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1. Introduction

TSG RAN WG1 is currently refining and correcting the compressed mode parameter set description of TS 25.215.

The proposal attached was presented as tdoc r1-00-0176 (containing CR 25.215-036 rev2) at TSG RAN WG1 meeting #10 in Beijing and was agreed on in principal, but not yet approved. Final decision will be taken on a revised version at WG1 meeting #11.

In order to improve the information flow between the working groups and the convergence on compressed mode parameterisation, this proposal is taken as a basis for information and discussion.

The changes will be explained briefly and open items, some of them also beyond the scope of WG1, will be listed.

2. Changes to L1 compressed mode parameter list

Some parameters were renamed to allow consistent definitions and some parameters were changed or added to reflect L1 functionality.

The most significant changes are introduced in the following three tables, the detailed proposed changes can be found in the section 6.1.1.1 attached at the end of this document.

2.1 Renaming:

Old:
SN
TGP1,
TGP2
TGL
SFN
PD

New:
TGSN
TGPL1,
TGPL2
TGL1,
TGL2
TGCFN
TGPRC

2.2 New ranges/units:

Parameter:
TGD
TGPRC/PD

Old definition:
number of frames
number of frames (PD)

New definition:
number of slots
number of patterns (TGPRC)

2.3 New parameters:

TGMP
Transmission Gap pattern sequence Measurement Purpose: This parameter defines the purpose this transmission gap pattern sequence is intended for. Values are [TBD].

TGPSI
TGPSI: Transmission Gap Pattern Sequence Identifier selects the compressed mode pattern sequence for which the parameters are to be set. The range of TGPSI is [0 to 7].
Note: Whether it is needed as L1 parameter is still under discussion in WG1.

3. Open items

3.1 Requirements, purposes, signalling:

Although WG1 follows a toolbox approach, meaning it provides a set of tools which can be configured and used by higher layers as needed, it would be helpful for WG1 to get more information about the estimated scenarios for compressed mode.

Some points which might need checking are:

· Measurement requirements (amount of compressed mode used, measurement speed needed when doing interfrequency measurements, CM start/stop/parameter change dynamics, maximum allowed impact on regular transmissions/interference)

· More detailed definition of "measurement purpose" (Is it necessary to specify frequency list, Radio access technology, explicit task?)

· Is some signalling optimization needed (the full parameter set is rather large)?

· Is a "single gap" (not full pattern sequence) needed?

3.2 CM parameter ranges:

In the current specifications, different ranges are used in different specs for the compressed mode parameters.

The tables listed in TR 25.922 (parameters used for different types of measurements) can provide some guidance for proper values.

Note that the units have changed with the current L1 proposal:

· TGD is now given in slots, not in frames

· TGPRC (old: PD) is now given in number of patterns, not in number of frames

3.3 Layer 1 limitations

Currently, layer 1 limitations are mostly unknown to higher layers.

Examples for such limitations are:

· maximum of one gap per frame for SF halving and higher layer scheduling

· maximum of one gap per TTI for puncturing

· CM reconfigurations only on TTI boundaries when puncturing is used

· minimum processing time between CM parameterization and CM start undefined
3.4 Missing functionality:

This functionality is mentioned, but not clearly defined:

· CM stop/cancellation: No primitive has been defined yet
4. Proposed action

In order to finalise the compressed mode definition for release 99, some action is needed.

Some first steps could be:

· Alignment of WG2, WG3, WG4 with new parameter definitions of WG1

· Consistent parameter ranges within all WGs

· LS from WG1 on L1 limitations

· Thorough investigation of open/unclear items before next WG meetings
Annex:
Proposed CR to TS 25.215 (Not yet approved, will be slightly revised)

5. Measurements for UTRA FDD

5.1 UE measurements

5.1.1 Compressed mode

5.1.1.1 Use of compressed mode/dual receiver for monitoring

A UE shall, on higher layers commands, monitor cells on other frequencies (FDD, TDD, GSM).  To allow the UE to perform measurements, higher layers shall command that the UE enters in compressed mode, depending on the UE capabilities. 

In case of compressed mode decision, UTRAN shall communicate to the UE the parameters of the compressed mode.

A UE with a single receiver shall support downlink compressed mode.

Every UE shall support uplink compressed mode, when monitoring frequencies which are close to the uplink transmission frequency (i.e. frequencies in the TDD or GSM 1800/1900 bands). 

All fixed-duplex UE shall support both downlink and uplink compressed mode to allow inter-frequency handover within FDD and inter-mode handover from FDD to TDD.

< WG1’s note : the use of uplink compressed mode for single receiver UE when monitoring frequencies outside TDD and GSM 1800/1900 bands is for further study > 

UE with dual receivers can perform independent measurements, with the use of a “monitoring branch” receiver, that can operate independently from the UTRA FDD receiver branch. Such UE do not need to support downlink compressed mode.

The UE shall support one single measurement purpose within one compressed mode transmission gap. The measurement purpose of the gap is signalled by higher layers.

The following section provides rules to parameterize the compressed mode. 

5.1.1.2 Parameterisation of the compressed mode

In response to a request from higher layers, the UTRAN shall signal to the UE the compressed mode parameters. 

A transmission gap pattern sequence consists of alternating transmission gap patterns 1 and 2, each of these patterns in turn consists of one or two transmission gaps. See figure 1.

The following parameters characterize a transmission gap pattern:

· TGSN (Transmission Gap Starting Slot Number): A transmission gap pattern begins on a radio frame, thereafter called first radio frame of the transmission gap pattern, containing at least one transmission gap slot. TGSN is the slot number of the first transmission gap slot within the first radio frame of the transmission gap pattern

· TGL1 (Transmission Gap Length 1): This is the duration of the first transmission gap within the transmission gap pattern, expressed in number of slots. 

· TGL2 (Transmission Gap Length 2): This is the duration of the second transmission gap within the transmission gap pattern, expressed in number of slots. If this parameter is not explicitly set by higher layers, then TGL2  = TGL1.

· TGD (Transmission Gap Distance): This is the duration of transmission between two consecutive transmission gaps within a transmission gap pattern, expressed in number of slots. The resulting position of the second gap within its radio frame(s) shall comply with the limitations of [2]. If this parameter is not set by higher layers, then there is only one transmission gap in the transmission gap pattern.

· TGPL1 (Transmission Gap Pattern Length): This is the duration of transmission gap pattern 1.

· TGPL2 (Transmission Gap Pattern Length): This is the duration of transmission gap pattern 2. If this parameter is not explicitly set by higher layers, then TGPL2 = TGPL1.

The following parameters control the transmission gap pattern sequence start and repetition:

· TGPRC (Transmission Gap Pattern Repetition Count): This is the number of transmission gap patterns within the transmission gap pattern sequence.

· TGCFN (Transmission Gap Connection Frame Number): This is the CFN of the first radio frame of the first pattern 1 within the transmission gap pattern sequence.

In addition to the parameters defining the positions of transmission gaps, each transmission gap pattern sequence is characterized by:

· UL/DL compressed mode selection: This parameter specifies whether compressed mode is used in UL only, DL only or both UL and DL.

· Compressed mode method: The method for generating the downlink compressed mode gap can be puncturing, halving the spreading factor or higher layer scheduling and is described in [2].

· Transmit gap position mode: The gap position can be fixed or adjustable. This is defined in [2].

· Downlink frame type: This parameter defines if frame structure type 'A' or 'B' shall be used in downlink compressed mode. This is defined in [2].

· Scrambling code change: This parameter indicates whether the alternative scrambling code is used for compressed mode method 'SF/2'. Alternative scrambling codes are described in [3].

· RPP: Recovery Period Power control mode specifies the uplink power control algorithm applied during recovery period after each transmission gap in compressed mode. RPP can take 2 values (0 or 1). The different power control modes are described in [4].

· ITP: Initial Transmit Power mode selects the uplink power control method to calculate the initial transmit power after the gap. ITP can take two values (0 or 1) and is described in [4].

· TGMP: Transmission Gap pattern sequence Measurement Purpose: This parameter defines the purpose this transmission gap pattern sequence is intended for. Values are [TBD].

The UE shall support [8] simultaneous compressed mode pattern sequences which can be used for different measurements. These pattern sequences are addressed by the following parameter:

· TGPSI: Transmission Gap Pattern Sequence Identifier selects the compressed mode pattern sequence for which the parameters are to be set. The range of TGPSI is [0 to 7]. 

Higher layers will ensure that the compressed mode gaps do not overlap and are not scheduled to overlap the same frame. Patterns causing an overlap or too long gaps will not be processed by the UE and interpreted as a faulty message.

In all cases, higher layers have control of individual UE parameters. The repetition of any pattern can be stopped on higher layers' command.
The parameters TGSN, TGL1, TGL2, TGD, TGPL1, TGPL2, TGPRC, TGCFN and TGPSI shall all be integers.
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Figure 1: Illustration of compressed mode pattern parameters

5.1.1.3 Parameterisation limitations

In the table below the supported values for the TGL1 and TGL2 parameters are shown.

Measurements performed on
Supported TGL1 values, when TGL2 is not set
Supported TGL1 and TGL2 values when both are set (TGL1, TGL2)

FDD inter-frequency cell
7, 14
(10, 5)

TDD cell
4
-

GSM cell
3, 4, 7, 10, 14
-

Multi-mode terminals shall support all TGL1 and TGL2 values for the supported modes.

Further limitations on the transmission gap position within its frame(s) are given in TS 25.212.
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