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Service Mode Support

1. Introduction

This document is presented as a concept proposal for how GERAN service modes may be supported using new system information and how an R5 mobile station can use this new system information to determine cell status for selection and reselection as well as for determination of service mode supported within any given cell.  It is viewed as a living document as updates will be necessary as service mode agreements are reached.

Discussion during the GERAN Ad Hoc #5 in Bellevue, the possibility of having cells that support only Iu mode was introduced [1]. This new mode together with the modes of operation previously agreed to in Sophia Antipolis [2] can be supported through the use system new information introduced specifically in support of GERAN. Defining this new system information will therefore allow any GERAN cell to indicate any of the service modes shown in Table 1 below.

Table 1 – Service Modes Indicated by System Information

A
Gb
Iu-cs
Iu-ps
Service Modes Viewed as Available by a pre-R5 MS
Service Modes Viewed as Available by an R5 MS

X
X
X
X
None (cell barred)
None (cell barred)

N
N
Y
N
None (cell barred)
Iu-cs

N
N
N
Y
None (cell barred)
Iu-ps

N
N
Y
Y
None (cell barred)
Iu-ps + Iu-cs

Y
Y
N
N
A + Gb
A + Gb

Y
Y
Y
N
A + Gb
A + Gb and Iu-cs

Y
Y
N
Y
A + Gb
A + Gb and  Iu-ps

Y
Y
Y
Y
A + Gb
A + Gb and Iu-cs + Iu-ps

Y
N
N
N
A
A

Y
N
Y
N
A
A and Iu-cs

Y
N
N
Y
A
A and Iu-ps

Y
N
Y
Y
A
A and Iu-cs + Iu-ps

All other service mode combinations are not applicable
Not applicable
Not applicable

Note that the 4 types of service possible within a cell as shown in Table 1 above (i.e. A, Gb, Iu-cs and Iu-ps) are conveyed using system information as follows:

· The “A mode” service is currently indicated as available by virtue of the existence of cell supporting a CCCH (assuming the cell is not barred). New system information proposed for GERAN will allow an R5 mobile station to determine that “A mode” service is not available even when CCCH is present.

· The “Gb mode” service is currently indicated as available whenever the “GPRS Indicator” is present in SI3/SI4/SI7/SI8 (assuming the cell is not barred). New system information proposed for GERAN will allow an R5 mobile station to determine that “Gb mode” service is not available even when “GPRS Indicator” is present.

· New system information proposed for GERAN will allow an R5 mobile station to determine that any combination of “Iu-ps mode” and “Iu-cs mode” service is available in a cell.

2. Overview of Proposed Changes to System Information

A set of changes to system information is required to accomplish the set of service modes indicated in Table 1 above.  Figure 1 below provides an overview of the SI and PSI messages that can be modified or introduced to accomplish support for this set of service modes.

Figure 1 - Service Mode Determination Tree for R5 MS



























Note 1 -
“GPRS Indicator – Iu Mode” (new) is identical in content to “GPRS Indicator” (existing) and is included when a cell supports Iu mode but not Gb mode. Note that either “GPRS Indicator – Iu Mode” may be present or “GPRS Indicator” may be present (i.e. not both). There is probably no more room left in SI3 and SI4 to allow the indication of a new information element (to be verified). If so, then SI7 or SI8 must be present and include “GPRS Indicator – Iu Mode” whenever a cell supports Iu mode service but not Gb mode service. 

Note 2 - 
SI13bis is new. The contents are identical to the contents of SI13 (i.e. it contains currently defined GPRS related parameters).  This message is present whenever the “GPRS Indicator – Iu Mode” information element is present in SI7 or SI8.

Note 3 - 
SI10 is new. It contains all Iu mode related parameters (e.g. GRA ID, double RA/LA/NMO, Iu-cs service indicator, Iu-ps service indicator).

Note 4 - 
PSI10 is new. It has the same content as SI10.

Note 5 -
“SI13bis PBCCH Location” (new) is identical in content to “SI13 PBCCH Location” (existing) and is included in PSI3 or PSI3bis whenever PBCCH is present and Iu mode service is supported in the cell (i.e. Gb mode service is not supported in the cell). Either “SI13bis PBCCH Location” may be present or “SI13 PBCCH Location” may be present (i.e. not both). 

Note 6 -
CELL_BAR_QUALIFY_Iu (new) will be read from SI7 or SI8 to determine the cell availability status for initial cell selection or cell reselection (i.e. assuming that SI3 and SI4 are already completely full as per Note 1) as well as the availability of Iu mode service in the cell. This information element will always be present.

Note 7 -
CELL_BAR_QUALIFY_Iu (new) will be read from PSI3 or PSI3bis to determine the cell availability status for cell reselection ) as well as the availability of Iu mode service in the cell. If PBCCH is present then this information element will always be present.

3. Cell Status for Selection and Re-selection

Existing system information along with the changes to system information proposed in section 2 above will result in an MS determining the selection and re-selection status of a cell according to its vintage as described below.

3.1 R98 and Earlier Mobile Stations

This type of MS reads CELL_BAR_ACCESS (existing) and CELL_BAR_QUALIFY (existing) to determine cell availability status as shown in Table 2 below.  

Table 2: Cell Status for R98 and Earlier Mobile Stations

CELL_BAR QUALIFY
CELL_BAR ACCESS
Cell selection priority
Status for cell reselection

0
0
normal
normal

0
1
barred
barred

1
0
low
normal

1
1
low
normal

3.2 R99 and R4 Mobile Stations: 

These MSs are capable of reading CELL_BAR_QUALIFY_2 (existing), CELL_BAR_ACCESS_2 (existing), CELL_BAR_ACCESS (existing) and CELL_BAR_QUALIFY (existing) and will use this information to determine cell availability status as shown in Tables 3 and 4 below. Note that even when PBCCH is present in a cell, this vintage of mobile station will still read BCCH information to determine the cell status for selection purposes.

Table 3: Cell Status for R99 and R4 Mobile Stations – PBCCH is not Present

CELL_BAR QUALIFY_2 
CELL_BAR QUALIFY
CELL_BAR ACCESS
Cell Selection Priority
Status for cell reselection

00
0
0
normal
normal

00
0
1
barred
barred

00
1
0
low
Normal

00
1
1
low
Normal

01
X
X
Low
Normal

10
X
X
Normal
Normal

11
X
X
Low
Normal

Table 4: Cell Status for R99 and R4 Mobile Stations – PBCCH is Present

CELL_BAR QUALIFY_2 
CELL_BAR ACCESS_2
Status for cell reselection

00
0
normal

00
1
barred

01
X
Normal

10
X
Normal

11
X
Normal

3.3 R5 Mobile Stations 

These MSs are capable of reading CELL_BAR_QUALIFY_Iu (new), CELL_BAR_QUALIFY_2 (existing), CELL_BAR_ACCESS_2 (existing), CELL_BAR_ACCESS (existing) and CELL_BAR_QUALIFY (existing) and will use this information to determine cell availability status as shown in Tables 5 and 6 below. Note that even when PBCCH is present in a cell, this vintage of mobile station will still read BCCH information to determine the cell status for cell selection purposes as shown in Table 5.

Table 5: Cell Status for R5 Mobile Stations – PBCCH is not Present

CELL_BAR QUALIFY_Iu 
CELL_BAR QUALIFY_2 
CELL_BAR QUALIFY
CELL_BAR ACCESS
Cell selection priority
Status for cell reselection

00
00
0
0
Normal
Normal

00
00
0
1
Barred
Barred

00
00
1
0
Low
Normal

00
00
1
1
Low
Normal

00
01
X
X
Low
Normal

00
10
X
X
Normal
Normal

00
11
X
X
Low
Normal

10
X
X
X
Normal
Normal

11
X
X
X
Low
Normal

CELL_BAR_QUALIFY_Iu = 01 is reserved

Table 6: Cell Status for R5 Mobile Stations – PBCCH is Present

CELL_BAR QUALIFY_Iu
CELL_BAR QUALIFY_2 
CELL_BAR ACCESS_2
Status for cell reselection

00
00
0
Normal

00
00
1
Barred

00
01
X
Normal

00
10
X
Normal

00
11
X
Normal

10
X
X
Normal

11
X
X
Normal

CELL_BAR_QUALIFY_Iu = 01 is reserved

4. Summary of Service Modes - R5 MS Perspective

The set of service modes proposed in Table 1 can be supported through the use of existing system information and the introduction of new system information (as described in section 2). How an R5 MS responds to system information to determine the specific service mode available is summarized in Tables 7 and 8 below. Note that when Iu mode service support is indicated it may be any combination of Iu-cs service mode and Iu-ps service mode.  In addition, if A mode service is supported in a cell then the value of CELL_BAR_QUALIFY_2 determines whether or not voice service is available as per R99.

Table 7 – Service Modes Supported – R5 MS Perspective – PBCCH is not Present

GPRS Indicator – Iu Mode
GPRS Indicator
CELL_BAR_QUALIFY_Iu
CELL_BAR QUALIFY_2
CELL_BAR QUALIFY
CELL_BAR ACCESS
Service Modes Supported



present
not present
00
00
0
0
A

“
“
00
00
0
1
None (Barred)

“
“
00
00
1
X
A

“
“
00
01, 10, 11
X
X
A

“
“
10, 11
00
0
0
A and Iu

“
“
10, 11
00
0
1
Iu

“
“
10, 11
00
1
X
A and Iu

“
“
10, 11
01, 10, 11
X
X
A and Iu

not present
present
00
00
0
0
A + Gb

“
“
00
00
0
1
None (Barred)

“
“
00
00
1
X
A + Gb

“
“
00
01, 10, 11
X
X
A + Gb

“
“
10, 11
00
0
0
A + Gb and Iu

“
“
10, 11
00
0
1
Iu

“
“
10, 11
00
1
X
A + Gb and Iu

“
“
10, 11
01, 10, 11
X
X
A + Gb and Iu

not present
not present
X
00
0
0
A

“
“
X
00
0
1
None (Barred)

“
“
X
00
1
X
A

“
“
X
01, 10, 11
X
X
A

The coding of the new CELL_BAR_QUALIFY_Iu information element can be as follows:

00 Iu mode service is not supported. The cell may be barred in which case there is no service available. If the cell is not barred the service mode supported and cell selection priority is determined according to CELL_BAR_QUALIFY_2, CELL_BAR_QUALIFY and CELL_BAR_ACCESS.

01

Reserved

10

Iu mode service is supported, the cell is not barred and cell selection priority is normal

11

Iu mode service is supported, the cell is not barred and cell selection priority is low

Table 8 – Service Modes Supported – R5 MS Perspective – PBCCH is Present

GPRS Indicator          – Iu Mode
GPRS Indicator
CELL_BAR_QUALIFY_Iu
CELL_BAR QUALIFY_2
CELL_BAR ACCESS_2
Service Modes Supported



present
not present
00
00
0
A

“
“
00
00
1
None (Barred)

“
“
00
01, 10, 11
X
A

“
“
10, 11
00
0
A and Iu

“
“
10, 11
00
1
Iu

“
“
10, 11
01, 10, 11
X
A and Iu

not present
present
00
00
0
A + Gb

“
“
00
00
1
None (Barred)

“
“
00
01, 10, 11
X
A + Gb

“
“
10, 11
00
0
A + Gb and Iu

“
“
10, 11
00
1
Iu

“
“
10, 11
01, 10, 11
X
A + Gb and Iu

not present
not present
X
00
0
A

“
“
X
00
1
None (Barred)

“
“
X
01, 10, 11
X
A

5. Conclusion

Given the above discussion the following proposals are made:

· Adopt the set of GERAN service modes proposed in Table 1 of section 1.

· Adopt the proposed modifications to SI and PSI messages for GERAN as described in section 2.

· Adopt the determination of cell status for selection and reselection purposes for an R5 MS as described in section 3.

· Adopt the logic for determination of service mode availability from an R5 MS perspective as described in section 4.

6. Open Issues

Additional issues that need to be addressed are as follows:

· Stage 3 text that captures the specific changes to system information (i.e. SI + PSI) and procedures required for supporting the proposed service modes needs to be provided (e.g. 44.060, 44.018 and 05.08).
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