbouring cells with specific cell re-selection parameters
It is FFS if these cells are signalled per frequency i.e. combining this list with the IE UTRA carrier frequency list
	

	>>>UTRA cell identity
	MP
	
	<ref>
	
	

	>>>UTRA cell specific re-selection parameters
	MP
	
	<ref>
	It is FFS which parameters may be specified e.g. cell specific offsets
	


Editors note
RAN2 has agreed not to provide cell specific re-selection parameters for GSM/ GERAN neighbours. To be confirmed by GERAN/ RAN4:

Editors note
RAN2 has agreed to indicate each UTRA neighbouring cell. To be confirmed by RAN4:

End of Text Proposal
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