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Iu Mode Service Support

1. Introduction

Discussion during the GERAN Ad Hoc #4 in Sophia Antipolis identified the need for system information to differentiate between the types of service supported in any given cell. Specifically, the need to differentiate between Gb mode, Iu mode or Gb and Iu mode for R5 MSs was identified. As such, changes to system information have been proposed [1] that in conjunction with existing system information, would allow the GERAN to send system information on a per cell basis that would explicitly indicate modes of service supported as shown in Table 1 below. 

Table 1 – Currently Proposed [1] Service Modes to be Indicated by System Information

A
Gb
Iu-cs
Iu-ps
Service Modes Assumed Available by pre-R5 MS
Service Modes Assumed Available by R5 MS

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

Y
Y
N
N
A + Gb
A + Gb

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

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

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

Y
N
N
N
A
A

Y
N
Y
N
A
A or Iu-cs

Y
N
N
Y
A
A or Iu-ps

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

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

An additional mode of service that the GERAN could configure a cell to support would be that of “Iu mode only”. Supporting “Iu mode only” would result in extending Table 1 with the additional rows indicated in Table 2 below. 

Table 2 – Additional Service Modes to be Indicated by System Information

A
Gb
Iu-cs
Iu-ps
Service Modes Assumed Available by pre-R5 MS
Service Modes Assumed Available by R5 MS

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

Note that the 4 types of service possible within a cell as shown in Tables 1 and 2 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). For R5, a cell that is barred according to R99 barring mechanisms can be viewed as not supporting the “A mode” service even though 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). For R5, a cell that is barred according to R99 barring mechanisms can be viewed as not supporting the “Gb mode” even if “GPRS Indicator” is present.

· The “Iu-ps mode and Iu-cs mode” services are indicated as available by the “Iu Mode Parameters” information element (new).

2. Proposed Changes to System Information for GERAN

A set of changes to system information has previously been proposed [1] within GERAN in support of the service modes described in Table 1 above. The specific changes to system information is summarised in Table 3 below. In addition, a service mode determination logic tree is provided in Section 5 below to reflect the logic captured in these proposed changes.

Table 3 – Summary of Proposed Changes to System Information (excluding Iu mode only service)

Affected Broadcast Message
Changes required

1. SI3, SI4, SI7 and SI8 (all existing messages)
Add a new optional information element called “GPRS Indicator – Iu Mode” to the SI3/SI4/SI7/SI8 Rest Octets.  

· This new information element is included instead of the “GPRS Indicator” information element to indicate the existence of the SI13bis message when Iu mode + A mode service is available in the current cell (i.e. Gb mode service is not available in the cell).  

· The contents of the “GPRS Indicator – Iu Mode” information element is identical to that of the existing “GPRS Indicator” information element. Note that both of these information elements cannot be included at the same time (i.e. only one or the other or neither may be included in SI3/SI4/SI7/SI8).

2. PSI3 and PSI3bis (both existing messages)
Add a new optional information element called “SI13bis PBCCH Location” to the PSI3 and PSI3bis messages. 

· This new information element is included instead of the “SI13 PBCCH Location” information element when A mode + Iu mode service is available in the indicated neighbour cell (i.e. Gb mode service is not available in the cell).  

· This new information element can indicate either PBCCH (if it is present in the indicated neighbour cell) or SI13bis (if PBCCH is not available in the indicated neighbour cell).

· The contents of  “SI13bis PBCCH Location” can be made identical to the existing “SI13 PBCCH Location” information element.

3. SI13 (existing message)
Add a new optional information element called “Iu Mode Parameters” to the SI13 Rest Octets.  

· This information element is included whenever Iu mode service is supported in the cell, SI13bis is not sent (see below) and PBCCH is not present.  

· The content of “Iu Mode Parameters” includes “GRA ID” (which provides the GERAN Routing Area ID) and indicates if the core network supports Iu-ps only, Iu-cs only or both Iu-ps and Iu-cs.

4. PSI13 (existing message)
Add a new optional information element called “Iu Mode Parameters” to the PSI13 Rest Octets as described for the SI13 message above. This information element is included whenever Iu mode service is supported in the cell and PBCCH is present.

5. SI13bis (new message)
Create a new SI message identical to the existing SI13 message to be sent when Iu mode + A mode service is available in the cell (i.e. Gb mode service is not available in the cell).  

· If PBCCH is present in the cell then the “Iu Mode Parameters” information element shall not be included in this message as it will be present in the PSI13 message. 

· If PBCCH is not present in the cell then the “Iu Mode Parameters” information element shall be included in this message. 

3. Introduction of Iu Mode Only Support

Given the changes to system information proposed in section 2 above (which excludes support for “Iu mode only”), the issue of how system information can be modified to support “Iu mode only” service (as per Table 2 above) needs to be addressed. Supporting “Iu mode only” requires that additional system information be defined as a supplement to existing system information already associated with cell barring. This is shown below and builds upon the existing cell barring related system information already defined for R99.

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 4 below.  

Table 4: 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 5 and 6 below.

Table 5: 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 6: Cell Status for R99 and R4 Mobile Stations – PBCCH is Present

CELL_BAR QUALIFY_2 
CELL_BAR ACCESS_2
Cell selection priority
Status for cell reselection

00
0
Not applicable – an MS will always read BCCH information to determine cell status as shown in Table 5 even when PBCCH is present
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 7 and 8 below.

Table 7: 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

X
00
0
0
Normal
Normal

00
00
0
1
Normal
Normal

01
00
0
1
Low
Normal

10
00
0
1
Normal
Normal

11
00
0
1
barred
barred

X
00
1
0
low
Normal

X
00
1
1
low
Normal

X
01
X
X
Low
Normal

X
10
X
X
Normal
Normal

X
11
X
X
Low
Normal

Table 8: Cell Status for R5 Mobile Stations – PBCCH is Present

CELL_BAR QUALIFY_Iu
CELL_BAR QUALIFY_2 
CELL_BAR ACCESS_2
Cell selection priority
Status for cell reselection

X
00
0
Not applicable – an MS will always read BCCH information to determine cell status as shown in Table 7 even when PBCCH is present
Normal

00
00
1
“
Normal

01
00
1
“
Normal

10
00
1
"
Normal

11
00
1
“
barred

X
01
X
“
Normal

X
10
X
"
Normal

X
11
X
“
Normal

4. Summary of R5 MS Service Mode Determination

The proposed R5 service modes to be supported by system information are based on reading CELL_BAR_QUALIFY_Iu (new), CELL_BAR_QUALIFY_2 (existing) and CELL_BAR_ACCESS_2 (existing). These service modes, as viewed from an R5 mobile station perspective, are summarized in Tables 9 and 10 below.

Table 9 – Service Modes Supported – R5 MS Perspective – PBCCH is not Present

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



present
Present
not present
X
00
0
0
A or Iu

“
“
“
00, 01, 10
00
0
1
Iu

“
“
“
11
00
0
1
None (barred)

“
“
“
X
00
1
X
A or Iu

“
“
“
X
01, 10, 11
X
X
A or Iu

not present
Present 
present
X
00
0
0
A + Gb or Iu

“
“
“
00, 01, 10
00
0
1
Iu

“
“
“
11
00
0
1
None (barred)

“
“
“
X
00
1
X
A + Gb or Iu

“
“
“
X
01, 10, 11
X
X
A + Gb or Iu

not present
not present
present
X
00
0
0
A + Gb

“
“
“
00, 01, 10
00
0
1
No service

“
“
“
11
00
0
1
None (barred)

“
“
“
X
00
1
X
A + Gb

“
“
“
X
01, 10, 11
X
X
A + Gb

not present
not present
not present
X
00
0
0
A




00, 01, 10
00
0
1
No service

“
“
“
11
00
0
1
None (barred)

“
“
“
X
00
1
X
A

“
“
“
X
01, 10, 11
X
X
A

Table 10 – Service Modes Supported – R5 MS Perspective – PBCCH is Present

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



present
present
not present
X
00
0
A or Iu

“
“
“
00, 01, 10
00
1
Iu

“
“
“
11
00
1
None (barred)

“
“
“
X
01, 10, 11
X
A or Iu

not present
present
present
X
00
0
A + Gb or Iu

“
“
“
00, 01, 10
00
1
Iu

“
“
“
11
00
1
None (barred)

“
“
“
X
01, 10, 11
X
A + Gb or Iu

not present
not present
present
X
00
0
A + Gb

“
“
“
00, 01, 10
00
1
No service

“
“
“
11
00
1
None (barred)

“
“
“
X
01, 10, 11
X
A + Gb

not present
not present
not present
X
00
0
A

“
“
“
00, 01, 10
00
1
No service

“
“
“
11
00
1
None (barred)

“
“
“
X
01, 10, 11
X
A

5.  Service Mode Determination Tree
























6. Conclusion

· Adopt the modifications to SI and PSI messages as described in section 2 above as well as the introduction of the CELL_BAR_QUALIFY_Iu information element within the SI3 message and the PSI3 message (i.e. similar to the way CELL_BAR_QUALIFY_2 is currently supported).  This allows the GERAN to set system information to indicate modes of operation on a per cell basis as shown in Table 11 below.  

· Adopt the logic proposed in sections 3 and 4 to be used in determining cell availability for selection and re-selection as well as the service modes supported in the cell as viewed from an R5 MS perspective.

Table 11 – Service Modes Indicated by System Information

A
Gb
Iu-cs
Iu-ps
Service Modes Assumed Available by pre-R5 MS
Service Modes Assumed Available by 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 or Iu-cs

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

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

Y
N
N
N
A
A

Y
N
Y
N
A
A or Iu-cs

Y
N
N
Y
A
A or Iu-ps

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

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