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Discussion

This document is based on the RAN1 LS R1-080622 and accompanying document R1-080621 “Physical layer parameters to be configured by RRC” that includes the list of L1 related parameters to be configured by RRC. As stated in the LS, list is preliminary and not exhaustive however it is RAN2 intention to use it in order to estimate impact on different messages and when the parameters are needed by the UE. As RAN1 updates the list, RAN2 will be provided with the latest status and more parameters can be included in the following versions of this document. First attempt to perform some kind of categorization was made in documents R2-080414 and R2-080253 submitted to RAN2#60bis and discussion continued shortly on RAN2 reflector. Following sections attempt to summarize scarce views provided on the topic.
No conclusions were made in the document and it mainly to be used as input into further discussion deciding placement of parameters in RRC messages.

Summary

As a guiding principle for discussion:
A) Information that needs to be broadcasted
1) When is the information needed by the UE?
2) Placement of information in different SIB’s according to the need or functionality
3) Determining periodicity for different SIB’s
B) Information that needs to be provided in dedicated mode
1) What information is needed during connection establishment?
2) What information needs to be changed/ is needed in handover scenario? And, does this information need to be included in message triggering handover or it can be provided with the subsequent reconfiguration message?
3) For dedicated information indicated in the document, is there a need to broadcast default values to be used by the UE when performing initial access or until reconfiguration is needed or performed?
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.


Downlink Bandwidth

The downlink bandwidth information is needed by the UE in order to camp on the cell and thus should be included in the MIB for idle mode UEs. In case of connected mode, this information may need to be included in the Handover message (RRC Connection Reconfiguration, RCR) in order for the UE to be able to receive downlink transmissions correctly.

Assuming that for majority of cases, DL bandwidth will be the same between different cells, alternatively this parameter may be optionally included only when DL bandwidth of the neighboring cells differs from the current cell BW for the case of handover.
It is also open what needs to be included in the case of IRAT handover.

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 random access. 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.

RAN2 has already agreed to include this information as a part of the Downlink Bandwidth in the MIB contents.

Since Uplink Bandwidth information is not needed before random access is performed, it is proposed to place it along other parameters carrying information related to RA procedure.

DL/UL bandwidth will decide the structure of PDCCH/PRACH/PUCCH. 
Samsung indicated their assumption that UL/DL BW can be indicated as optional in handover command and that MIB and SIB2 that are needed for connected mode UEs should be included in a 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”]


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. 

Question: when does UE need to receive TDD specific information?

· IDLE

· SIB1?
· Or, it is enough to include it in SIB3 carrying cell reselection related information
· Connected
RAN1 has discussed whether there should be an indication on whether UE could assume same subframe allocation when performing measurements on neighboring cells. In that case, TDD specific information could also be included in SIB2 together with random access related information.

For connected mode this information can optionally be included in the HO command.

CATT commented that for TDD mode relationship between UL/DL allocation and control channel structure (PHICH/PDCCH/PRACH) is still unclear in RAN1 i.e. Whether UL/DL allocation is used to deduce the meaning of PDCCH and therefore RAN2 should wait for RAN1 to conclude before making any decision on where to include parameters.
Antenna information

	Parameter
	Size [bits]
	Configuration
	Comment

	Number of (cell-specific) antenna-ports

	2
	Broadcast (MIB)

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]



	Antenna port 5 enabled
	1
	Dedicated (RRC)
	Provides information if a UE-specific reference signal is present and valid as phase reference for the PDSCH.

	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)
	


When it comes to the above parameters that need to be provided dedicated to the UE in RRC signaling, it is for RAN1 and RAN2 to agree how quick does the UE need to receive this information i.e. whether it is needed already during connection establishment or as a part of the reconfiguration procedure.
Transmission mode and Codebook subset restriction are needed when UE starts using MIMO mode and it is open when, after RA has finished should UE start using it. In principle, RAN2 preference would be to avoid signaling any additional information during connection establishment procedure. Therefore, it should be discussed whether UE should use a default mode (and consider broadcasting it via BCCH) until a point of time when a switch is needed to a better (typically more efficient) mode.
Thus, proposal is to have

· A) default transmission mode, detail are FFS

· B) Dedicated signaling of transmission mode when UE has already established RRC Connection

· Handover

· Reconfiguration

· C) No information included in messages used to setup an RRC Connection

Thus it is Ericsson assumption that these parameters are not needed for SRB’s. Most likely change of the parameters should be possible in a HO command and there may be the need to reconfigure these parameters throughout the connected mode.
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 lengthUnicast-part length
	11
	Broadcast (SIB)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]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 also R1-073228 for more info).

	
	
	
	


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. Different proposals were seen on the table i.e. including this info in SU-1 in order to allow quick reception of such information in idle mode. Similarly to allow for quick measurements (incl. CQI) of the serving cell this information should (?) included in the handover message. It has also been proposed that , MBSFN subframe allocation is included in SIB3 that carries serving cell reselection parameters whose timing needs to be decided by RAN2 (160-320ms).

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.

Neighbor-cell configuration

In case of idle mode UEs, it is sufficient for information regarding neighbor 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 neighbor cells. In case of connected mode UEs, this information may be provided in the first response message to the HANDOVER COMPLETE message.

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

The RS power is transmitted through system information in case of idle mode UEs and it is open whether it should be included in the Handover message in case of connected mode. RAN1 has no use of this information at the moment and it is up to RAN2 to decide when and how this may be used.

PDSCH-to-RS EPRE-offset

This parameter indicates the offset between the PDSCH and the reference signal and is indicated through dedicated signaling. 

It is open in which message these parameters should be included and is it unique per UE or per cell.
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)
	

	
	
	
	


When it comes to UL power control information, majority of parameters are to be broadcasted and will be needed when first UL message is to be transmitted. Therefore, these parameters can be included in the SIB carrying RA related parameters. P0, UE_PUSCH  is indicated through dedicated signaling and it is open when doe the UE need to receive it for the first time and, in case of handover, P0, UE_PUSCH  whether it needs to be indicated in the first message sent in response to the Handover Complete message along with other parameters as proposed in R2.080414. 

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. 

	
	
	
	

	
	
	
	


Together with IDLE mode, SIB2 carrying all the common channel information, the above info is needed for the handover scenario.

It is open what should be the periodicity of the SIB2, currently it is assumed to be 160ms.

It was also commented that once it is clear what information is static and what changes often between cells for dedicated mode, RAN2 needs to consider how the information is to be sent (whether a complete SIB is sent to the UE or UE could read certain SIB’s upon HO whereas more dynamic parameters are/need to be provided to the UE in dedicated manner)

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).

	
	
	
	

	
	
	
	


All the UL reference signal information is proposed to be included together with RA information sent in SIB2. It is open when in connected mode UE need to receive these parameters.

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. 


RAN2 should confirm with RAN1 whether sounding is needed for signaling and if information can be provided to the UE in dedicated reconfiguration message after initial access has been completed, as soon as sounding needs to be started. Upon handover, it is open what information needs to be sent. This set of parameters could possibly be discussed in conjunction with CQI related 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
	


It has been agreed to include the PHICH structure information into MIB part of the BCCH content.
How to send the information during HO and whether whole MIB should be sent to the UE can be discussed.

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


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.


For PUSCH and PUCCH structure, in IDLE mode it is SIB2 that should include all the information in order for the UE to acquire information at the same time as RA related parameters (information is needed by the UE when performing access in the cell. Information is also needed in the handover scenario. Delta parameters (PUCCH structure is cell specific and would be needed upon every HO). 
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. 


Where to place CQI reporting related parameters depends on when CQI reporting should be started by the UE. In principle, it should be started as soon as possible. As number of bits that can be sent during connection establishment is limited, is feasible to assume that CQI reporting could also be started with reconfiguration message once RRC Connection has been established. One way to optimize the size of information is to have a set of parameters broadcasted in SIB2 and send additional information dedicated to the UE or, possibly even have a default configuration to be used by the UE until connection is established and change it once radio bearer is established.
And, as all the previous parameters, it is open what parameters need to be “reconfigured” when handover occurs.

Conclusions

Due to rather limited discussion on the RAN2 reflector, this summary document provides no conclusions but is rather to be used as an input into further classification of the parameters to take place during RAN2#61.
When it comes to parameters to be included in system information it is slightly clearer when they may be needed by the UE.

What remains to be further studied is information to be provided to the UE in connected mode:

· What information needs to be provided during handover
· What information can be provided just after handover

· What parameters may require reconfiguration during the call

· Is there any information to be sent to the UE during connection setup

· Should complete e.g. MIB and SIB2 be sent to the UE during handover

· Are there parameters that have same values between different cells that don’t need to be sent i.e. they are only optionally included if they differ between cells

In addition, what information UE needs to acquire during Re-establishment procedure is also open.

In addition RAN2 needs to provide the naming inline with ASN.1 for certain parameters whereas RAN1 needs to provide default values and ranges, where missing, for all the parameters.
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