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Introduction
This document lists a number of L1 related parameters that are to be configured by RRC. The parameters are either to be provided via BCCH (broadcast) or as dedicated signaling. The list is taken from RAN1 LS (R1-080621) that was agreed and provided on RAN1 reflector.
The intention with this document is to propose placement of the different broadcast parameters, i.e. in what system information SIB’s they should be included. It is also discussed to what extent the broadcast parameters should also potentially be included in the handover command either as mandatory in case parameters are assumed to always differ between cells or, optionally included parameters that are typically the same between neighbor cells and, if the parameter is not included in the handover command, the UE can assume that the parameter value of the target cell is the same as that of the current serving cell.

Regarding the parameters provided by means of dedicated signaling, it is discussed to what extent these parameters can have default values and to what extent configured values can be kept at handover.
In addition most of parameters may require a possibility to be reconfigured during connected mode by means of reconfiguration but that particular issue is left FFS. 

Discussion

Bandwidth

	Parameter
	Size [bits]
	Configuration
	Comment

	Downlink bandwidth 
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	4
	Broadcast (MIB)

Dedicated (RRC) at HO
	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) Dedicated (RRC) at HO
	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.


The UE needs to know the uplink bandwidth in order to transmit on the uplink, including random-access transmission (as already agreed, DL bandwidth is included in MIB).

Proposal 1: Include “Uplink bandwidth” in SIB2 (SIB carrying RA related information)
The UE should know the downlink and uplink bandwidths when being handed over to a new cell. However, it can be expected that in the majority of cases the bandwidths of neighbor cells will be the same.

Proposal 2: Include “Downlink bandwidth” and “Uplink bandwidth” as optional parameters in the handover command. 

TDD specifics

	Parameter
	Size [bits]
	Configuration
	Comment

	DL/UL-assignment
	3
	Broadcast (SIB) Dedicated (RRC) at HO
	Provides information about the assignment of subframes for downlink and uplink.



	Special subframe patterns
	3 or 4
	Broadcast (SIB) Dedicated (RRC) at HO
	Length of fields DwPTS, GP, and UpPTS


	Same reference signals in neighbor cells
	1
	Broadcast (SIB)
	Provides information if the UE can assume that the same reference signals are available in neighbor cells as in serving cell [May be merged with the corresponding MBSFN-specific parameter “Neighbor-cell configuration”]
.


Knowledge what subframes are downlink subframes is needed e.g. for proper downlink channel estimation and measurements on the current serving cell. Thus the DL/UL assignment should be known as early as possible. 
Proposal 3: Include “DL/UL-assignment” into SI-1 of system information.
As the detailed use of the special subframe is not yet fully clear, it is difficult to conclude when information about the special subframe pattern is needed. A “current-best” proposal is to provide it together with the DL/UL assignment.

Proposal 4: Provide “Special subframe patterns” together with “DL/UL-assignment” parameter
Information about the reference signals of neighbor cells is needed for neighbor-cell measurements.

Proposal 5: Include “Same reference signals in neighbor cells” into SIB3 carrying cell reselection information
It can be expected that, in most cases, the DL/UL assignment and special subframe pattern is the same in neighbor cells.

Proposal 6: Include “DL/UL-assignment” and “Special subframe patterns” as optional parameters in the handover command.

Antenna information

	Parameter
	Size [bits]
	Configuration
	Comment

	Number of (cell-specific) antenna-ports
	2
	Dedicated (RRC) at HO
	Provides information about the number of cell-specific antenna ports (1, 2, or 4)
[Blindly detected from BCH decoding for cell selection. May need to be explicitly signaled at HO to avoid need to read BCH of target cell before HO]


	Transmission mode
	TBD
	Dedicated (RRC)
	Provides information about the antenna-transmission mode used for PDSCH. Includes use of antenna port 5 (“UE-specific” reference signal) as one mode. 


	Codebook subset restriction
	4 Tx: 64 

2 Tx: 9
	Dedicated (RRC)
	 


Although the number of antenna ports of the current cell can be blindly detected from BCH, in order to avoid reading BCH of neighbor cell before handover, it should be possible to provide information about the number of antenna ports of the target cell in the handover command. However, it can be expected that, in many cases, the number of antenna ports is the same in neighbor cells.
Proposal 7: Include “Number of (cell-specific) antenna-ports” as optional parameter in the handover command
In order to minimize the amount of signaling in the initial configuration, it is proposed that the UE is initially in a default Transmission mode e.g. transmit diversity (exact mode depends on the number antenna ports). Explicit reconfiguration is then used to move the UE to a different transmission mode. This needs to be confirmed with RAN1.
Proposal 8: UE should assume a default “Transmission mode” e.g. TX diversity until explicitly reconfigured (To be confirmed with RAN1)
At handover, the UE could keep the transmission mode. However, this may not always be possible, depending on e.g. the antenna configuration of the target cell. In that case there should either be a possibility to reconfigure mode during handover or, fall back to the default mode in case of e.g. RLF. 

Proposal 9: At handover UE should keep configured “Transmission mode”, alternatively provide a new “Transmission mode” in a handover command. Alternatively, in case of failed handover UE could fall back to default mode.
It makes sense to assume that the “Codebook subset restriction” can be kept at handover if “Transmission mode” is kept

Proposal 10: At handover, UE should keep “Codebook subset restriction” if “Transmission mode” is retained. 

MBSFN

	Parameter
	Size [bits]
	Configuration
	Comment

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

 

	MBSFN-part length
	1
	Broadcast (SIB)
	Provides information about the length of the MBSFN region of MBSFN subframes (5 or 6 OFDM symbols) [This may perhaps be on MCCH instead as it is only needed for MBMS UEs. Unicast UEs get the length of the unicast region from the PCFICH]


	Neighbor-cell configuration
	2
	Broadcast (SIB)
	Provides information about the MBSFN-configuration of neighbor cells (see also R1-073228 for more info).



Information about the subframe configuration is needed e.g. for proper channel estimation and own-cell measurements. Thus “Subframe configuration” should be known as early as possible.

Proposal 11: Include “Sub-frame configuration” in SIB1 
The MBSFN-part length is only relevant for MBMS UEs. Thus it seems to make sense to provide this information via the MCCH

Proposal 12: Convey “MBSFN-part length” within MCCH.
“Neighbor cells configuration” is needed for neighbor-cell measurements.

Proposal 13: Include “Neighbor-cell configuration” in SIB3 carrying cell reselection information.

“Sub-frame configuration” is typically the same between neighbor cells.

Proposal 14: Include “Sub-frame configuration” as optional parameter in handover command.

Proposal 15: Include Neighbor-cell configuration as optional parameters in the reconfiguration message sent as a subsequent message upon handover complete (this parameter can be viewed as a part of measurement configuration).

Downlink power setting

	Parameter
	Size [bits]
	Configuration
	Comment

	Reference-signal power
	TBD
	Broadcast (SIB)
	

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




“Reference signal power” is needed e.g. for downlink path-loss estimation for proper setting of RACH transmit power. 
Proposal 16: Include “Reference Signal Power” in SIB2 
Proposal 17: Include “Reference Signal Power” in HO command
Regarding the PDSCH-to-EPRE-offset, the exact structure of this information (exactly what to be signaled) is still under discussion in RAN1. Thus, it is currently difficult to make any firm conclusions on this. 
Uplink power control

	Parameter
	Size [bits]
	Configuration
	Comment

	P0,NOMINAL_PUSCH
	2×8
	Broadcast (SIB)
	There is one P0, NOMINAL_PUSCH parameter for persistent scheduling and one for non-persistent scheduling, thus the 2×

	P0, UE_PUSCH
	2×4
	Dedicated (RRC)
	There is one P0, UE_PUSCH parameter for persistent scheduling and one for non-persistent scheduling, thus the 2×


	(
	3
	Broadcast (SIB)
	

	Delta_MCS_PUSCH
	2
	Broadcast (SIB)
	A two-bit parameter is used to define the (MCS table


	Delta_MCS_Enabled
	1
	Dedicated (RRC)
	Possibility to disable (MCS on a per-UE basis.

	Accumulation-Enabled
	1
	Dedicated (RRC)
	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
	2×(N-1)
	Broadcast (SIB)
	A table of (MCS values, one for each MCS (i.e. for each PUCCH formats). Two bits (four possible values) per format except for a reference 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
	4
	Dedicated (RRC)
	


In general, the power control parameters are needed before any PUSCH/PUCCH transmission. It can be expected that all parameters, except perhaps the “Po” parameters, are often the same between neighbor cells.

Proposal 18: Include all uplink-power-control-related broadcast parameters (except perhaps “P0” parameters) in SIB2

Proposal 19: Include all uplink-power-control-related broadcast parameters (except perhaps “P0” parameters) as optional parameters in the HO command
The “P0” parameters (at least the cell-specific parts) may vary relatively rapidly. Thus they may be candidates for dynamically changing system information that may be placed under timing control.

Proposal 20: Send LS to RAN1 asking about the expected rate-of-change of “Po” parameters
PRACH 

	Parameter
	Size [bits]
	Configuration
	Comment

	PRACH configuration
	6
	Broadcast (SIB)
Dedicated (RRC) at HO
	Provides joint information about the PRACH time-domain (subframe), frequency-domain, and preamble configuration.



	Root-sequence-index
	10
	Broadcast (SIB) Dedicated (RRC) at HO
	

	Zero-correlation-zone configuration
	4
	Broadcast (SIB) Dedicated (RRC) at HO
	Different interpretation depending on High-speed flag and preamble format.
Smaller number of bits (3) needed in case of preamble format 4 (TDD only)


	High-speed flag
	1
	Broadcast (SIB) Dedicated (RRC) at HO
	

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




Proposal 21: Include PRACH parameters to be broadcasted as a part of SIB2 content of system information (SIB carrying RA-related information).

The Root-Sequence index is typically not the same between neighbor cells
Proposal 22: Include Root-sequence-index in the HO command.
The Zero-correlation configuration, High-Speed Flag, and PRACH configuration  can be expected to often be the same between neighbor cells

Proposal 23: Include Zero-correlation-zone configuration, High-speed flag and PRACH configuration) as optional information in HO command) 
The PRACH transmit power setting may vary rapidly. Thus it may be one of the candidates for dynamically changing system information that may be placed under timing control.

Proposal 24: Send LS to RAN1 asking about the expected rate-of-change of “PRACH transmit power setting”.

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
	5
	Broadcast (SIB)
	Provides information about the, to the cell, assigned PUSCH group 



	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
	3 or 4
	Broadcast (SIB)
	Provides information about the cyclic shift to use in the cell (if the cyclic shift is semi-statically assigned).



UL-reference-signal-related parameters need to be known by the UE before any transmission of PUSCH (or PUCCH) can take place:

Proposal 25: Include the UL-reference-signal-related parameters in SIB2 of system information.

Proposal 26: Include the UL-reference-signal-related  parameters as optional parameters in the HO command (some parameters to be considered to be mandatory i.e. Group-assignment-PUSCH and Cyclic-shift are likely candidates).
UL sounding RS

	Parameter
	Size [bits]
	Configuration
	Comment

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

	Frequency-domain position
	TBD
	Dedicated (RRC)
	

	Frequency-hopping information 
	TBD
	Dedicated (RRC)
	May be possible to merge with Frequency-domain position

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

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

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

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

	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. 

	Simultaneous transmission of Ack/Nack and SRS
	1
	Broadcast (SIB)
	Provides the configuration on simultaneous transmission of Ack/Nack and SRS. In case of non-simultaneous transmission, SRS is dropped. In case of simultaneous transmission, shortened Ack/Nack format is used. . 


The details of the parameters related to UL sounding RS is still relatively open in RAN1. Thus, it is currently difficult to make any conclusions on these parameters. 

PDCCH-structure

	Parameter
	Size [bits]
	Configuration
	Comment

	
	
	
	


PHICH-structure

	Parameter
	Size [bits]
	Configuration
	Comment

	Duration
	1
	Broadcast (MIB) Dedicated (RRC) at HO
	

	Resource
	2
	Broadcast (MIB) Dedicated (RRC) at HO
	


The PHICH structure can be expected to often be the same between neighbor cells. As previously agreed parameters are included in MIB for idle UE’s.
Proposal 27: Include PHICH-structure-related parameters as optional parameters in the HO command.
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
.

	Simultaneous transmission of Ack/Nack and CQI
	1
	Dedicated (RRC)
	Provides the configuration on simultaneous transmission of Ack/Nack and CQI. In case of non-simultaneous transmission, CQI is dropped. 

	Delta_shift
	2
	Broadcast (SIB)
	See e.g. R1-080035


	Delta_offset
	2 
	Broadcast (SIB)
	See e.g. R1-080035


Proposal 28: Include all PUCCH-structure-related broadcast parameters in SIB2.
The PUCCH resource can be expected to often be the same between neighbor cells. 

Proposal 29: Include “PUCCH-resource size” as an optional parameter in HO command.

“Delta_shift” and “Delta_offset” are normally different between neighbor cells.

Proposal 30: Include “Delta_shift” and “Delta_offset” as parameters in the HO command.
It seems reasonable that “Simultaneous transmission of Ack/Nack and CQI” is NO by default and explicitly reconfigured to YES. 

Proposal 31: Assume “Simultaneous transmission of Ack/Nack and CQI” as NO by default and have a possibility to explicitly reconfigure to YES.

It can be assumed that the UE can keep “Simultaneous transmission of Ack/Nack and CQI” configuration between cells as default. 

Proposal 32: Assume “Simultaneous transmission of Ack/Nack and CQI” configuration kept at handover although optionally it should be included in the handover command.
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.




The PUSCH structure needs to be known by the UE before any PUSCH transmission.
Proposal 33: Include PUSCH-structure-related parameters in SIB2.
It can be expected that the PUSCH structure is often the same between neighbor cells

Proposal 34: Include PUSCH-structure-related parameters as optional parameters in the HO command.
CQI-reporting
	Parameter
	Size [bits]
	Configuration
	Comment

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

	Periodicity (NP)
	TBD
	Dedicated (RRC)
	

	Subframe offset (NOFFSET)
	TBD
	Dedicated (RRC)
	

	CQI burst length
	TBD
	Dedicated (RRC)
	

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

	CQI format indicator for aperiodic reporting
	TBD
	Dedicated (RRC)
	

	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. 


It is proposed that configuration for CQI is explicitly set up by a UE reconfiguration. Many, but not all, of the dedicated parameters can probably, as default, be retained at handover. 
Proposal 35: CQI-reporting parameters are provided via dedicated signaling are configured by means of reconfiguration. 

Proposal 36: “Periodicity”, “CQI burst length”, and “CQI format indicators” can be kept, as default, at handover. It is FFS whether there should be a possibility to change those parameters at handover.
Proposal 37: Include “Nominal PDSCH-to-RS_EPRE-offset” in SIB3

The “PDSCH-to-RS-EPRE offset” can be expected to often be the same between neighbor cells.

Proposal 38: “Nominal PDSCH-to-RS_EPRE-offset” included as optional parameter in HO command.

Summary

We propose that RAN2 discusses and agrees to 38 proposals provided in this document as a starting point for placement of physical layer parameters within RRC specification. Ericsson would be happy to provide a text proposal reflecting the agreed proposals after discussion has taken place. As more input is provided by RAN1, RRC specification can be updated but the above proposals are considered as an important baseline in an attempt to complete content of broadcast SIBs as well as understanding what needs to be included in the handover command (the content of handover command is also rather incomplete at the moment) and, if anything needs to be included in the reconfiguration message that may be sent throughout the call (and right after the handover).
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