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1
Introduction
The physical layer parameters that need to be signalled by higher layers have been discussed to some extent on the RAN1 reflector – the list itself needs to be, of course, first agreed in RAN WG1. This contribution is intended to complement that list by providing further information to assist RAN2 in deciding where these parameters should be included within the RRC signalling.
2
Discussion
In order to decide were to place the parameters within the RRC signalling, the following tables include columns indicating whether the parameter is cell specific or UE specific and a column indicating when the parameter is needed by the UE. The 'when needed' uses the following categorisation to indicate when a parameter is needed:
1
Needed for the UE to read SU-1 from a cell (implying that it is needed in the MIB)
2 
Needed for the UE to read other SUs from a cell (implying that it is needed in SU-1)
3 - Needed for the UE to perform random access (i.e. messages 1-4) on a cell (implying that it is needed in a SIB and in dedicated RRC, at least for handover)?

4 - Needed for RRC_CONNECTED operation (e.g. after reception of message 4) on a cell (implying that it is needed in dedicated RRC signalling)? 

5 - Needed for serving and neighbour cell measurements in RRC_IDLE (implying that it is needed in a SIB)

6 - Needed for serving and neighbour cell measurements in RRC_CONNECTED (implying that it is needed in a dedicated RRC signalling)
Based on this information, the tables also include a column proposing the location(s) for the parameter within the RRC signalling. In this column, RCR is used as an abbreviation for RRC Connection Reconfiguration message, and the term 'Dedicated RRC' is used to refer to all the RRC messages that are capable of configuring physical layer parameters (i.e. RRC Connection Setup, RRC Connection Re-establishment and RRC Connection Reconfiguration).

Note that the size and comment columns are extracted from the draft provided on the RAN1 reflector. 

2.1
Bandwidth

	Parameter
	When needed
	Cell/UE specific
	Proposed location(s)
	Size [bits]
	Comment

	Downlink bandwidth 
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	1,2,3,4
	Cell
	MIB,

RCR (handover)
	4
	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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	3,4
	Cell
	SIB,

RCR(handover)
	4
	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.


2.1.1 Downlink Bandwidth

The downlink bandwidth is needed by the UE in order to camp and thus should be included in the MIB for idle mode UEs. In case of connected mode, this information needs to be included in the Handover message (RRC Connection Re-establishment, RCR) in order for the UE to be able to correctly receive downlink transmissions.
2.1.2 Uplink Bandwidth

The uplink bandwidth is needed by the UE in order to determine the location of the RACH opportunities. It is therefore needed to be included in a SIB for idle mode UEs and in the Handover message for UEs in connected mode, since on handover the first procedure the UE needs to perform is to RACH in on the pre-assigned RACH resource. For idle mode UEs, the information on uplink bandwidth is needed only for the purpose of determining the RACH resource location and hence can be included in the SIB carrying RACH information.

2.2
TDD specifics

	Parameter
	When needed
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	DL/UL-assignment
	2, 3, 4, 5, 6
	Cell
	SIB (SU-1)
RCR (handover)
	TBD
	Provides information about the assignment of subframes for downlink and uplink as well as length of fields DwPTS and UpPTS


2.2.1 DL/UL-Assignment
The UE needs to have knowledge about the DL/UL sub-frame split in order to determine the frames containing the RACH opportunities. 
2.3
Antenna information

	Parameter
	When needed
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Number of (cell-specific) antenna-ports
	1, 2, 3, 4
	Cell
	MIB,

RCR(handover)
	2
	Provides information about the number of cell-specific antenna ports (1, 2, or 4)


	Antenna port 5 enabled
	4
	UE
	Dedicated RRC
	1
	Provides information if PDSCH is transmitted from antenna power 5 or not

	MIMO mode
	4
	UE
	Dedicated RRC
	
	Provides information about the MIMO mode used for PDSCH.

	Codebook subset restriction
	4
	?UE
	Dedicated RRC
	4 Tx: 64 

2 Tx: 9
	


2.3.1 Number of (cell-specific) antenna ports

The UE needs to know the number of cell-specific antenna ports in order to reliably decode the control channels (PDCCH) and receive the response to the RACH. Thus it is necessary to embed this information in the MIB and the handover message. 
2.3.2 Other information

Other antenna related information such as antenna port 5 enabled, MIMO mode, codebook subset restriction is UE specific and therefore needs to be signalled through dedicated RRC signalling. In case of handover this information can be received from the target – i.e. after handover execution.
2.4
MBSFN
	Parameter
	When needed
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Sub-frame configuration
	[2?, 3, 4, 5, 6] 

TBD
	Cell
	SIB in SU-1
RCR (for handover) 
	4
	Provides information about the set of MBSFN subframes on the carrier.

	Cyclic-prefix length
	for MBSFN reception, DL ACK 
	Cell
	SIB

Post-HO: Message 2
	1
	Provides information about the cyclic prefix used in MBSFN subframes (normal or extended)

	Unicast-part length
	for MBSFN reception, DL ACK
	Cell
	SIB

Post-HO: Message 2
	1
	Provides information about the length of the unicast region of MBSFN subframes (one or two OFDM symbols)

	Neighbor-cell configuration
	5, 6
	Cell
	SIB

Post-HO: Message 2
	2
	Provides information about the MBSFN-configuration of neighbor cells


2.4.1
Sub-frame configuration

All MBSFN information is cell specific at the minimum and hence should be transmitted using system information. In particular information about the MBSFN sub-frame allocation is necessary for enabling reliable measurements in the UE and is therefore included in SU-1 thereby allowing quick reception of such information in idle mode. Similarly to allow for quick measurements (incl. CQI) of the serving cell this information is included in the handover message. 
2.4.2 
Cyclic-prefix length
In connected mode, this information should be provided in the first message sent in response to the HANDOVER COMPLETE message (i.e. Message 2 at the target) – for unicast reception this is required for correct reception of the DL HARQ ACK/NACK.
2.4.3
Unicast-part length

Should we not have this in SU-1 for idle mode UEs?  In connected mode, this information should be provided in the first message is response to the HANDOVER COMPLETE message - for unicast reception this is required for correct reception of the DL HARQ ACK/NACK..
2.4.4
Neighbor-cell configuration

In case of idle mode UEs, it is sufficient for information regarding neighbour cell MBSFN configuration to be received by the UE after re-selecting to the cell. The periodicity of the SIB information containing this information will determine the speed with which the UE can quickly make accurate measurements of the neighbour cells. In case of connected mode UEs, this information may be provided in the first response message to the HANDOVER COMPLETE message.
2.5
Downlink power setting

	Parameter
	When needed
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Reference-signal power
	3
	Cell
	SIB

RCR (handover)
	TBD
	

	PDSCH-to-RS EPRE-offset
	4
	Cell
	DedicatedRRC
	TBD
	Provides information about the offset between PDSCH and RS EPRE 
(not necessarily valid in some cases, e.g. QPSK with no spatial multiplexing)


2.5.1 Reference-signal power

The RS power is transmitted through system information in case of idle mode UEs and included in the Handover message in case of connected mode.

2.5.2 PDSCH-to-RS EPRE-offset

This parameter indicates the offset between the PDSCH and the reference signal and is indicated through dedicated signalling. In case of handover this can be included in the first message after receiving the Handover complete  message from the UE.  The default mode that is operational after handover is assumed to be non-MIMO mode.
2.6
Uplink power control

	Parameter
	When needed
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	P0,NOMINAL_PUSCH
	3, 4
	cell
	SIB
	8
	

	P0, UE_PUSCH
	4
	UE specific
	Dedicated RRC
	4
	

	(
	
	Cell
	SIB
	3
	

	(MCS
	
	Cell
	SIB
	TBD
	A table of (MCS values, one for each MCS

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

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

	P0, PUCCH:
	
	Cell
	SIB
	5
	

	(MCS_PUSCH
	
	Cell
	SIB
	TBD
	A table of (MCS values, one for each MCS (i.e. for each PUCCH formats)

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

	PSRS_OFFSET
	
	Cell
	SIB
	TBD
	

	MCSREF
	
	Cell
	SIB
	TBD
	Configurable according to current 36.213 but does it need to be configurable?


All the uplink power control parameters expect the P0, UE_PUSCH  are indicated through system information. P0, UE_PUSCH is indicated through dedicated signalling. In case of handover, P0, UE_PUSCH  and all the other parameters are indicated in the first message sent in response to the Handover Complete message. 
2.7
PRACH 

	Parameter
	When needed
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	PRACH time-domain configuration
	3, 4
	Cell
	SIB

RCR(for handover)
	4 
	Provides information about the PRACH time-domain (subframe) configuration.

	PRACH frequency-domain configuration
	3, 4

TDD only
	Cell
	SIB

RCR (for handover)
	TBD
	Provides information about the PRACH frequency-domain configuration. 
Only applicable to TDD carrier. 

	Preamble-format
	3, 4
	Cell
	SIB

RCR (for handover)
	2 (FDD)
3 (TDD)
	For TDD there is also a short preamble, i.e. a total of five preambles formats

	Root-sequence-index
	3, 4
	Cell
	SIB

RCR (for handover)
	10
	

	Cyclic-shift-zone length
	3, 4
	Cell
	SIB

RCR (for handover)
	4
	Different interpretation depending on High-speed flag

	High-speed flag
	3, 4
	Cell
	SIB

RCR (for handover)
	1
	

	Transmit power
	3, 4
	Cell
	SIB

RCR (for handover)
	TBD
	Some signaling related to the setting of the PRACH transmit power is needed. Clearly, the actual PRACH transmit power will also depend on e.g. estimated downlink path loss


All the PRACH parameters are included in system information for idle mode UEs and indicated through the Handover message for connected mode.

2.8
UL reference signals (PUSCH)

	Parameter
	When needed
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Group-hopping-enabled
	3, 4
	Cell
	SIB

Post-HO: Message 2
	1
	Provides information if group hopping is enabled or disabled (also valid for PUCCH)

	Group-assignment
	3, 4
	Cell
	SIB

Post-HO: Message 2
	9
	Provides information about the, to the cell, assigned group (5 bits), alternatively about the  assigned hopping pattern (9 bits)

	Sequence-hopping-enabled
	3, 4
	Cell
	SIB

Post-HO: Message 2
	1
	Provided information ifsequence hopping is enabled or disabled (only applicable if group hopping is disabled)

	Dynamic-cyclic-shift
	3, 4
	Cell
	SIB

Post-HO: Message 2
	1
	Provides information if the cyclic shift is dynamically assigned (via scheduling grant) or semi-statically assigned (via system information).

	Cyclic-shift
	3, 4
	Cell
	SIB

Post-HO: Message 2
	3
	Provides information about the cyclic shift to use in the cell (if the cyclic shift is semi-statically assigned).


System information is used to transmit all the parameters related to UL reference signals. In case of connected mode these parameters are signalled using the first message sent in response to the Handover Complete message from the UE.
2.9
UL sounding RS

	Parameter
	When needed
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	SRS-Bandwidth
	4
	UE
	Dedicated RRC
	1 (?)
	Current assumption is at least one narrow bandwidth and one wide bandwidth

	Frequency-domain position
	4
	UE
	Dedicated RRC
	TBD
	

	Frequency-hopping information 
	4
	UE
	Dedicated RRC
	TBD
	Should be possible to merge with Frequency-domain position

	Duration
	4
	UE
	Dedicated RRC
	1 (?)
	Current assumption is at least one-shot and infinite

	Periodicity
	4
	UE
	Dedicated RRC
	3
	Provides information about the period of SRS transmission from the UE

	Subframe offset
	4
	UE
	Dedicated RRC
	
	Provides information about the offset (within the SRS period) of the SRS transmission from the UE

	Transmission comb
	4
	UE
	Dedicated RRC
	1
	Provides information about the transmission comb (0 or 1) of the SRS transmission from the UE


All the parameters related to UL sounding RS are transmitted through dedicated RRC signalling. In case of handover, these parameters are included in the first message sent in response to receiving the Handover complete message from the UE. 
2.10
PDCCH-structure

	Parameter
	When needed
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Number of search regions
	
	Global
	Static (specified)
	0
	Number of search regions is statically defined so no parameters to signal. Determined from system BW, #TX antennae, PHICH configuration and control region size (n)

	Hopping information
	
	UE
	Dedicated RRC
	3
	Hopping patterns available for hashing function to map to.  Hopping patterns indicate which search regions are hopped to per subframe and each search region PDCCH format. Hopping period is 10ms.  Default pattern used if Hopping information unavailable.

	Hashing Parameter
	
	UE
	Dedicated RRC
	3
	Hashing function is function of (e.g.) UEID and Hashing Parameter if signalled.

	TPC PDCCH format 3-3A size
	
	Cell
	RRC
	1
	Indicates whether TPC PDCCH format 3 or 3A are same size as PDCCH format 0 or same size as PDCCH format 4. Default is PDCCH format 0 size.

	Scheduling Assignment Format
	
	UE
	Dedicated RRC
	2
	Indicates to UE the PDCCH format (1A,1,or 2) to use for its (DL) scheduling assignment.  Format 1A is default.

	Active CID Formats
	
	Cell
	RRC
	3
	Indicates the active PDCCH formats (0, 1A, 3, 3A) for UE’s “0-1A-3(A)” search regions.  Default is all are active.  Reduces blind detections

	Search Hypothesis Subset
	
	UE
	Dedicated RRC
	1
	Indicates which search region subset (0 or 1) to search in. Reduces #blind detections. Default is subset 0.  Can be conditioned on CQI.


2.11
PHICH-structure

	Parameter
	When needed
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Duration
	3, 4

?
	Cell
	MIB
RCR (for handover)
	1
	

	Resource
	3, 4

?
	Cell
	MIB
RCR (for handover)
	2
	


As agreed by RAN WG1 the PHICH parameters are included in the MIB for idle mode UEs. In addition they need to be included in the Handover message for connected mode.

2.12
PUCCH-structure (to be updated per latest, add PUSCH structure)
	Parameter
	When needed
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	PUCCH-resource-size
	3, 4
	Cell
	SIB

HO: Message 2
	TBD
	Provides information about the number of resources assigned for PUCCH transmission within the cell


The information related to the PUCCH allocation for the UE is sent through system information in case of idle mode UEs and through the first downlink message after handover completion in case of connected mode UEs.

2.13
PUSCH-structure 
	Parameter
	When needed
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Parameter M                
	4
	Cell
	SIB

HO Complete ACK
	TBD
	

	Hopping mode
	4
	Cell
	SIB

HO Complete ACK
	TBD
	Provides info if PUSCH hopping is only inter-subframe or inter + intra-subframe


2.14
CQI-reporting

	Parameter
	When needed
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Resource
	4
	UE
	Dedicated RRC
	TBD
	Provides information about the PUCCH resource (frequency and cyclic shift) to use for CQI reporting.

	Periodicity (NP)
	4
	UE
	Dedicated RRC
	TBD
	

	Subframe offset (NOFFSET)
	4
	UE
	Dedicated RRC
	TBD
	

	CQI burst length
	4
	UE
	Dedicated RRC
	TBD
	

	CQI format indicator(s) for periodic reporting
	4
	UE
	Dedicated RRC
	TBD
	

	CQI format indicator for aperiodic reporting
	4
	UE
	Dedicated RRC
	TBD
	

	Triggering rules for aperiodic reporting
	4
	UE
	Dedicated RRC
	TBD
	

	Nominal PDSCH-to-RS-EPRE-offset
	4
	Cell?
	Dedicated RRC
	TBD
	Provides information about the nominal measurement offset (in dB) between the PDSCH and RS EPRE that the UE should assume when computing CQI. 


All the parameters related to CQI-reporting are UE specific and thus transmitted using dedicated RRC signalling. In case of handover these parameters are included in the first message transmitted in response to the Handover complete message sent by the UE.

3
Proposal
It is proposed to discuss the additional information provided in the tables above and agree, as a starting point, the proposed location of each parameter within the RRC signalling.
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