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1. Introduction

Packet control channel (PCCCH) is optional feature for the GPRS network but mandatory for the GPRS mobile station. First GPRS networks do not implement the PCCCH and adequate test equipments for PCCCH testing are not commonly available. Therefore the testing possibilities for MS PCCCH implementation of the first commercial GPRS mobiles are very limited.

The signalling of the used GPRS control channel is standardised so that when PCCCH is allocated in the cell, CCCH can not be used for GPRS simultaneously. Therefore, PCCCH can be taken into use only when all GPRS mobile stations are working properly also on PCCCH. It is likely that the PCCCH or part of the PCCCH features can not be taken into use in GPRS networks, because of malfunctioning mobiles caused by insufficient PCCCH testing. 

2. Problem

Based on release 97' standard, if PBCCH/PCCCH does not exist in the cell, GPRS mobiles stay on BCCH/CCCH. When PBCCH/PCCCH exist in the cell, GPRS mobiles must camp on it. PBCCH/PCCCH is a complex feature and requires intensive and careful testing in the laboratory as well as in the live network. Every operator may have a different network set-up which even varies geographically and in time. 

PBCCH/PCCCH (with Gs-interface) will not be available for sufficient testing in the live networks during year 2001. GPRS mobile station functionality can not be extensively tested in multivendor PBCCH/PCCCH networks before GPRS mass market. There is a high risk that PBCCH/PCCCH introduction to networks will be delayed several years because of mobiles having different PBCCH/PCCCH implementation, and possibly some of the important PBCCH/PCCCH features can not be take into use if the population of malfunctioning mobile stations (due to no interoperability testing) is too big.

3. Solutions

To avoid the interoperability problems and to allow the quick introduction of PCCCH, the Dual Control Channel Mode (DCCM) is proposed. In this mode, GPRS operation is enabled simultaneously on CCCH and PCCCH in the cell. Following two ways to implement the DCCM are identified:

A. In the DCCM cell, the DCCM capable MS shall camp on PCCCH and the non-DCCM capable MS shall camp on CCCH. This means effectively that the camping on PCCCH is decided by the network operator. 

B. In the DCCM cell, the DCCM capable MS shall camp on CCCH and the non-DCCM capable MS shall camp on PCCCH. This means effectively that the camping on PCCCH is decided by the MS manufacturer. 

Solution A was presented already in GERAN#5 meeting. Solution B is added here because of request from a mobile manufacturer to have solution in which also the GPRS mobiles currently on the market are able to camp on PCCCH.

3.1 Solution A

3.1.1 MS capability indication

The MS indicates the DCCM capability in the MS Radio Access Capability IE.

DCCM capability: bit (1)
This field indicates the DCCM and PCCCH capability of the MS. If this field is not present, value '0' shall be assumed.


Bit
0     MS does not support DCCM and camps on BCCH in a cell indicating DCCM operation
1     MS supports DCCM and camps on PBCCH in cells indicating DCCM operation

3.1.2 System Information 13 

System Information 13 (SI 13) is modified to broadcast the GPRS parameters for CCCH operation and additionally the PBCCH parameters in the DCCM cell. PBCCH parameters are moved into own struct to clarify the coding.

< SI 13 Rest Octets > ::=

{ L | H 



< BCCH_CHANGE_MARK : bit (3) >



< SI_CHANGE_FIELD : bit (4) >



{ 0 | 1
< SI13_CHANGE_MARK : bit (2) >




< GPRS Mobile Allocation : GPRS Mobile Allocation IE > }
-- Defined in GSM 04.60
{ 0
-- PBCCH not present in cell or the cell supports DCCM:


< RAC : bit (8) >



< SPGC_CCCH_SUP : bit >



< PRIORITY_ACCESS_THR : bit (3) >



< NETWORK_CONTROL_ORDER : bit (2) >



< GPRS Cell Options : GPRS Cell Options IE >
-- Defined in GSM 04.60


< GPRS Power Control Parameters : GPRS Power Control Parameters struct >



{ 0 | 1
< DCCM PBCCH Parameters : PBCCH Parameters struct > }

| 1
-- PBCCH present in cell :


< PBCCH Parameters :  PBCCH Parameters struct >
  





}

}

< spare padding > ;
…

< PBCCH Parameters struct > ::=

    < PSI1_REPEAT_PERIOD : bit(4) >

    < PBCCH Description : PBCCH Description struct > ;

Frequency hopping sequence (indirect hopping) indicated in SI13 need to be reduced from 50 to 32 frequencies in order to avoid exceeding the maximum length of the SI13 rest octets. 

PSI13 has to be changed to include the same enhancement.

The GPRS MS behaviour is different based on the MS capability:

· The MS which has not indicated the DCCM support, camps on CCCH.  Non-DCCM capable MS is not able to decode the DCCM PBCCH parameters given in the SI 13.

· The MS which has indicated the DCCM support, camps on PCCCH. DCCM capable MS is able to decode the DCCM PBCCH parameters given in the SI 13. 

3.1.3 Paging

Since GPRS operation is enabled on both CCCH and PCCCH in the DCCM cell, network has to be able to page the MS on correct paging channel. SGSN has received the MS Radio Access Capability with DCCM capability indication in the GPRS Attach. SGSN includes the information on the MS DCCM capability into BSSGP paging messages sent to the BSS. This information is used by the BSS to page the MS on correct paging channel either on PCCCH or on CCCH.

3.1.4 Encapsulation of PSI messages on PACCH

New RLC/MAC message DCCM Packet System Information (PSI) is used to when Packet System Information (PSI) messages are sent on the PACCH in the DCCM cell. The DCCM PSI message encapsulates any PSI message. DCCM PSI message is ignored by legacy mobiles because of unknown RLC/MAC message type. Therefore, the possible interference for the legacy GPRS mobiles not assuming to receive PSI messages is avoided.

The need of the DCCM PACKET SYSTEM INFORMATION message have to be studied. If it is verified that the legacy GPRS mobiles are not interfered because of PBCCH/PCCCH operation in the cell, the encapsulation message is not needed.
3.2 Solution B

3.2.1 MS capability indication

The MS indicates the DCCM capability in the MS Radio Access Capability IE.

DCCM capability: bit (1)
This field indicates the DCCM and PCCCH capability of the MS. If this field is not present, value '0' shall be assumed.


Bit

0    MS does not support DCCM and camps on PBCCH in a cell indicating DCCM operation
1    MS supports DCCM and camps on BCCH in cells indicating DCCM operation

3.2.2 System Information 13 

System Information 13 (SI 13) is modified to broadcast the PBCCH parameters and additionally the GPRS parameters for BCCH operation in the DCCM cell. BCCH parameters are moved into own struct to clarify the coding.

< SI 13 Rest Octets > ::=

{ L | H 



< BCCH_CHANGE_MARK : bit (3) >



< SI_CHANGE_FIELD : bit (4) >



{ 0 | 1
< SI13_CHANGE_MARK : bit (2) >




< GPRS Mobile Allocation : GPRS Mobile Allocation IE > }
-- Defined in GSM 04.60
{ 0
-- PBCCH not present in cell :








< BCCH Parameters : BCCH Parameters struct >

| 1
-- PBCCH present in cell or the cell supports DCCM:


< PSI1_REPEAT_PERIOD : bit (4) >



< PBCCH Description : PBCCH Description struct >



{ 0 | 1
< DCCM BCCH Parameters : BCCH Parameters struct >}

}

}

< spare padding > ;
…

< BCCH Parameters struct > ::=
   < RAC : bit (8) >

   < SPGC_CCCH_SUP : bit >


< PRIORITY_ACCESS_THR : bit (3) >


< NETWORK_CONTROL_ORDER : bit (2) >


< GPRS Cell Options : GPRS Cell Options IE >
-- Defined in GSM 04.60

< GPRS Power Control Parameters : GPRS Power Control Parameters struct >;

The GPRS MS behaviour is different based on the MS capability:

· The MS which has not indicated the DCCM support, camps on PCCCH when PCCCH allocated in the cell.  Non-DCCM capable MS is not able to decode the DCCM BCCH parameters given in the SI 13.

· The MS which has indicated the DCCM support, camps on CCCH when PCCCH allocated in the cell. DCCM capable MS is able to decode the DCCM BCCH parameters given in the SI 13. 

3.2.3 Paging

Same paging mechanism applies as for Solution A. See subclause 3.1.3.

3.2.4 Encapsulation of PSI messages on PACCH

Encapsulation of PSI messages is not needed because all GPRS mobiles are aware on the PCCCH existence in the cell.

4. comparison of solutions

4.1 Short descption of SI 13 codings

DCCM solution A

{0 
-- PBCCH not present in the cell or the cell supports DCCM

BCCH parameters


{0 | 1 PBCCH parameters}
| 1
-- PBCCH present in the cell

PBCCH parameters

}

DCCM solution B

{0 
-- PBCCH not present in the cell 

BCCH parameters

| 1
-- PBCCH present in the cell or the cell supports DCCM

PBCCH parameters


{0 | 1 BCCH parameters}
}

4.2 MS & Network interoperability scenarios

Applicability of two different solutions for legacy GPRS mobiles (already available) and forthcoming DCCM mobiles is compared in following table.

	
	Cell capability

	MS Capability
	CCCH
	PCCCH
	DCCM Solution A

CCCH+PCCCH
	DCCM Solution B

CCCH+PCCCH

	Non-DCCM 

PCCCH not working properly
	CCCH
	No GPRS
	CCCH
	No GPRS

	Non-DCCM

PCCCH working
	CCCH
	PCCCH
	CCCH
	PCCCH

	DCCM Solution A

( CCCH+PCCCH)
	CCCH
	PCCCH
	PCCCH
	NA

	DCCM Solution B

( CCCH only)
	CCCH
	No GPRS
	NA
	CCCH


NA = Not Applicable

4.3 Deployment scenarios

DCCM Solution A

· DCCM has to be implemented into networks when PCCCH taken into use. No need to implement DCCM before.

· DCCM has to be implemented into mobiles when PCCCH functionality fully tested in the MS. No need to implement DCCM capability signalling or reading of modified SI 13 before fully tested PCCCH taken into use.

· When DCCM & PCCCH is taken into use in the network, all legacy GPRS mobiles are working properly on CCCH and DCCM mobiles work on PCCCH.

DCCM Solution B

· DCCM has to be implemented into networks when PCCCH taken into use. However, since DCCM need to be implemented in all non-PCCCH mobiles from the beginning, it is preferred to have the network DCCM implementation available very soon for MS testing purposes.

· DCCM capability signalling and modified SI13 reading has to be implemented in all GPRS mobiles which PCCCH functionality is not fully tested so that those mobiles are able to camp on CCCH when PCCCH is used in the cell. All GPRS mobiles that does not indicate the DCCM capability have to camp on PCCCH. This will cause significant interoperability risk when PCCCH is taken into use. Mobiles with fully tested PCCCH functionality does not need to implement DCCM at all.

· When PCCCH is taken into use in the network, GPRS mobiles with proper PCCCH functionality are working on PCCCH, legacy GPRS mobiles with incorrect PCCCH functionality are not having GPRS service at all and DCCM mobiles work either on CCCH or PCCCH depending on the MS PCCCH functionality.

5. Conclusions

Solution A provides the feasible way to introduce PCCCH into GPRS networks when sufficient testing of GPRS mobiles have been performed without risking the use of GPRS service. GPRS operation is enabled on CCCH for first GPRS mobiles which does not fully comply with PCCCH because of unsufficient testing. This solution also gives the control of PCCCH use for the operator.

Solution B enables the introduction of PCCCH into GPRS networks in the way that the DCCM capable mobiles can still camp on CCCH. Non-DCCM capable mobiles (including first GPRS mobiles on market at the moment) shall camp on PCCCH. This solution provides the safe introduction of PCCCH into networks for DCCM mobiles, but the non-DCCM capable mobiles are interoperability risk because of insufficient PCCCH testing.

It is proposed to take the Solution A for DCCM and approve it into R97 standard.

Annex 1 Change Requests

CRs to 3GPP specifications 03.64, 04.08, 04.60, 08.18 and 09.95 are provided for both solutions in following Tdocs

Solution A

G2-010021
03.64 Axxx
Introduction of Dual Control Channel Mode (DCCM/A) (R97)

G2-010022 
04.08 A756 
Introduction of Dual Control Channel Mode (DCCM/A) (R97)

G2-010023 
04.60 B022 
Introduction of Dual Control Channel Mode (DCCM/A) (R97)

G2-010024 
08.18 A130 
Introduction of Dual Control Channel Mode (DCCM/A) (R97)

G2-010025 
09.95 Axxx 
Introduction of Dual Control Channel Mode (DCCM/A) (R97)

Solution B

G2-010027
03.64 Axxx
Introduction of Dual Control Channel Mode (DCCM/B) (R97)

G2-010028 
04.08 A758 
Introduction of Dual Control Channel Mode (DCCM/B) (R97)

G2-010029 
04.60 B023 
Introduction of Dual Control Channel Mode (DCCM/B) (R97)

G2-010030 
08.18 A131 
Introduction of Dual Control Channel Mode (DCCM/B) (R97)

G2-010031 
09.95 Axxx 
Introduction of Dual Control Channel Mode (DCCM/B) (R97)

