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1. Introduction

In TSG GERAN#5 closing plenary the discussion about PBCCH/PCCCH testing possibilities was challenged by Nokia. On course of the discussion, it was informed that testing facilities are open for testing the PBCCH/PCCCH functions. 

This document has been created in order to find out which features are now available for testing in the testers and networks in order to achieve a MS PBCCH/PCCCH compliancy in GPRS. The major PBCCH/PCCCH features are listed and the mismatch between the network mandatory set and terminal mandatory set is clearly seen here.

PBCCH/PCCCH minimum set of features shows what is needed to pass current test cases 

· in the GPRS testers

· in the vendors’ test labs

· in the operators’ test labs

The document lists first the minimum set of features to make terminal work on PBCCH/PCCCH. The second part contains more mandatory PBCCH/PCCCH features which give additional characteristics for GPRS. In the end the rest of the features are listed, these cannot be tested at the moment widely, if at all. If any of these features are seen important these should be verified properly before selling terminals in volumes.

Nokia feels that the testing possibilities should be covered so that all parties involved to GPRS implementation and operation are aware of testing possibilities function per function. Every network manufacturer, tester manufacturer and operator are invited to explain their readiness now and in next couple of months to test PBCCH/PCCCH  functionalities. 

2. PBCCH/PCCCH minimum set of features to make terminal work on PBCCH/PCCCH

2.1 PBCCH/PCCCH with Network Mode I (MS: Mandatory, NW: Optional)

Functionality:

· CS pages are routed over the Gs-interface to PPCH

· Combined procedures IMSI/GPRS attach and LAU/RAU are done in the network mode I over the Gs-interface?

Anticipated impact if not tested well:

· CS calls are not received

· The network doesn’t know MS location

2.2 Scheduling PSIs: All messages sent inside the PSI1 repeat period

Functionality:

· All PSI messages can be broadcast within one PSI1 repeat period. In the beginning there are only a few messages, so the cell reselection time is reasonable (~1s).

· Trade off between cell relection time and PCCCH signalling capacity depends on number of instances, PSI1 repeat period and how many blocks are reserved for PBCCH within a multiframe. The faster the cell relection the less PCCCH capacity (and less PDTCH cpacity in the same PDCH).

Anticipated impact if not tested well:

· If PSI messages are not received correctly MS cannot use GPRS services

· Depending on the implementation MS may also drop out voice services

2.3 Only 1 instance of PSI2 and PSI3bis

Functionality:

· PSI2 message is sent by the network on PBCCH and PACCH 

· PSI2 carries Reference Frequency List, GPRS Mobile Allocation and PCCCH description

· GPRS Mobile Allocation informs Frequency Hopping sequence on PDTCH

· PCCCH description defines whether hoppin is used or not on PCCCH

· PSI3bis message is sent by the network on the PBCCH and PACCH giving information of the BCCH allocation in the neighbour cells and cell selection parameters for non-serving cells. 

· PSI3bis carries Neighbour Cell Paraters Structs 1 & 2 including Cell Selection Struct

· Parameters to control cell selection are broadcast in PSI3bis

Anticipated impact if not tested well:

· PSI2: MS cannot use PDTCH and thus not able to transfer

· PSI3bis: MS proceeds cell selection incorrecly resulting bad QoS and may cause interference in the cell

· Depending on the implementation MS may also drop out voice services

2.4 Hopping on PDTCH (MS: Mandatory, NW: Optional)

Functionality:

· GPRS traffic channel is hopping

· It is informed in PSI2 (or in the packet uplink or downlink assignment) in GPRS Mobile Allocation Struct whether PDTCH has been allocated on hopping PDCH

· Normally needed in every cell but always used in the cell with baseband hopping

Anticipated impact if not tested well:

· No user data can be transferred

· Depending on the implementation MS may also drop out voice services

2.5 Hopping on PBCCH/PCCCH (MS: Mandatory, NW: Optional)

Functionality:

· Hopping on PDCH on which PBCCH/PCCCH has been allocated

· It is informed in SI13 in PBCCH Description Struct whether PBCCH/PCCCH has been allocated on hopping PDCH

· Normally used in older cells with baseband hopping 

Anticipated impact if not tested well:

· The MS cannot receive any PSI messages and will be out of GPRS services

· Depending on the implementation MS may also drop out voice services

3. More MS mandatory PBCCH/PCCCH features

3.1 Scheduling PSIs: All messages not sent inside the PSI1 repeat period, HR  & LR parameters used (HR parameter is Mandatory for MS, Optional for NW)

Functionality:

· In the future when the number of instances grows higher due to longer frequency hopping sequences, neighbour cell lists, interference measurement lists, extended measurement lists and NC2 it is not effective to make PSI1 repeat period longer to make all instances fit inside it and thus prolong cell selection time

· With combination of HR and LR parameter instances can be scheduled more efficiently resulting more complex cases for the reception

Anticipated impact if not tested well:

· If PSI messages are not received correctly MS cannot use GPRS services

· Depending on the implementation MS may also drop out voice services

3.2 Several instances of PSI2 and PSI3bis (MS: Mandatory, NW: Optional)

Functionality:

· PSI2: In the future number of instances grows higher due to longer frequency hopping sequences

· PSI3bis: In the future number of instances grows higher due to longer neighbour cell lists,

Anticipated impact if not tested well:

· PSI2: MS cannot use PDTCH and thus not able to transfer

· PSI3bis: MS proceeds cell selection incorrecly resulting bad QoS and may cause interference in the cell

· Depending on the implementation MS may also drop out voice services

3.3 Network Controlled Order 1 (MS: Optional, NW: Optional)

Functionality:

· The MS is ordered to make measurements  for the cell reselection in the ready state and report them to the network. The cell reselection is done independently by the MS or commanded by the network

Anticipated impact if not tested well:

· The MS doesn’t make measurements or report them correctly

· The cell relection may not proceed to the desired cell

· Cause interference in the network if the MS camps on wrong cell

3.4 PSI13 (MS: Mandatory, NW: Optional)

Functionality:

· Copy of the SI13 message broadcast on PACCH

· The mobile station may receive a PSI13 message on PACCH (or PCCCH) providing a different PBCCH description than the one currently being used, or a PSI13 message indicating that PBCCH is not present in the cell.

Anticipated impact if not tested well:

· When PBCCH/PCCCH configuration is changed the MS may not find a new PBCCH/PCCCH and drop out of GPRS services

· Depending on the implementation MS may also drop out voice services

3.5 Network Controlled Cell Reselection (MS: Mandatory, NW: Optional)

Functionality:

· Based on the MS neighbour measurements the network commands the MS make a cell reselection in ready state.

Anticipated impact if not tested well:

· The cell relection may not proceed to the desired cell or the reselection in not done at all

· Cause interference in the network if number of MSs camps on wrong cell

3.6 PCCCH present in several timeslots (MS: Mandatory, NW: Optional)

Functionality:

· An additional capacity can be reserved for signalling by allocating other timeslots (up to 16) for PCCCH

Anticipated impact if not tested well:

· The MS doesn’t find it’s PCCCH-group and has no access to the network

· The MS may interfere other MSs if camping to wrong PCCCH-group

· The operator cannot use additional PCCCH capacity 

3.7 C31 & C32 (MS: Mandatory, NW: Optional)

Functionality:

· The signal level threshold criterion parameter C31 for hierarchical cell structures (HCS) is used to determine whether prioritised hierarchical cell re-selection shall apply 

· The cell ranking criterion parameter (C32) is used to select cells among those with the same priority 

Anticipated impact if not tested well:

· Non-desired cell reselections can occur resulting higher interference levels

· The operator has no GPRS specific control over the cell reselection

3.8 Packet Queuing (MS: Mandatory, NW: Optional)

Functionality:

· The MS can be queued if no PDTCH capacity is available at the moment of Packet Channel Request by the MS

· When some capacity is released the MS is sent a Packet Uplink Assignment

Anticipated impact if not tested well:

· The MS may continue sending on PRACH or may not get PDTCH at all

3.9 Extended measurements (MS: Mandatory, NW: Optional)

Functionality:

· Extended measurements, can e.g. be used for frequency planning purposes. 

· Requires own instance(s) of PSI5 message

· Measures signal levels on BCCH and interference on one carrier

Anticipated impact if not tested well:

· Measurements and reporting shall be may harm cell reselection of packet transfer mode

3.10 Some more to be considered...

BS_PCC_REL (MS: Mandatory, NW: Optional)

· The BS_PCC_REL field indicates if set = 1 that the last PDCH carrying PCCCH and PBCCH will be released shortly. All mobile stations on PCCCH shall then as soon as this information has been received return to CCCH and there obey the information sent on BCCH as specified in GSM 04.08 

PSI1 or PSI13 sent on PCCCH (MS: Mandatory, NW: Optional)

· While camping on a cell where PBCCH is present, the mobile station shall attempt to receive the PSI1 message at least every 30 seconds. The mobile station shall then take into account any occurrence of the PSI1 message that may be received on PACCH during packet transfer mode or on PCCCH during periods in packet idle mode. If the PSI1 message is not received, the mobile station shall attempt to receive this message on PBCCH during periods in packet idle mode. 

· The mobile station may receive a PSI13 message on PACCH or PCCCH providing a different PBCCH description than the one currently being used, or a PSI13 message indicating that PBCCH is not present in the cell.

Packet Measurement Order sent on PCCCH (MS: Mandatory, NW: Optional)

· A set of measurement reporting parameters may also be sent individually to an MS on PCCCH or PACCH, in which case it overrides the broadcast parameters.  

Several cell relection procedures (MS: Mandatory, NW: Optional)

· A PBCCH description for the target cell may be received in the packet system information (neighbour cell information in PSI3 and 3bis) in the old serving cell, or in a BCCH message (SI13) in the target cell.

4. Conclusion

To avoid the legacy terminal problem with PBCCH/PCCCH implementation the industry should have a common agreed minimum set of features to be implemented by every vendor. This minimum set should be IWT tested against several BSS implementation and in addition, in the live network and in the multivendor environment

The sales in volumes can be started based on common agreement e.g. after GSMA has verified test results and approves adequate level (interoperability, reliability, global roaming in place). Meanwhile full GPRS services can be deployd and the GPRS massmarket takes off on BCCH/CCCH environment.

Nokia’s DCCM solution allows massmarket on BCCH/CCCH and enables proper PBCCH/PCCCH testing without being worried about limitations in the future caused by legacy terminals.

