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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is part of the Release 7 work item “7.68 Mcps TDD Option”.  The purpose of the present document is to help the TSG RAN WG3 group to specify the changes to existing Iub/Iur specifications, needed for the introduction of the “7.68 Mcps TDD Option” feature for Release 7. This work task belongs to the TSG RAN Building Block “7.68 Mcps TDD Option: UTRAN Iub/Iur Protocol Aspects”.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP RP-040365: "Proposed Work Item on 7.68 Mcps TDD Option "

[2]
3GPP TR 25.895v6.0.0: "Analysis of higher chip rates for UTRA TDD evolution (Release 6)” 
[3]
3GPP TS 25.202: "7.68 Mcps TDD Option; Overall Description: Stage 2"
[4]
3GPP TR 25.809: “7.68 Mcps TDD Option: Physical Layer”
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.
<Editor`s note: to be completed >
3.2
Symbols

For the purposes of the present document, the following symbols apply:
<Editor`s note: to be completed >
3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

<Editor`s note: to be completed >
4
Background and Introduction
In RAN#25 plenary meeting a work item was approved for 7.68 Mcps TDD Option  [1]. An analysis of the feasibility and potential benefits of higher chip rates for UTRA TDD were presented in [2].  A stage 2 technical specification will be written by RAN1, as part of the work item [3].
7.68 Mcps TDD operates at twice the chip rate of 3.84 Mcps TDD, and therefore requires carriers of 10 MHz.  Many aspects will be common to 3.84 Mcps:  7.68 Mcps TDD is expected to re-use 3.84 Mcps TDD procedures/protocols as far as possible.
The areas in which 7.68 Mcps is expected to differ from 3.84 Mcps, that are relevant to Iub/Iur protocols, are [2]:

· Chip duration;

· Support for SF32 on the downlink and uplink;

· Midambles;

· HSDPA UE capabilities;
· Timing Advance & Rx Timing Deviation (same range in terms of time, but doubled in terms of chips);
· Timing adjustment value – for Cell Synchronisation;
· Physical layer parameters and measurements (e.g transmit powers, interference);
The following table summarises the main expected impacts on RAN3 specifications.

Table 1: Impact on specifications

	spec
	Title
	impact

	25.401
	UTRAN overall description
	· addition of higher chip rate TDD to UTRAN architecture

· power control aligns with 3.84Mcps TDD

· timing advance aligns with 3.84Mcps TDD

	25.402
	Synchronisation in UTRAN Stage 2
	· Node synchronisation aligns with 3.84Mcps TDD

· Timing advance aligns with 3.84Mcps TDD

	25.423
	Iur interface Radio Network Subsystem Application Part (RNSAP) signalling
	· Minimum SF increases to 32

· Downlink maximum number of physical channels (in total and per timeslot) doubled

· Midamble changes
· Rx timing deviation: should equal the timing deviation for 3.84Mcps TDD in terms of time

	25.425
	UTRAN Iur interface user plane protocols for CCH data streams
	· Rx timing deviation (RACH) to be defined for higher chip rate TDD : should equal the timing deviation for 3.84Mcps TDD in terms of time.

	25.427
	UTRAN Iur and Iub interface user plane protocols for DCH data streams
	· Rx timing deviation measurement applied to higher chip rate TDD

· timing advance procedure aligned with 3.84Mcps TDD

	25.433
	UTRAN Iub interface NBAP signalling
	· Minimum SF increases to 32

· Midamble changes
· Timing adjustment value

	25.435
	UTRAN Iub interface user plane protocols for CCH data streams
	· Rx timing deviation : should equal the timing deviation for 3.84Mcps TDD in terms of time
· timing advance procedure aligned with 3.84Mcps TDD

· power control procedure aligned with 3.84Mcps TDD

	25.453
	UTRAN Iupc interface Positioning Calculation Application Part (PCAP)
	· Rx timing deviation and timing advance are passed in Cell-ID measurements, align with 3.84 Mcps TDD


There is expected to be no impact on the following specifications:
25.410, 25.411, 25.412, 25.413, 25.414, 25.415, 25.419, 25.420, 25.421, 25,422, 25.424, 25.426, 25.430, 25.431, 25.432, 25.434, 25.442, 25.450, 25.451, 25.452, 25.460, 25.461, 25.462, 25.463.
<Editor`s note: these will be confirmed by the Stage 2 [3] >

This work item is applicable to UTRA TDD only.

5
Requirements

The overall system requirements are given in [3].
6


Study Areas

6.1
Impacts on Iub/Iur Interfaces – General Aspects
<Editor`s note:  this section should describe general aspects associated with 7.68 Mcps option,  e.g. Node B logical model, data streams, data ports, etc. >
6.1.1
Physical Layer Aspects
Timing advance and Rx Timing Deviation
The timing advance algorithm (in RRM, at the RNC) uses Rx Timing Deviation measurements made by the Node B and passed to the RNC in frame protocols.  At 3.84 Mcps the resolution is 4 chips.  The timing advance determined by RRM is signalled to the UE (RRC).

In addition, the Node B can be configured to take more accurate Rx Timing Deviation measurements of a UE, which are sent to the RNC as dedicated measurements.  At 3.84 Mcps the resolution of these is 0.0625 chips.  These accurate measurements can be used in location (they are passed to the location system using the PCAP protocol).

Strategy for 7.68 Mcps (this reflects RAN1 decisions, captured in [3,4]):

Timing advance & Rx Timing Deviation over FP

· 4 chip resolution 

· same dynamic range as 3.84 Mcps (in secs)

Rx Timing Deviation, dedicated measurement

· 0.0625 chip resolution giving greater measurement accuracy

· same dynamic range as 3.84 Mcps (in secs)

	
	3.84 Mcps
	7.68 Mcps

	Rx Timing Deviation (dedicated measurement)
	
	

	Range (chips)
	( 256
	( 512

	Resolution (chips)
	0.0625
	0.0625

	#bits to signal
	13
	14

	Rx Timing Deviation (over FP)
	
	

	Range (chips)
	( 256
	( 512

	Resolution (chips)
	4
	4

	#bits to signal
	7
	8

	Timing Advance
	
	

	Range (chips)
	0 – 252
	0 – 508

	Resolution (chips)
	4
	4

	#bits to signal
	6
	7



Paging

For the 7.68Mcps option, it has been agreed in RAN1 that the maximum number of paging indicators per paging block should be doubled to accommodate the greater number of users that may be supported by the 10 MHz carrier.  To achieve this:

· the number of PICH blocks per paging block (NPICH) is extended from {2,4} to {2,4,8}

· the number of PCH blocks per paging block (NPCH) is extended from {1..8} to {1..16}.

Consequently, a unique value range for the PI-bitmap needs to be defined for 7.68 Mcps.
DSCH Power Control from the RNC

In 3.84 Mcps TDD, the PDSCH may be power controlled from the RNC by sending a transmit power level value in the DSCH DATA FRAME that carries DSCH transport blocks to the Node B.  For 7.68 Mcps, the same method can be used and this has been agreed by RAN1.  Since the transmit power level is expressed relative to the maximum transmit power, no changes are needed to accommodate 7.68Mcps.
<Editor`s note: it is expected that the same physical channel types as employed by 3.84 Mcps will be used. >
6.1.2
Iub/Iur aspects
<Editor`s note: it is expected that the same frame protocols as employed by 3.84 Mcps will be used. >
6.2
Impacts on Iub/Iur Control Plane Protocols 

<Editor`s note: this section should describe Control Plane aspects associated with 7.68 Mcps option, e.g. signalling requirements, NBAP/RNSAP dedicated procedures, NBAP cell-level procedures, call flows, etc.>
6.2.1
NBAP Message Contents

Assessment of changes

	Procedure
	Aspect
	Discussion
	Impact on NBAP

	Common Transport Channel Setup
	TDD Channelisation Code (9.2.3.19)
	SF now includes SF32, both downlink and uplink.
	Need to extend to include SF32 codes

	
	Max PRACH Midamble Shifts (9.2.3.6)
	Currently can be set to 4 or 8 (for 3.84 Mcps).  Need to support up to 16.
	Add information element for 7.68Mcps supporting 4, 8 or 16 shifts.

	
	Midamble shift and burst type (9.2.3.7)
	Burst type 2 at 7.68Mcps supports 4 or 8 midambles (not 3/6 as at 3.84 Mcps).
	Copy midamble shift and burst type (9.2.3.7) and rework to form new 7.68Mcps variant.

	
	maxnoofSCCPCHs
	
	Extend ASN for 7.68 Mcps spanning 32 * 15 = 480 s-ccpch.

	
	S-CCPCH Power
	Uses DL Power 9.2.1.31 (-35..15dB relative to beacon)
	No change needed.

	
	PICH Power (9.2.1.49A)
	Range is -10..+5dB relative to beacon
	No change needed.

	
	Paging Indicator Length (9.2.3.8)
	Currently 2,4 or 8
	No change needed.

	Audit 
	Minimum spreading factor (9.2.1.47)
	SF now includes SF32, both downlink and uplink, but these values already exist in 9.2.1.47
	No change needed.

	
	Maximum DL power capability (9.2.1.39)
	Range is 0..50 dBm
	No change needed.

	
	Minimum DL power capability (9.2.1.46)
	Range is -30..50 dBm
	No change needed.

	
	Maxsccpchcell
	
	ASN to be extended for 7.68 Mcps spanning 32 * 15 = 480 s-ccpch.

	
	MaxFACHcell
	
	No change needed.

	
	MaxRACHcell

MaxPRACHcell
	Currently 16
	No change needed.

	
	Common Channels Capacity Consumption Law
	The maxnoofSFs is already sufficient (equal to 8)
	No change needed.

	
	Dedicated Channels Capacity Consumption Law
	The maxnoofSFs is already sufficient (equal to 8)
	No change needed.

	Common Measurement Initiation / Reporting
	The current measurement values are shown in Table 2 below.
	An extra bit is required for SFN-SFN value measurements to maintain a 1/16 chip resolution and the same span in terms of seconds.  However, there are no changes to the span of other SFN-SFN quantities (such as SFN-SFN Quality) – these are still based on a fraction of a chip resolution and a fixed span (measured in chips).  For such quantities we achieve higher resolution (measured in seconds) but a reduced span (measured in seconds) – for LCR, compared to HCR the reverse is true. 

HS-DSCH Provided Bit Rate, for 7.68Mcps, we define a new mapping for the values of 24 bit integer, extending the upper bound to at least 20 Mb/s..
<Note: HS-DSCH capabilities at 7.68Mcps have yet to be agreed by RAN1 and RAN2.  It is expected that the peak throughput will be double that of 3.84Mcps, at approximately 20 Mb/s>
	Extra bit required for SFN-SFN value measurements.

HS-DSCH Provided Bit Rate, for 7.68Mcps, define a new mapping for the values of the 24 bit integer.

	
	Neighbouring TDD Cell Measurement Info (9.2.1.47D/E)
	Contains midamble shift and burst type (which is different for 7.68Mcps)
	Need a new 7.68Mcps variant.

	Cell Setup
	Maximum Transmission Power (9.2.1.40)
	Range is 0 .. 50 dBm
	No change needed.

	
	P-CCPCH power (9.2.3.9)
	The current range of -15 .. 40 dBm is fine.  
	No change needed.

	
	IPDL (IDLE PERIOD DOWNLINK) is used to allow Node Bs to DTX.  Different parameters exist for LCR and HCR.  IPDL Parameter TDD lies at 9.2.3.5D.
	
	7.68 Mcps to re-use 3.84Mcps information element.

	Radio Link Setup & Reconfiguration
	DL Timeslot ISCP Info (9.2.3.4f)
	Current ISCP range is defined in 25.123 (-115 to -25 dBm), and is indexed by an int 0..91 by NBAP.

The minimum ISCP is determined by the noise floor ( -108dBm @ 3.84Mcps – even if noise figure = 0). At 7.68Mcps the noise floor is 3dB higher (for the same noise figure), so the current minimum value is still OK.  Upper value is also fine, so no change required
	No change needed.

	
	Minimum DL Power
	9.2.1.21, measured for a SF16 code, the range is -35 to +15 dB relative to beacon
	No change needed.

	
	Maximum DL Power
	9.2.1.21, measured for a SF16 code, the range is -35 to +15 dB relative to beacon
	No change needed.

	
	UL Time Slot ISCP Info (9.2.3.26D)
	Current range is defined in 25.123 ( -120 .. -57 dBm) and is indexed by an int 0..127 by NBAP.  

UL interference at 7.68Mcps is expected to be 3dB greater than at 3.84Mcps (fig 182 of [2].  However, the range is sufficient as it stands, and no change is needed.
	No change needed.

	
	Minimum CCTrCH Power
	9.2.1.21, measured for a SF16 code, the range is -35 to +15 dB relative to beacon
	No change needed.

	
	Maximum CCTrCH Power
	9.2.1.21, measured for a SF16 code, the range is -35 to +15 dB relative to beacon
	No change needed.

	
	HS-DSCH INFORMATION RESPONSE carries (HARQ )process memory size (9.2.1.49D) if explicit partitioning is used.
	The Process Memory Size IE is the size of an HARQ process in the Node B expressed in bits. It provides the maximum number of soft channel bits in the virtual IR buffer.  Range of values is 800 to 304000.  With the higher capability at 7.68 Mcps (20Mb/s – see note above) the largest value is still sufficient (stage 1 rate matching is needed).
	No change needed.

	
	MAC-hs guaranteed bit-rate (9.2.1.38Aa)
	Up to 16.7 Mb/s.  This is sufficient.
	No change needed.

	
	MAC-hs reordering buffer size for RLC-UM
	Up to 300 kB.  It is expected that the UM rates delivered to UEs will be unchanged at 7.68 Mcps.  Higher peak rates will be reached for AM services.
	No change needed.

	Dedicated Measurement Initiation and Reporting
	The current measurement values (9.2.1.24) are shown in Table 2 below.
	Changes to timing deviation measurements for 7.68 Mcps have been captured in 6.1.1.
	The range for Rx Timng Deviation is changed to Int 0..16383

	
	Measurement Increase/Decrease Threshold (9.2.1.43)
	The Measurement Increase/Decrease Threshold defines the threshold that shall trigger Event C or D.
	No need to change.

	
	Measurement Threshold (9.2.1.44)
	The Measurement Threshold defines the threshold that shall trigger Event A, B, E, F or On Modification.
	The range for Rx Timng Deviation is changed to Int 0..16383

	Physical Shared Channel Reconfiguration
	HS-PDSCH And HS-SCCH Total Power
	Uses 9.2.1.40.  Range is 0 .. 50 dBm
	No change needed.

	
	Max number of HS-SCCH codes
	Currently 32.  Although we now have sf32, so we could fit 32 hs-scch in one timeslot, no need to extend this is foreseen.
	No change needed.

	DL Power Timeslot Control
	Primary CCPCH RSCP (9.2.3.11A)
	Currently this uses Int 0..91, according to mapping of the non-negative values in ref. 25.123.

In order to maintain the same cell size, beacon power in 7.68Mcps needs to be equal to that at 3.84Mcps for a noise limited environment (twice processing gain,  twice noise).  Thus no change needed here.
	No change needed.

	
	Primary CCPCH RSCP Delta (9.2.3.11B)
	Primary CCPCH RSCP Delta is the offset used to report the negative reporting range of P-CCPCH RSCP as per 25.123  Span is int -5.. -1.
	No change needed.

	Cell Synchronisation
	
	
	This feature is not supported at 7.68 Mcps


Channelisation code changes
At 7.68 Mcps, on the downlink SF32 and SF1 are supported, whilst on the uplink SF 32, 16, 8, 4, 2 and 1 are supported.

9.2.3.19
TDD Channelisation Code
The Channelisation Code Number indicates which Channelisation Code is used for a given Physical Channel. In TDD the Channelisation Code is an Orthogonal Variable Spreading Factor code, that can have a spreading factor of 1, 2, 4, 8, 16 or 32 (7.68Mcps only).

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	TDD Channelisation Code 
	
	
	ENUMERATED (

(1/1), 

(2/1), (2/2), 

(4/1), .. (4/4), 

(8/1), .. (8/8), 

(16/1), .. (16/16),
(32/1),…(32/32),…)
	


Midamble changes
New information elements are required for 7.68 Mcps because in contrast to 3.84 Mcps:

a) there can be 16 PRACHs in one timeslot,

b) burst type 2 uses Kcell values of 4 and 8 (instead of 3 and 6)
9.2.3.6A
Max PRACH Midamble Shift 7.68Mcps

Indicates the maximum number of Midamble shifts to be used in a cell.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Max PRACH Midamble Shift 7.68Mcps
	
	
	ENUMERATED 
(4, 8, 16…)
	


9.2.3.7E
Midamble Shift And Burst Type 7.68 Mcps

This information element indicates burst type and midamble allocation.
Three different midamble allocation schemes exist:

Default midamble: the midamble is allocated by layer 1 depending on the associated channelisation code (DL and UL)

Common midamble: the midamble is allocated by layer 1 depending on the number of channelisation codes (possible in DL only)

UE specific midamble: a UE specific midamble is explicitly assigned (DL and UL)
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Burst Type
	
	
	
	

	>Type1
	
	
	
	

	>>Midamble Configuration Burst Type 1 And 3
	M
	
	INTEGER (4, 8, 16)
	As defined in [19]

	>>CHOICE Midamble Allocation Mode
	M
	
	
	

	>>>Default Midamble
	
	
	NULL
	

	>>>Common Midamble
	
	
	NULL
	

	>>>UE Specific Midamble
	
	
	
	

	>>>>Midamble Shift Long
	M
	
	INTEGER (0..15)
	

	>Type2
	
	
	
	

	>>Midamble Configuration Burst Type 2
	M
	
	INTEGER (4,8)
	As defined in [19]

	>>CHOICE Midamble Allocation Mode
	M
	
	
	

	>>>Default Midamble
	
	
	NULL
	

	>>>Common Midamble
	
	
	NULL
	

	>>>UE Specific Midamble
	
	
	
	

	>>>>Midamble Shift Short
	M
	
	INTEGER (0..7)
	

	>Type3
	
	
	
	UL only

	>>Midamble Configuration Burst Type 1 And 3
	M
	
	INTEGER (4, 8, 16)
	As defined in [19]

	>>CHOICE Midamble Allocation Mode
	M
	
	
	

	>>>Default Midamble
	
	
	NULL
	

	>>>UE Specific Midamble
	
	
	
	

	>>>>Midamble Shift Long
	M
	
	INTEGER (0..15)
	


6.2.2
RNSAP Message Contents


Assessment of changes

	Procedure
	Aspect
	Discussion
	Impact on RNSAP

	Radio Link Setup 
	Minimum spreading factor (9.2.3.4A)
	SF now includes SF32, both downlink and uplink
	Need to extend to SF32

	
	Maximum Number of UL Physical Channels per Timeslot (9.2.3.3B)
	No change over 3.84 Mcps, UE can use up to 2 per timeslot.
	None

	
	Maximum Number of DL Physical Channels (9.2.3.3C)
	SF32 now supported on downlink.
	Need to double range to 448 (14 x 32 – need min. of 1 uplink slot)

	
	Maximum Number of DL Physical Channels per Timeslot (9.2.3.3D)
	Extended to 32 (from 16)
	Extend range to encompass 32.

	
	P-CCPCH RSCP (9.2.3.5)
	Currently this uses Int 0..91, according to mapping of the non-negative values in ref. 25.123.

In order to maintain the same cell size, beacon power in 7.68Mcps needs to be equal to that at 3.84Mcps for a noise limited environment (twice the processing gain, twice the noise).  Thus no change needed here.
	No change needed.

	
	DL Timeslot ISCP Info (9.2.3.2D)
	Current ISCP range is defined in 25.123 (-115 to -25 dBm), and is indexed by an int 0..91 by RNSAP.

The minimum ISCP is determined by the noise floor ( -108dBm @ 3.84Mcps – even if noise figure = 0). At 7.68Mcps the noise floor is 3dB higher, so the current minimum value is still OK.  Upper value is also fine, so no change required.
	No change needed.

	
	UL Time Slot ISCP Info (9.2.3.13D)
	Current range is defined in 25.123 ( -120 .. -57 dBm) and is indexed by an int 0..127 by RNSAP.

UL interference at 7.68Mcps is expected to be 3dB greater than at 3.84Mcps (fig 182 of [2].  However, the range is sufficient as it stands, and no change is needed.
	No change needed.


	
	Maximum Uplink SIR (9.2.1.69)
	These elements allow the DRNC to initiate and set the bounds of the SIR target employed by the SRNC.  The current range is  -8.2 ..+17.3

Step 0.1 dB.

The UE calculates uplink transmit powers using this target, the beta and gamma values of the TFC, and other parameters (e.g. the constant value).  Use of SF32 is incorporated by a new gamma value.
	No change needed.


	
	Minimum Uplink SIR (9.2.1.69)
	
	

	
	Uplink SIR target (9.2.1.69)
	
	

	
	Maximum Allowed UL Tx Power (9.2.1.35)
	The current range is -50 to +33 dBm.

[2] section 5.4.1.2 says that the link budget at 7.68Mcps is the same as at 3.84Mcps when the UL tx power is the same (so there is no need for a higher Tx power at 7.68Mcps).
	No change needed.


	
	Maximum DL TX Power
(9.2.1.21A)
	The current range is -35..15dB relative to P-CCPCH.
	The maximum power should be the same as at 3.84Mcps. 

	
	Minmum DL TX Power (9.2.1.21A)
	The current range is -35..15dB relative to P-CCPCH
	The minimum power should be the same as at 3.84Mcps. 

	
	P-CCPCH power (9.2.1.43)
	The current range of -15 .. 40 dBm is fine.  
	No change needed.

	
	Secondary CCPCH Info TDD.  This defines the S-CCPCH and includes:

> midamble shift and burst type (9.2.3.4)
	Burst type 2 at 7.68Mcps supports 4 or 8 midambles (not 3/6 as at 3.84 Mcps).
	Introduce 7.68Mcps variant of midamble shift and burst type (9.2.3.4)

	
	> Secondary CCPCH TDD Code Information (9.2.3.7C)

>> TDD Channelisation Code (9.2.3.8)
	Need to include SF32.
	Add SF32 codes to TDD Channelisation Code (9.2.3.8).  Extend the range of maxnoofsccpchs

	Radio Link Reconfiguration
	Primary CCPCH RSCP Delta (9.2.3.5a)
	Primary CCPCH RSCP Delta is the offset used to report the negative reporting range of P-CCPCH RSCP as per 25.123  Span is int -5.. -1.
	No change needed.

	
	Rx Timing Deviation (9.2.3.7A)
	Changes to timing deviation measurements for 7.68 Mcps have been captured in 6.1.1.
	The range for Rx Timng Deviation is changed to Int 0..255

	Uplink Signalling Transfer
	Cell Capability Containers exist for both 3.84 and 1.28 Mcps TDD
	None
	Add Cell Capability Container for 7.68 Mcps

	Paging Request
	DRX Cycle Length coefficient
	Int 3..9 currently, this is the ‘k’ in 25.304
	To maintain the same paging latency, this value should be the same as for 3.84Mcps.

	Dedicated Measurement
	Dedicted Measurement Value (9.2.1.19) 
	Changes to timing deviation measurements for 7.68 Mcps have been captured in 6.1.1.
	The range for Rx Timng Deviation is changed to Int 0..16383

	
	Measurement Increase/Decrease Threshold (9.2.1.38)
	The Measurement Increase/Decrease Threshold defines the threshold that shall trigger Event C or D.
	No need to change.

	
	Measurement Threshold (9.2.1.39)
	The Measurement Threshold defines which threshold that shall trigger Event A, B, E, F or On Modification.
	The range for Rx Timng Deviation is changed to Int 0..16383.

	Common Measurement
	Common Measurement Value (9.2.1.12D)
	Extra bit required for SFN-SFN value measurements to maintain a 1/16 chip resolution and the same span in terms of seconds.  However, there are no changes to the span of other SFN-SFN quantities (such as SFN-SFN Quality) – these are still based on a fraction of a chip resolution and a fixed span (measured in chips).  For such quantities we achieve higher resolution (measured in seconds) but a reduced span (measured in seconds) – for LCR, compared to HCR the reverse is true. 
	Extra bit required for SFN-SFN value measurements.

	
	Neighbouring TDD Cell Info (9.2.1.41D)
	
	Re-use the 3.84Mcps information element for 7.68Mcps.

	UE Measurement Initiation
	UE Measurement Timeslot Info exist for both HCR & LCR (9.2.3.13Fe,
	
	Add UE Measurement Timeslot Info for 7.68Mcps to avoid ambiguity of HCR tag.

	UE Measurement Report
	The current measurement values are shown in Table 4 below.
	
	

	Idle Period Downlink
	IPDL is used to allow Node Bs to DTX.  Different parameters exist for LCR and HCR.
	
	Reuse 3.84 Mcps information element (9.2.3.4B)


Midamble changes
A new information element is required for 7.68 Mcps because in contrast to 3.84 Mcps:

a) burst type 2 uses Kcell values of 4 and 8 (instead of 3 and 6)
9.2.3.4a
Midamble Shift And Burst Type 7.68Mcps

This information element indicates burst type and midamble allocation.
Three different midamble allocation schemes exist:

-
Default midamble: the midamble is allocated by layer 1 depending on the associated channelisation code (DL and UL);

-
Common midamble: the midamble  is allocated by layer 1 depending on the number of channelisation codes (possible in DL only);

-
UE specific midamble: a UE specific midamble is explicitly assigned (DL and UL).

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Burst Type
	
	
	
	

	>Type 1
	
	
	
	

	>> Midamble Configuration Burst Type 1 And 3
	M
	
	ENUMERATED(4, 8, 16)
	As defined in [12]

	>>Midamble Allocation Mode
	M
	
	ENUMERATED(Default midamble, Common midamble, UE specific midamble)
	

	>>Midamble Shift Long
	C-UE
	
	INTEGER(0..15)
	

	>Type 2 
	
	
	
	

	>> Midamble Configuration Burst Type 2
	M
	
	ENUMERATED (4, 8)
	As defined in [12]

	>>Midamble Allocation Mode
	M
	
	ENUMERATED(Default midamble, Common midamble, UE specific midamble)
	

	>>Midamble Shift Short
	C-UE
	
	INTEGER

(0..7)
	

	>Type 3
	
	
	
	UL only

	>> Midamble Configuration Burst Type 1 And 3
	M
	
	ENUMERATED (4, 8, 16)
	As defined in [12]

	>>Midamble Allocation Mode
	M
	
	ENUMERATED(Default midamble, UE specific midamble)
	

	>>Midamble Shift Long
	C-UE
	
	INTEGER(0..15)
	


	Condition
	Explanation

	UE
	The IE shall be present if the Midamble Allocation Mode IE is set to "UE-specific midamble".


6.3
Impacts on Iub/Iur User Plane Protocols 

Specifications 25.425, 25.427 and 25.435 shall be modified to include 7.68Mcps operation in a similar fashion to 3.84 Mcps.  Changes are also needed to accommodate the different rx timing deviation and timing advance signalling for 7.68Mcps compared to 3.84Mcps (see Section 6.1 above).  The paging indicator bit-map is also revised (see Section 6.1 above).

For example, from 25.425:

6.2.5.11
Rx Timing Deviation [3.84Mcps TDD]

Description: Measured Rx Timing Deviation as a basis for timing advance.

Value range: {-256, ..., +255} chips


{N*4 - 256} chips ( RxTiming Deviation < {(N+1)*4 - 256} chips

With N = 0, 1, ...,127

Granularity: 4 chips.

Field length: 7 bits.

6.2.5.11B
Rx Timing Deviation [7.68Mcps TDD] 
Description: Measured Rx Timing Deviation as a basis for timing advance.

Value range: {-512, ..., +511} chips


{N*4 - 512} chips ( RxTiming Deviation < {(N+1)*4 - 512} chips

With N = 0, 1, ...,255

Granularity: 4 chips.

Field length: 8 bits.
For example, from 25.427:

6.3.3.10
TIMING ADVANCE [3.84Mcps and 7.68 Mcps TDD]

6.3.3.10.1
Payload structure

Figure 23 shows the structure of the payload when the control frame is used for timing advance.
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Figure 23: Structure of the TIMING ADVANCE control frame

6.3.3.10.2
CFN

Description: The CFN value in this control frame is the frame that the timing advance will occur.

Value range: As defined in subclause 6.2.4.3.

Field length: 8 bits.

6.3.3.10.3
TA [3.84 Mcps]
Description: UE applied UL timing advance adjustment.

Value range: {0-252 chips}.

Granularity: 4 chips.

Field length: 6 bits.

6.3.3.10.3A
TA [7.68 Mcps]

Description: UE applied UL timing advance adjustment.

Value range: {0-508 chips}.

Granularity: 4 chips.

Field length: 7 bits.
In 25.435:

6.2.7.12
Paging Indication bitmap (PI-bitmap)

Description: Bitmap of Paging Indications PI0..PIN-1. Bit 7 of the first byte contains PI0, Bit6 of the first byte contains PI1,,…, Bit7 of the second byte contains PI8 and so on.

Value range: 
[FDD - 
{18, 36, 72 or 144 Paging Indications}.]


[3.84Mcps TDD – 
{30, 34, 60, 68, 120 and 136} Paging Indications for 2 PICH frames,



                 {60, 68, 120, 136, 240 and 272} Paging Indications for 4 PICH frames].

[1.28Mcps TDD – {44, 88 and 176} Paging Indications for 2 PICH frames,


                   {88, 176 and 352} Paging Indications for 4 PICH frames].

[7.68Mcps TDD – {30, 34, 60, 68, 120 and 136} Paging Indications for 2 PICH frames,



                   {60, 68, 120, 136, 240 and 272} Paging Indications for 4 PICH frames, 



………….  {120, 136, 240, 272, 480 and 544} Paging Indications for 8 PICH frames].
Field length: 
[FDD - 3, 5, 9 or 18 bytes (the PI-bitmap field is padded at the end up to an octet boundary)].


[3.84Mcps TDD – 4, 5, 8, 9, 15, 17, 30 or 34 bytes (the PI-bitmap field is padded at the endup to an octet boundary)].

[1.28Mcps TDD – 6, 11, 22 or 44 bytes (the PI-bitmap field is padded at the endup to an octet boundary)].

[7.68Mcps TDD – 4, 5, 8, 9, 15, 17, 30, 34, 60 or 68 bytes (the PI-bitmap field is padded at the end up to an octet boundary)].

In 25.435, the DSCH may be power controlled from the RNC, using the “Transmit Power Level” field in the same manner as for 3.84 Mcps.


6.4
Impacts on other specifications 
25.401
Text needed to align 7.68Mcps TDD with the Timing Advance as undertaken at 3.84Mcps.


UL inner loop power control shall be aligned with 3.84Mcps.
25.402

Text needed to align 7.68Mcps TDD with the Timing Advance as undertaken at 3.84Mcps.

Inter-Node B Node Synchronisation may use synchronisation ports but synchronisation using cell synchronisation bursts shall not be supported.

25.453

In the Cell ID Measured Results, new tabular and ASN is required to capture the 7.68 Mcps Rx Timing Deviation measurements.
9.2.2.31
Cell-ID Measured Results Info List

This IE contains the Cell-ID measurements of signals associated with one or more cells.

Table 69

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Cell-ID Measured Results Info
	
	1..< maxNoOfMeasNCell >
	
	

	>UC-ID
	M
	
	9.2.2.37
	The identifier of the measured cell.

	>UTRAN Access Point Position with Altitude
	M
	
	9.2.2.36
	Exact geographical position of the base station antenna.

	>Geographical Area
	O
	
	9.2.2.6
	

	>Round Trip Time Info
	
	0..1
	
	FDD only

	>>UE Rx-Tx Time Difference Type 2
	M
	
	INTEGER

(0..8191)


	According to mapping in [13].

	>>UE Positioning Measurement Quality
	M
	
	9.2.2.35
	Quality of the UE Rx-Tx time difference measurement.

	>>Round Trip Time
	M
	
	INTEGER

(0..32766)
	According to mapping in [13].

	>Rx Timing Deviation Info
	
	0..1
	
	3.84Mcps TDD only

	>>Rx Timing Deviation
	M
	
	INTEGER (0..8191)
	According to mapping in [14].

	>>Timing Advance
	M
	
	INTEGER (0..63)
	According to [4].

	>Rx Timing Deviation LCR Info
	
	0..1
	
	1.28Mcps TDD only

	>>Rx Timing Deviation LCR
	M
	
	INTEGER (0..511)
	According to mapping in [14].

	>>Timing Advance LCR
	M
	
	INTEGER (0..2047)
	According to mapping in [14].

	>Rx Timing Deviation 768Info
	
	0..1
	
	7.68Mcps TDD only

	>>Rx Timing Deviation
	M
	
	INTEGER (0..16383)
	According to mapping in [14].

	>>Timing Advance
	M
	
	INTEGER (0..127)
	According to [4].

	>Pathloss
	O
	
	INTEGER

(46..158, ...)
	Unit: dB
downlink pathloss as defined in [4] subclause 10.3.7.3


6.5
Open issues

<Editor`s note: to be completed >
7


Agreements and associated contributions
<Editor`s note: to be completed >
8


Specification Impact and associated Change Requests
<Editor`s note: this section is intended to list the affected specifications and the related agreed Change Requests. >
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