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1 Introduction

This is a revised version of text proposal from R1-99179, Handover from UTRA to GSM. The following things has been corrected : 

· Section 2.6 in this contribution: the definition of SDc has been corrected. Two additional parameters that has to be subracted in the equation are: To, the constant timing offset between uplink and downlink frames and Tpilot, the length of the pilot group at the end of the idle period. They were taken into account in the simulations, but were forgotten from the text proposal. The maximum value for Tpilot , corresponding to the spreading factors 512 and 256, was used in the simulations. To was assumed to be 250 (s.

· Section 2.7 in this contribution:  table defining values for parameter Npattern , used in FCCH search. Only values for idle slots 6,8,10,16 need to be defined, since those values are already selected earlier. So the Npattern values for other idle slot numbers were deleted from the text proposal. 

2 Text Proposals

2.1 Changes to S1.12 Chapter 7.4.1, "Frame structure types in downlink"

Extra TPC bits are sent before the beginning of the idle slot and an extra pilot is sent at the end of the idle slot to optimise the power control.
· 
· BTS transmission is off from the beginning of Data2 field in slot Nfirst, until the end of Data2 field in slot Nlast (Figure 7-23) Dummy bits are transmitted in the TFCI and Data1 fields of slot Nfirst, and BTS and MS do not use the dummy bits. Thus BTS and MS utilize only the TPC field of Nfirst.
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(b) Frame structure type B

Figure 2‑1.  Frame structure types in downlink slotted transmission

2.2 Changes to S1.12 Chapter 7.4.3.1, "Fixed Idle Position"

Idle period can be placed on fixed positions. The fixed idle positions are located on the center of a frame or on the center of two connected frames as shown in Figure 7-25Table 7-9.  shows the parameters for the fixed idle position case. The same slots are idle in both uplink and downlink, although the uplink slots are delayed compared to downlink.
Fixed positions are used in interfrequency measurements and in such intersystem measurements where the timing of the GSM cell SCH is not known or intersystem RSSI measurements.
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Figure 7-25.  Fixed Idle Position

Table 7-9. Parameters for Fixed idle position


Single-frame method
Double-frame method

Idle slots
Nfirst
Nlast
Nfirst
Nlast







3
8
10
16 in first frame
2 in second frame

4
7
10
15 in first frame
2 in second frame

5
7
11
15 in first frame
3 in second frame

6
6
11
14 in first frame
3 in second frame

8
5
12
13 in first frame
4 in second frame

10
N.A.
N.A.
12 in first frame
5 in second frame

16
N.A.
N.A.
9 in first frame
8 in second frame

2.3 Changes in S1.12 Chapter 7.4.3.2, "Adjustable Idle Position"
Position of idle period can be adjustable/relocatable for some purpose e.g. data acquisition on certain position as shown in Figure 7-26. Parameters of the adjustable idle positions are calculated as follows:

Nidle is the number of consecutive idle slots during Compressed Mode, as shown in Table 7-9

  Nidle = 3,4,5,6,8,10,16.

Nfirst specifies the starting slot of the consecutive idle slots,

  Nfirst = 1,2,3,…,16.

Nlast shows the number of the final idle slot and is calculated as follows;

  If Nfirst + Nidle <= 17, then Nlast = Nfirst + Nidle –1 ( in the same frame ),

  If Nfirst + Nidle > 17, then Nlast = Nfirst + Nidle – 17 ( in the next frame ).
The same slots are idle in both uplink and downlink, although the uplink slots are delayed compared to downlink.
Adjustable positions are used in intersystem measurements when the timing of the GSM SCH frame is known.
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Figure 7-26. Concept of Adjustable Idle Position

2.4 Changes in S1.12 Chapter 7.4.3.3, "Parameters for Slotted Mode"

[Table7-10 shows the detailed parameters for each number of idle slots. Each number of idle slots are classified for three cases:

Case 1 - Power measurement : Number of idle slots = , 3, 4, 5, 6.

Case 2 - Acquisition of control channels : Number of idle slots = 3, 4, 5, 6, 8, 10.

Case 3 - Actual handover operation : Number of idle slots = 10, 16.    

Table 2‑1. Parameters for Slotted Mode

Number of idle slots
Mode
Spreading Factor
Idle time [ms]
Transmission time
reduction method
Idle frame

combining





Puncturing
(S)/(D)








3







B
128 - 1
1.63 - 1.75



4



Puncturing (D)

Coding rate reduction:R=1/3->1/2 (S)


B
128 - 1
2.25 - 2.37


5






B
128 - 1
2.87 – 2.99


6



Puncturing (D)Spreading factor reduction by 2 (S)


B
128 - 2/1
3.50 - 3.62


8



R=1/3->1/2(D)

Spreading factor reduction by 2 (S)


B
128 - 2/1
4.75 - 4.87


10



Coding rate reduction:

R=1/3->1/2
(D)


B
128 - 1
6.00 - 6.12



16



Spreading factor reduction by 2



B
128 - 2
9.75 - 9.87



(S): Single-frame method as shown  in Figure 7-25 (1).

(D): Double-frame method as shown in Figure 7-25 (2).

SF=“2/1”: “2” is for (S) and “1” is for (D). ]

2.5 Changes in S1.15 Chapter 6.1.5.1, "Introduction"



A UE can do the measurements by using idle periods in the downlink transmission, where such idle periods are created by using the downlink slotted mode as defined in reference [2]. In addition to downlink slotted frames for measurements, the UTRAN will provide uplink slotted frames to allow the UE to GSM cells on frequencies closed to the FDD uplink band. The slotted mode is under the control of the UTRAN, and the UTRAN should communicate to the UE which frame is slotted. . 

Alternatively independent measurements not relying on the slotted mode, but using a dual receiver approach can be performed, where the GSM receiver branch can operate independently of the UTRA FDD receiver branch.

For smooth inter-operation between the systems, information needs to be exchanged between the systems, in order to allow the UTRAN to notify the UE of the existing GSM frequencies in the area ( see section 6.1.1.2.1.4). Further more integrated operation is needed for the actual handover where the current service is maintained, taking naturally into account the lower data rate capabilities in GSM when compared to UTRA maximum data rates reaching all the way to 2 Mbits/s.

The current section addresses in a first part the parametrisation of the slotted mode and in second stage the monitoring process in a more global way and encompasses the setting of monitoring set and reporting. The section is organised as follows :

In section 6.5.1.2 silence durations definition and parametrisation for SCH or FCCH tracking for one GSM either at initial search or for reconfirmation are defined. Such silence durations SDc correspond to the time required for a UE to listen to c consecutive GSM time-slots and are therefore contained in the idle period generated by the use of slotted frames. There is hence a correspondence between allocation by the UTRAN of slotted frames and silence durations. The subsequent sections 6.5.1.2.1.2, 6.5.1.2.2.3 and 6.5.1.2.4 then discuss the appropriate Silence duration pattern depending on the availability of timing information between UTRA serving cells and the GSM cell and whether the silence duration is used to initial tracking of a new GSM cell or reconfirmation. Addition silence duration will be required for power measurement of one or multiple GSM cells.

Section 9.2.1.2 addresses the parametrisation of the silence durations or equivalently the slotted mode when considering the monitoring of all cells, which requires a combination of power measurements and synchronisation tracking of one cell as a minimum. Different handover scenarios in terms of inter-operability as defined in XX.16 are addressed. 

Finally section 9.2.1.3 addresses the monitoring in a more general view. 

2.6 Changes in S1.15 chapter 6.1.5.2.1, "Definition of silence duration parameters"

This section provides a set of definitions for the parametrisation of the slotted mode , together with minimum requirement in terms of measurement by a UE

SDc  is defined as the following :


SDc = c * TSUTRA – 2 * tsynth - tmargin-To-Tpilot
where, 

tsynth. : tsynth. is the maximum allowed delay for a UE’s synthetizer to switch from one FDD to one GSM frequency. Typically this value could be derived, from the larger frequency difference switch  (= 1245 MHz)  which is the one from upper FDD  downlink frequency (2170 MHz)  to lower GSM downlink frequency (925 MHz) . The value of  tsynth.  is  set to [500 (s].
tmargin: tmargin is an implementation margin. This important, because it would be fatal to the success of the measurement process, if the terminal could not be able to measure the full length of SDc. The value of tmargin is set to 200 (s.
To: constant timing offset used to set up the transmission frame timing of an uplink DPCCH/DPDCH in the UE.
Tpilot : the duration of pilot at the end of the idle period.
c :  integer value {3,4,5,6,8, 10, 16}

TSUTRA : UTRA timeslot duration. 625 (s

SDc   : SDc is the time that the terminal can use to do the actual measurement, i.e. UTRA interfrequency measurement, GSM RSSI measurement, FCCH detection, or SCH decoding. 


TSDc : delay between two consecutive silence durations within a SD pattern  when GSM timeslot number  i mod(8) is the first timeslot to be captured by the first silence duration and GSM timeslot number ( i+c) mod(8) is the first timeslot to be captured by the second silence duration.

Tpattern : delay between two consecutive patterns.

Npattern : number of consecutive patterns to be used for scanning a particular GSM frequency before this search attempt is assumed to be unsuccessful.
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Figure 1 : illustrations of SD patterns, silence duration SDc ,Tpattern1 ,Tpattern2, TSDc and Npattern. 
<The figure should be edited accordingly>
2.7 Changes in S1.15 Chapter 6.1.5.2.2, "Setting of SD parameters for first SCH decoding without any timing knowledge"

The setting of the SD patterns is described in this section when used for first SCH decoding of one cell when there is no knowledge about the relative timing between the current FDD cells and the neighbouring GSM cell. The UE needs to perform a new SCH search procedure whenever a new neighbour cell is received with a sufficiently high power level (see 9.2.1.1.4). 


Repeat periods (t2) currently considered are 30 ms, 40 ms, 80 ms, 100 ms, 120 ms and 130 ms with idle time length (t1) 6, 8, 10 and 16 slots. These options are to be narrowed down in the future.
If silence durations are allocated by the UTRAN on a periodic basis in the downlink, then it is up to the UE to trigger the search procedure with the available silence durations. In this case, no specific signalling is needed between the UE and the UTRAN. 

If silence durations are not allocated on a periodic basis, the UE then initiates the search procedure by sending a "request new cell search" message to the UTRAN also signalling its capabilities for serial or parallel search as described above. The UTRAN then determines a suitable silence period pattern and signals this to the UE using the normal silence duration indicators. The UTRAN can delay the onset of this pattern depending on the timing priority the Network Operator has set for new BSIC identification. 

Once the UE has completed the search it signals the UTRAN with the timing of the associated SCH burst or with SCH-not-found (see 9.2.1.1.3) and the UTRAN ceases the silence duration pattern.



















































2.8 Changes in S1.15 Chapter 6.1.5.2.3, "Setting of SD parameters for first SCH decoding with timing knowledge and procedure at the UE"

The setting of the SD pattern is described in this section for the case where some knowledge on the relative timing between the UTRA FDD cells in the active set and the neighbouring GSM cells is available at the UE, either because delivered by the UTRAN or due to prior knowledge consecutive to previous FCCH detection by the UE
For GSM cells when the timing is known, the slotted frames (silence durations) can be allocated for a specific frame intended to capture a specific SCH (or FCCH if needed) from the GSM cell with known frame timing with relative to UTRA FDD cells in the active set.


The UE needs to perform a new SCH search procedure whenever a new neighbour cell is received with a sufficiently high power level . The UE then initiates the search procedure by sending a "request new cell search" message to the UTRAN. 

Signalling from the UTRAN to the UE for the use of one slotted frame for SCH decoding

The UTRAN sends to the UE specific signalling with the following information :
( The frame number where slotted mode occurs (frame number x+n times 306, where n=0,1,2,3)

( The GSM carrier for which the particular slotted frame is intended  (BS ID, carrier no, etc.)

( The type of slotted mode that will occur (single, double, or adjustable frame)

The signalling has to be UE specific as :

( All UEs should not make measurements at the time instant

( All UEs may not be dual mode

Reporting to higher layers (or to the UTRAN)

Once the UE has completed the search it signals the UTRAN with the timing of the associated SCH burst or with SCH-not-found  and the UTRAN ceases the silence duration pattern.
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