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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


<Editor`s note: we need confirmation from RAN1 on paging indicator and DSCH RNC power control>
<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

<Editor`s note: include tabular changes to NBAP here. >
6.2.2
RNSAP Message Contents

<Editor`s note: include tabular changes to RNSAP here. >
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).
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.
<Editors note: the following two statements will complete this section once confirmed by RAN1:

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.

The paging indicator bit map is identical to that of 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.

<Editors note: the following statement will complete this section once confirmed by RAN1:

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 shall align with 3.84 Mcps.
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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