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1. Introduction

Layer 1 parameters requiring broadcast are avoided to eliminate potential ‘chicken and egg’ problems (i.e. information is needed to detect the PDCCH but can only be obtained by detecting the PDCCH) and also so UEs waking up from DRX do not need to read system information (SU1, SU-x or MIB) which otherwise would cause excessive delays (80ms or more) before packet reception and transmission can be resumed.  The prime reason for reading system information at DRX wakeup is due to L1 parameter changes that impact control channel or subframe configuration or significantly impact functions like power control.  If there are many such parameters frequently changing at different times then a UE would continually have to read the system information and significant delays would result.
2. L1 Parameters Change Update Rate
It would be very useful to determine how often each Layer 1 parameter needs to change.  For example, every subframe (Uplink DM RS cyclic shift), at most once per hour (PHICH resource, PUCCH resource size, PUSCH hopping parameters (via SIB), SRS subframe configuration), at most once per day (most PRACH parameters, UL power control parameters except alpha ), or finally only if the site is reconfigured (PHICH symbol duration).  The L1 parameters are given below in the following tables based on the structure in [2] with additional columns including one on the expected ‘update rate’ of the L1 parameter.
 

To minimize DRX delay it is proposed that all parameters effecting UE's ability to transmit and receive properly (i.e. impact control channel and subframe configuration) or impact a UE’s ability to correctly perform a critical aspect of a function like power control after waking up from DRX must only be changed together at the same time no more than once per hour.  Any dynamic parameters (i.e. that need frequent updating on a subframe basis or less than hourly basis) must have one of the following properties:

· Included in scheduling grant/assignments

· Not change while UE is in DRX (“Kept during DRX”) 
· Delay insensitive (e.g. alpha used in UL power control can be compensated for by normal power control until updated) such that a UEs delayed parameter update (up to 160ms) has no or insignificant user or system performance impact.
· Have defaults so at handoff or at DRX wake up both UE and eNB will be synchronized and operate with the default until the UE can update up to 160ms later.
3. Proposal

It is proposed to discuss the additional information provided in the tables below and agree, as a starting point, the update rate of each parameter and verify that any parameter with subframe update rate or <1 hour update rate is in a grant/assignment, has a known default that can be substituted until parameter update is made up to 160ms later, or UE update can be delayed by up to 160ms without significant user or system performance impact.  It is also proposed that all parameters needing hourly updates should be updated at the same time.
4. References

[1] R4-071148, "Draft LS to RAN2 on Handover and Cell Reselection Interruption time ", RAN4#43bis June 2007

[2] R2-075519, “L1-related parameters to be configured by higher layers,” Ericsson, RAN2 Adhoc, December 2007

Bandwidth

	Parameter
	Update Rate
	Cell/UE specific
	Proposed location(s)
	Size [bits]
	Comment

	Downlink bandwidth 
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	Years
	Cell
	MIB,

RCR (for handover)
	4
	Provides downlink carrier bandwidth info (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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	Years
	Cell
	SIB,

RCR(for handover, part of RACH config)
	4
	Provides uplink carrier bandwidth info (number of resource blocks). Exact set of bandwidths to be determined by RAN WG4 and may differ between different frequency bands. 


TDD specifics

	Parameter
	Update Rate
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	DL/UL-assignment
	Months
	Cell
	SIB                    RCR (for handover)
	TBD
	Provides DL & UL subframe assignment info and DwPTS and UpPTS field length


Antenna information

	Parameter
	Update Rate
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Number of (cell-specific) antenna-ports
	> 1 hour
	Cell
	MIB,

RCR(for handover)
	2
	Provides information about the number of cell-specific antenna ports (1, 2, or 4)
Needed in Handover case to allow reading of PDCCH – RACH response.

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

	MIMO mode
	Kept during DRX
	UE
	Dedicated RRC
	
	Provides information about the MIMO mode used for PDSCH.

	Codebook subset restriction
	?
	?
	?Dedicated RRC
	4 Tx: 64 2 Tx: 9
	


MBSFN

	Parameter
	Update Rate
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Sub-frame configuration
	?
	Cell
	SIB in SU-1

Message 2, HO Complete ACK)
	4
	Provides information about the set of MBSFN subframes on the carrier.

	Cyclic-prefix length
	>1 hour
	Cell
	SIB, Message 2
	1
	Provides information about the cyclic prefix used in MBSFN subframes (normal or extended). If only extended CP possible then this param. not needed.

	Unicast-part length
	>1 hour
	Cell
	SIB, Message 2
	1
	Provides information about the length of the unicast region of MBSFN subframes (one or two OFDM symbols)

	Neighbor-cell configuration
	>1 hour
	Cell
	SIB

HO Complete ACK (not absolutely necessary)
	2
	Provides information about MBSFN-configuration of neighbor cells. See R1-073228 for further explanation.


Downlink power setting

	Parameter
	Update Rate
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Reference-signal power
	?
	Cell
	SIB
	TBD
	

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

	Unavailable PDSCH resource elements
	?
	Cell
	SIB
	
	Provides information about the presence and number of “unavailable” PRSCH resource elements.


Uplink power control

	Parameter
	Update Rate
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	P0,NOMINAL_PUSCH
	> 1 hour
	Cell
	SIB
	8
	

	P0, UE_PUSCH
	Kept during DRX
	UE
	Dedicated RRC
	4
	

	(
	200ms
	Cell
	SIB
	3
	

	(MCS
	>1 hour
	Cell
	SIB
	TBD
	A table of (MCS values, one for each MCS

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

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

	P0, PUCCH:
	>1 hour
	Cell
	SIB
	5
	

	(MCS_PUSCH
	>1 hour
	Cell
	SIB
	TBD
	A table of (MCS values, one for each MCS (i.e. for each PUCCH formats)

	TPC step size (PUCCH)
	>1 hour
	Cell
	SIB
	2
	Provides TPC step size information to use for PUCCH. Different interpretation for TPC received in UL grant and TPC-PDCCH

	PSRS_OFFSET
	.>1 hour
	Cell
	SIB
	TBD
	

	MCSREF
	>1 hour
	Cell
	SIB
	TBD
	Configurable according to current 36.213 but does it need to be configurable?


PRACH 

	Parameter
	Update Rate
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	PRACH time-domain configuration
	>1 hour
	Cell
	SIB

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

	PRACH frequency-domain configuration
	>1 hour
	Cell
	SIB

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

	Preamble-format
	>1 hour
	Cell
	SIB

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

	Root-sequence-index
	>1 hour
	Cell
	SIB

RCR (for handover)
	10
	

	Cyclic-shift-zone length
	>1 hour
	Cell
	SIB

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

	High-speed flag
	>1 hour
	Cell
	SIB

RCR (for handover)
	1
	

	PRACH Transmit power setting
	>1 hour
	Cell
	SIB

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


UL reference signals (PUSCH)

	Parameter
	Update rate
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Group-hopping-enabled
	>1 hour
	Cell
	SIB

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

	Group-assignment-PUSCH
	>1 hour
	Cell
	SIB

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

	Group-assignment-PUCCH
	>1 hour
	Cell
	SIB

HO: Message 2
	9
	Similar to Group-assignment-PUSCH but for PUCCH. [Not clear if needed if tied to cell ID]

	Sequence-hopping-enabled
	>1 hour
	Cell
	SIB

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

	Dynamic-cyclic-shift
	>1 hour
	Cell
	SIB

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
	>1 hour
	Cell
	SIB

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


UL sounding RS

	Parameter
	Update Rate
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

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

	Frequency-domain position
	>1 hour
	UE
	Dedicated RRC
	TBD
	

	Frequency-hopping information 
	>1 hour
	UE
	Dedicated RRC
	TBD
	Should be possible to merge with Frequency-domain position

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

	Periodicity
	>1 hour
	UE
	Dedicated RRC
	3
	Provides information about the period of UE SRS transmission

	Subframe offset
	>1 hour
	UE
	Dedicated RRC
	
	Provides information about the offset (within the SRS period) of the UE SRS transmission

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


PDCCH-structure - NEW

	Parameter
	Update rate
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Number of search regions and related information

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

	Hopping information
(GIVES eNB FLEXIBILITY BUT MAY NOT BE STRICTLY NECESSARY)
	>1 hour
	Cell
	RRC
	3 or 0?
	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
	>1 hour
	UE
	Dedicated RRC
	3
	Hashing function is function of (e.g.) UEID and Hashing Parameter if signalled.

	TPC PDCCH format 3-3A size
(ONLY NEEDED IF TWO SIZES ALLOWED)
	>1 hour
	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. Smaller size needed for coverage.

	Scheduling Assignment Format
(MAY NOT BE NEEDED)
	Kept during DRX
	UE
	Dedicated RRC
	2
	Indicates to UE the PDCCH format (1A or 1) to use for its (DL) scheduling assignment when in non-MIMO mode.  PDCCH format 1A is default.
Note if exhaustive search of format 0 and 1A hypotheses performed in SG-TPC (“0-1A-3(A)”) search region then this parameter is not needed.  

	Active DCI Formats
	>1 hour
	Cell
	RRC
	4
	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
	Kept during DRX
	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.


PHICH-structure

	Parameter
	Update Rate
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Duration (M)
	>1 year
	Cell
	MIB

RCR (for handover)
	1
	M=1 or 3 for unicast and 1 or 2 for MBSFN sf.  Control region size (n) is defined n=Max(n,M)

	Resource (N)
	>1 hour
	Cell
	MIB

RCR (for handover)
	2
	


PUCCH-structure
	Parameter
	Update Rate
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	PUCCH-resource-size
	>1 hour
	Cell
	SIB

HO Complete ACK
	TBD
	Provides info on number of resources assigned for PUCCH transmission within the cell


PUSCH-structure
	Parameter
	Update Rate
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Paramter M                 (see R1-075086)
	>1 hour
	Cell
	SIB

HO Complete ACK
	TBD
	

	Hopping mode
	>1 hour
	Cell
	SIB

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


CQI-reporting

	Parameter
	Update Rate
	Cell/UE specific
	Proposed locations
	Size [bits]
	Comment

	Resource
	Kept during DRX
	UE
	Dedicated RRC
	TBD
	Provides PUCCH resource (frequency and cyclic shift) info to use for CQI reporting.

	Periodicity (NP)
	Kept during DRX
	UE
	Dedicated RRC
	TBD
	

	Subframe offset (NOFFSET)
	Kept during DRX
	UE
	Dedicated RRC
	TBD
	

	CQI burst length
	Kept during DRX
	UE
	Dedicated RRC
	TBD
	

	CQI format indicator(s) for periodic reporting
	Kept during DRX
	UE
	Dedicated RRC
	TBD
	

	CQI format indicator for aperiodic reporting
	Kept during DRX
	UE
	Dedicated RRC
	TBD
	

	Nominal PDSCH-to-RS-EPRE-offset
	Kept during DRX
	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. 

























































































































































































































































































































































































