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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 captures the agreements related to the physical layer aspects of the 7.68Mcps TDD option. The document acts as a reference point for the changes that are required to specifications including rationales for the required changes.
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 TR 25.895: "Analysis of higher chip rates for UTRA TDD evolution (Release 6)".

[2]
3GPP TS 25.202: “7.68Mcps TDD Option; Overall description: Stage 2”

[3]
3GPP TS 25.221: “Physical channels and mapping of transport channels onto physical channels (TDD)”

[4]
3GPP TS25.222: “Multiplexing and channel coding (TDD)”

[5]
3GPP TS25.223: “Spreading and modulation (TDD)”

[6]
3GPP TS25.224: “Physical layer procedures (TDD)”

[7]
3GPP TS25.225: “Physical layer; Measurements (TDD)”

3
Definitions, symbols and abbreviations

[Editor’s note: subsections of section 3 will be updated according to agreed text proposals].

3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

3.2
Symbols

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

3.3
Abbreviations

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

4
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 [1].  The 7.68Mcps TDD option stage 2 specification exists in [2].

The feasibility study [1] identified the following areas where changes to RAN1 specifications will be required for the support of the 7.68Mcps option:
· Chip duration;

· Support for SF32;

· Midamble construction;

· HSDPA related issues (HS-SCCH signalling of resources, UE capabilities);
· scrambling codes;

· synchronisation codes;

· channelisation code multipliers;

· timing advance (same range in terms of time, but doubled in terms of chips);

· UE capabilities;
There are further changes to specifications that will be required to indicate areas where the 7.68Mcps TDD option is totally aligned with the 3.84Mcps TDD option.

The following table summarises the main expected impacts on RAN1 specifications.

Table 4.1: Impact on specifications

	spec
	title
	impact

	25.201
	Physical layer - general description
	· text stating that there are 3 TDD options


	25.221
	Physical channels and mapping of transport channels onto physical channels (TDD)
	· support of SF32 in uplink and downlink

· definition of burst types for higher chip rate based on SF32

· transmission of TFCI / TPC at SF32

· construction of midambles

· association between midambles and channelisation codes

· definition of number of HS-SCCH associated with a UE

	25.222
	Multiplexing and channel coding  (TDD)
	· coding of HS-SCCH to support signalling of greater range of codes and transport block size

	25.223
	Spreading and modulation (TDD)
	· definition of chip rate

· channelisation code multipliers for SF32

· definition of scrambling codes

· weight factor for SF32

· definition of synchronization codes 

	25.224
	Physical layer procedures (TDD)
	· definition of number of timing advance bits

· update to cell search procedure

	25.225
	Physical layer; Measurements (TDD)
	· update time difference measurement definitions (measurements should cover the same range in time at the higher chip rate).


This work item is applicable to UTRA TDD only.

5
Physical layer – General description
[Editor’s note: this section should describe the changes that are required to TS 25.201].

6
Physical channels and mapping of transport channels onto physical channels

[Editor’s note: this section should describe the changes that are required to TS 25.221. The section will describe the changes highlighted in Table 4.1 and shall also indicate areas where there is alignment with 3.84Mcps TDD].
6.1
Services offered to higher layers

[Editor’s note: relates to section 4 of TS 25.221].

6.2
Physical channels for the 7.68 Mcps option

[Editor’s note: elates to section 5 of TS 25.221].
6.2.1
Frame Structure

[Description:]

The 7.68Mcps TDD option frame is of length 10ms and consists of 15 timeslots of duration 5120 * Tc, where Tc is the chip duration (Tc = 1 / 7.68 * 106 = 130.2ns). Any timeslot in the frame can be either uplink or downlink. At least one timeslot in the frame is assigned to the uplink and at least one timeslot in the frame is assigned to the downlink. The frame structure is shown in Figure 6.2.1.1.


[image: image2]
Figure 6.2.1.1: The 7.68Mcps TDD option frame structure

[Rationale:]

The 7.68Mcps TDD option frame structure is aligned with the 3.84Mcps TDD option frame structure. Support of 15 timeslots within the frame allows for the same fraction of the timeslot to be reserved for training sequences and guard periods as at 3.84Mcps (where the time required for training sequences and guard periods depends on propagation conditions and not on chip rate).

6.2.2
Timing Advance for Uplink Physical Channels

Timing advance shall be applied to PUSCH, UL DPCH and HS-SICH physical channels. PRACH shall not be timing advanced.

6.3
Mapping of transport channels to physical channels for the 7.68 Mcps option

[Editor’s note: relates to section 6 of TS 25.221].
6.4
Midambles

[Editor’s note: details basic midamble codes for 7.68Mcps option (cf section Annex A of TS 25.221) and signalling number of channelisation codes for the downlink common midamble case (cf Annex B of TS 25.221)].
7
Multiplexing and channel coding
[Editor’s note: this section should describe the changes that are required to TS 25.222. The section will describe the changes highlighted in Table 4.1 and shall also indicate areas where there is alignment with 3.84Mcps TDD].
8
Spreading and modulation

[Editor’s note: this section should describe the changes that are required to TS  25.223. The section will describe the changes highlighted in Table 4.1 and shall also indicate areas where there is alignment with 3.84Mcps TDD].
8.1
General

[Editor’s note: relates to section 4 of TS 25.223.].
8.2
Data Modulation for the 7.68Mcps option

[Editor’s note: relates to section 5 of TS 25.223.].
8.3
Spreading modulation

[Editor’s note: relates to section 6 of TS 25.223.].
8.4
Synchronisation codes for the 7.68Mcps option

[Editor’s note: relates to section 7 of TS 25.223.].
8.5
Cell synchronisation codes

[Editor’s note: relates to section 9 of TS 25.223.].
8.6
Scrambling codes

[Editor’s note: relates to Annex A of TS 25.223.].
9
Physical layer procedures

[Editor’s note: this section should describe the changes that are required to TS 25.224. The section will describe the changes highlighted in Table 4.1 and shall also indicate areas where there is alignment with 3.84Mcps TDD].
9.1
Timing Advance

[Description:]

The timing advance procedure shall be based on that described in section 4.3 of [7] with the exception that the required timing advance, 'UL Timing Advance' TAul will be represented as a 7 bit number (0-127).

The ‘UL Timing Advance’ is signalled to the UE by RRC signalling

The signalled timing advance ‘UL Timing Advance’ shall be the multiplier of 4 chips which is nearest to the required timing advance.

[Rationale:]

The timing advance procedure is based on that of 3.84Mcps. In order to cover the same timing advance in terms of time (assuming the same propagation delay can be tolerated at 7.68Mcps as at 3.84Mcps) and to maintain the same granularity of signalled timing advance in terms of number of chips, the number of bits required to signal timing advance is 7 bits. 

10
Measurements

10.1
Control of UE/UTRAN measurements

[Editor’s note: relates to section 4 of TS 25.225.].
10.2
Measurement abilities for UTRA TDD

[Editor’s note: relates to section 5 of TS 25.225. Covers UE and UTRAN measurements].
10.2.1
UE measurement abilities

[Editor’s note: relates to section 5.1 of TS25.225].
Table 10.2.2.1 defines the UE measurement abilities supported.
Table 10.2.2.1: UE measurement abilities

	Measurement ability
	Notes

	[…]
	

	[…]
	


10.2.2
UTRAN measurement abilities

[Editor’s note: relates to section 5.2 of TS25.225].

Table 10.2.2.2 defines the UTRAN measurement abilities supported.

Table 10.2.2.2: UTRAN measurement abilities

	Measurement ability
	Notes

	[…]
	

	RX Timing deviation
	Defined as per section 5.2.8 of TS25.225. Note that in order to express the same deviation in time, an extra bit will be required to express the ‘Rx Timing Deviation’ for the 7.68Mcps TDD option.

	[…]
	


11
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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