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R5 System Access Procedures

1. Introduction

The system access procedures used by an Iu capable MS should allow the GERAN to make appropriate resource allocations for RB realizations for the cases shown in Table 1 below.

Table 1 – Cases for System Access Procedures

Case #
G-RNTI Allocated
ARI Allocated
PBCCH Present

1
N
N
N

2
Y
N
N

3
Y
Y
N

4
N
N
Y

5
Y
N
Y

6
Y
Y
Y

2. Discussion of Cases

The 6 cases shown in Table 1 are now considered in further detail.

2.1 Case 1 - G-RNTI is not allocated, ARI is not allocated – PBCCH is not present

The MS is in the RRC Idle mode. The delivery of RRC payload from MS to GERAN is done as follows:

· The MS sends a Channel Request that indicates “one phase packet access” or “single block packet access”. 

· The MS is allocated a PDCH where contention resolution is completed and RRC payload is transmitted to the GERAN using RLC data blocks. 

· For a 1 phase access the following occurs:

· RLC data blocks sent prior to contention resolution include a TLLI field that indicates “Random TLLI”.

· For a 2 phase access the following occurs:

· The MS sends a Packet Resource Request message on the allocated uplink block and includes a TLLI field that indicates “Random TLLI”.

· The GERAN then allocates uplink TBF resources by sending the MS a Packet Uplink Assignment message.

· Note that the access procedure described here results in an Iu capable MS being treated the same as a non Iu capable MS for a system access made prior to G-RNTI allocation.

2.2 Case 2 - G-RNTI is allocated, ARI is not allocated – PBCCH is not present

The MS is in the RRC Connected mode. The delivery of RRC payload or PDCP payload from MS to GERAN is done as follows:

· The MS sends a Channel Request that indicates “one phase packet access” or “single block packet access”. 

· The MS is allocated a PDCH where contention resolution is completed and RRC/PDCP payload is transmitted to the GERAN using RLC data blocks. 

· For a 1 phase access the following occurs:

· The MS indicates it is Iu mode capable by including RB ID in the first RLC data block sent to the GERAN. 

· RLC data blocks sent prior to contention resolution include a TLLI field that the GERAN considers as a 32 bit G-RNTI because of the presence of RB ID in the first RLC data block.

· The GERAN may re-allocate uplink TBF resources based on the value of RB ID.

· For a 2 phase access the following occurs:

· The MS sends a Packet Resource Request message on the allocated uplink block and includes RB ID in this message as well.

· The GERAN considers the TLLI field included within the Packet Resource Request message as a 32 bit G-RNTI because of the presence of RB ID.

· The GERAN then allocates uplink TBF resources based on the value of RB ID.

2.3 Case 3 - G-RNTI is allocated, ARI is allocated – PBCCH is not present

Since PBCCH is not present this case is exactly the same as Case 2 above as the RACH cannot support an ARI based Fast Access request.

2.4 Case 4 - G-RNTI is not allocated, ARI is not allocated – PBCCH is present

The MS is in the RRC Idle mode. The delivery of RRC payload from MS to GERAN is done as follows:

· The MS sends a Packet Channel Request that indicates “one phase access request” or “two phase access request”. 

· The MS is allocated a PDCH where contention resolution is completed and RRC payload is transmitted to the GERAN using RLC data blocks. 

· For a 1 phase access the following occurs:

· RLC data blocks sent prior to contention resolution include a TLLI field that indicates “Random TLLI”.

· For a 2 phase access the following occurs:

· The MS sends a Packet Resource Request message on the allocated uplink block and includes a TLLI field that indicates “Random TLLI”.

· The GERAN then allocates uplink TBF resources by sending the MS a Packet Uplink Assignment message.

· Note that the access procedure described here results in an Iu capable MS being treated the same as a non Iu capable MS for a system access made prior to G-RNTI allocation.

2.5 Case 5 - G-RNTI is allocated, ARI is not allocated – PBCCH is present

The MS is in the RRC Connected mode. The delivery of RRC or PDCP payload from MS to GERAN is done as follows:

· If the MS attempting to realize a URB (i.e. to deliver PDCP payload to the GERAN) it sends a Packet Channel Request that indicates “one phase access request” or “two phase access request”.

· If the MS attempting to realize an SRB (i.e. to deliver RRC payload to the GERAN) it sends a Packet Channel Request that indicates “SRB Access Request”.

· The MS is allocated a PDCH where contention resolution is completed and RRC/PDCP payload is transmitted to the GERAN using RLC data blocks. 

· For a classic 1 phase access the following occurs:

· The MS indicates it is Iu mode capable by including RB ID in the first RLC data block sent to the GERAN. 

· RLC data blocks sent prior to contention resolution include a TLLI field that the GERAN considers as a 32 bit G-RNTI because of the presence of RB ID in the first RLC data block.

· The GERAN may re-allocate uplink TBF resources based on the value of RB ID.

· For an SRB Access Request the following occurs:

· RLC data blocks sent prior to contention resolution include a TLLI field that the GERAN considers as a 32 bit G-RNTI since the uplink TBF was precipitated by an SRB Access Request.

· For a 2 phase access the following occurs:

· The MS sends a Packet Resource Request message on the allocated uplink block and includes RB ID in this message as well.

· The GERAN considers the TLLI field included within the Packet Resource Request message as a 32 bit G-RNTI because of the presence of RB ID.

· The GERAN then allocates uplink TBF resources based on the value of RB ID.

2.6 Case 6 - G-RNTI is allocated, ARI is allocated – PBCCH is present

The MS is in the RRC Connected mode. The delivery of RRC or PDCP payload from MS to GERAN is done as follows:

· If the MS attempting to realize a URB (i.e. to deliver PDCP payload to the GERAN) it sends a Packet Channel Request that indicates “Fast Access Request”.

· If the MS attempting to realize an SRB (i.e. to deliver RRC payload to the GERAN) it sends a Packet Channel Request that indicates “SRB Access Request”.

· The MS is allocated a PDCH where contention resolution is completed and RRC/PDCP payload is transmitted to the GERAN using RLC data blocks. 

· For a Fast Access Request the following occurs:

· RLC data blocks sent prior to contention resolution include a TLLI field that the GERAN considers as a 32 bit G-RNTI since the uplink TBF was precipitated by a Fast Access Request.

· For an SRB Access Request the following occurs:

· RLC data blocks sent prior to contention resolution include a TLLI field that the GERAN considers as a 32 bit G-RNTI since the uplink TBF was precipitated by an SRB Access Request.

3. Changes Required for New System Access Procedures

The system access procedures described in section 2 above allow an Iu capable MS to do the following:

· Make a classic 1 phase access (i.e. as per legacy MSs) prior to G-RNTI allocation.

· Make a classic 2 phase access (i.e. as per legacy MSs) prior to G-RNTI allocation.

· Make a modified classic 1 phase access after G-RNTI allocation by allowing for RB ID to be included in the RLC header of an RLC data block).

· Make a modified classic 2 phase access after G-RNTI allocation by allowing for RB ID to be included in the Packet Resource Request message.

· Make a new flavor of 1 phase access (i.e. a Fast Access Request) to realize a URB after G-RNTI allocation, if it has been allocated an ARI and PBCCH is present in a cell. 

· Make a new flavor of 1 phase access (i.e. an SRB Access Request) to realize an SRB after G-RNTI allocation, if PBCCH is present in a cell.  

· Indicate the presence of a 32 bit G-RNTI in the TLLI field of the RLC header when making a modified classic 1 phase access, Fast Access Request or SRB Access Request after G-RNTI allocation.

· Indicate the presence of a 32 bit G-RNTI in the TLLI field of the Packet Resource Request message when making a modified classic 2 phase access after G-RNTI allocation.

Specific changes to 44.060 required to support this enhanced system access capability for an Iu capable MS are described below.

3.1 Fast Access Request

The 11 bit Packet Channel Request message sent on the PRACH can be modified to support a new 1 phase access for URB realization as shown below.

< Modified Packet channel request 11 bit message content > ::=


| < One Phase Access Request :

0
< MultislotClass : bit (5) >








< Priority : bit (2) >








< RandomBits : bit (3) >>


| < Short Access Request :


100
< NoOfBlocks : bit (3) >








< Priority : bit (2) >








< RandomBits : bit (3) >>


| < Fast Access Request :


101
< ARI : bit (8) >

| < Two Phase Access Request :

110000
< Priority : bit (2) > 








< RandomBits : bit (3) >>


| < Page Response :


110001
< RandomBits : bit (5) >>


| < Cell Update :



110010
< RandomBits : bit (5) >>


| < MM Procedure :


110011
< RandomBits : bit (5) >>

| < Single Block Without TBF Est:

110100
< RandomBits : bit (5) >> 

3.2 SRB Access Request

The 11 bit Packet Channel Request message sent on the PRACH can be modified to support a new 1 phase access for SRB realization as shown below.  Note that the value “1111” remains available for future expansion.

< Modified Packet channel request 11 bit message content > ::=


| < One Phase Access Request :

0
< MultislotClass : bit (5) >








< Priority : bit (2) >








< RandomBits : bit (3) >>


| < Short Access Request :


100
< NoOfBlocks : bit (3) >








< Priority : bit (2) >








< RandomBits : bit (3) >>


| < SRB Access Request :


1110
< NoOfBlocks : bit (2) >








< SRB ID : bit (2) >








< RandomBits : bit (3) >>

| < Two Phase Access Request :

110000
< Priority : bit (2) > 








< RandomBits : bit (3) >>


| < Page Response :


110001
< RandomBits : bit (5) >>


| < Cell Update :



110010
< RandomBits : bit (5) >>


| < MM Procedure :


110011
< RandomBits : bit (5) >>

| < Single Block Without TBF Est:

110100
< RandomBits : bit (5) >> 

3.3 RLC Data Blocks

Use the extension bit concept of the RLC header to allow for the presence of a new header octet that contains a 5 bit RB ID field under the following conditions:

· An Iu capable MS possessing an allocated G-RNTI makes a modified classic 1 phase access.

· Only the first RLC data block sent during a modified classic 1 phase access shall contain RB ID.

Clarify the meaning of the TLLI field when included in the RLC header as follows:

· If an Iu capable MS possessing an allocated G-RNTI makes a modified classic 1 phase access, Fast Access Request or an SRB Access Request, then the G-RNTI allocated to the MS shall be included in the TLLI field whenever this field is present in subsequent RLC data blocks sent during the associated uplink TBF.

3.4 Impacted Uplink RLC/MAC Control Messages

A total of 8 uplink RLC/MAC control messages currently support the presence of TLLI and have to be considered individually to determine if any modifications are required to allow the GERAN to know when G-RNTI is present therein instead of TLLI.

3.4.1
Packet Cell Change Failure

This message is sent on the PACCH from the mobile station to the network to indicate that a commanded cell change order has failed. For a (3G) multi-RAT mobile station this may be a 3G Cell. 

This message needs to be modified to clarify the meaning of the TLLI field as follows:

· If sent prior to G-RNTI allocation an Iu capable MS will populate the TLLI field as per legacy MSs.

· If sent after G-RNTI allocation an Iu capable will populate the TLLI field using its allocated 32 bit G-RNTI. 

· The GERAN will know whether or not it is dealing with an Iu capable MS as a result of completing contention resolution associated with any uplink TBF allocation.

· During contention resolution, an MS may only indicate it is Iu capable after it has received a G-RNTI allocation.

3.4.2
Packet Control Acknowledgement

This message is sent on the PACCH from the mobile station to the network. The message is formatted either as an RLC/MAC control block using the PACCH block format defined in 3GPP TS 04.04 or as 4 identical access bursts using the PACCH short acknowledgement block format defined in 3GPP TS 04.04. If sent as response to a Packet Polling Request message this latter message shall specify the format of the Packet Control Acknowledgement message. Otherwise, the System Information parameter CONTROL_ACK_TYPE indicates which format the mobile station shall use. The order of bit transmission is defined in 3GPP TS 04.04. The numbering, assembling and field mapping conventions defined for RLC/MAC control blocks in sub-clause 10.0b of 04.60 shall apply.

This message needs to be modified to clarify the meaning of the TLLI field as per section 3.4.1 above.

3.4.3
Packet Uplink Dummy Control Block

This message is sent on the PACCH from the mobile station to the network when the mobile station has no other block to transmit.

This message needs to be modified to clarify the meaning of the TLLI field as per section 3.4.1 above.

3.4.4
Packet Measurement Report

This message is sent on the PACCH from the mobile station to the network to report measurement results. The message may contain measurement results from the Network Control measurements or from the Extended measurements, but not both simultaneously. More than one message may be required depending on the number of measurements to report. For a (3G) multi-RAT mobile station, report on 3G cells may be included as a result of Network Control measurements.

This message needs to be modified to clarify the meaning of the TLLI field as per section 3.4.1 above.

3.4.5
Packet Enhanced Measurement Report

This message is sent either on the PACCH if in packet transfer mode or on an assigned block on a PDTCH, from the mobile station to the network to report enhanced measurement results. The message contains measurement results from the Network Control measurements. More than one message may be required depending on the number of measurements to report.

This message needs to be modified to clarify the meaning of the TLLI field as per section 3.4.1 above.

3.4.6
Packet Resource Request

This message is sent on the PACCH by the mobile station to the network to request a change in the uplink resources assigned.

This message needs to be modified to allow for the inclusion of a 5 bit RB ID field and to clarify the meaning of the TLLI field as follows:

· If sent prior to G-RNTI allocation an Iu capable MS will populate the TLLI field as per legacy MSs.

· If sent after G-RNTI allocation an Iu capable will populate the TLLI field using its allocated 32 bit G-RNTI. 

· The GERAN will know whether or not it is dealing with an Iu capable MS as a result of completing contention resolution associated with any uplink TBF allocation (e.g. if RB ID is present in this message then G-RNTI is present in the TLLI field. Otherwise, TLLI is present).

· An MS only indicates it is Iu capable after it has received a G-RNTI allocation.

3.4.7
Packet Pause

This optional message is sent on the PACCH from a mobile station with non-GSM capabilities to the network to request a pause of GPRS services.

This message is not required by an MS operating in Iu mode and as such no changes to this message are required.

3.4.8
Additional MS Radio Access Capabilities

This message is sent on the PACCH by the mobile station to the network to inform about radio access capabilities of the mobile station.

This message needs to be modified to allow for the inclusion of a 5 bit RB ID field and to clarify the meaning of the TLLI field as per section 3.4.6 above.

3.5 Impacted Downlink RLC/MAC Control Messages

A total of 7 downlink RLC/MAC control messages currently support the presence of TLLI and have to be considered individually to determine the modifications required to allow the MS to know when G-RNTI is present instead of the legacy TLLI.

3.5.1
Packet Access Reject

This message is sent on the PCCCH or PACCH by the network to the mobile station to indicate that the network has rejected the MSs access request. This message may contain fields addressing more than one mobile station.

When sent, this message needs to be modified to clarify the meaning of the TLLI field as follows:

· If sent to an MS for which a G-RNTI has not been allocated, the TLLI field will contain TLLI as per legacy procedures.

· If sent to an MS for which a G-RNTI has been allocated, the TLLI field will contain the G-RNTI allocated to that MS.

· An MS that has received a G-RNTI allocation shall interpret the TLLI field as containing a 32 bit G-RNTI.

· An MS that has not received a G-RNTI allocation shall interpret the TLLI field as containing a TLLI as per legacy operation.

3.5.2
Packet Cell Change Order

This message is sent on the PCCCH or PACCH by the network to the mobile station to command the mobile station to leave the current cell and change to a new cell. For a (3G) multi-RAT mobile station the new cell may be a 3G Cell.

When sent, this message needs to be modified to clarify the meaning of the TLLI field as described in section 3.5.1 above.

3.5.3
Packet Downlink Assignment

This message is sent on the PCCCH or PACCH by the network to the mobile station to assign downlink resources to the mobile station.

For a mobile station assigned to operate in the fixed allocation MAC mode, the network may assign regularly repeating intervals during which the mobile station shall measure neighbour cell power levels. A mobile allocation or reference frequency list received as part of this assignment message shall be valid until a new assignment is received or each TBF of the MS are terminated.

When sent, this message needs to be modified to clarify the meaning of the TLLI field as described in section 3.5.1 above.

3.5.4
Packet Measurement Order

This message is sent on the PCCCH or PACCH by the network to a mobile station giving information for NC and EXT measurement reporting and network controlled cell reselection. If not all information fits into one message, the remaining information will be sent in other instances of the Packet Measurement Order message.

When sent, this message needs to be modified to clarify the meaning of the TLLI field as described in section 3.5.1 above.

3.5.5
Packet Polling Request

This message is sent on the PCCCH or PACCH by the network to the mobile station to solicit a PACKET CONTROL ACKNOWLEDGEMENT message from the mobile station.

When sent, this message needs to be modified to clarify the meaning of the TLLI field as described in section 3.5.1 above.

3.5.6
Packet Uplink Ack/Nack

This message is sent on the PACCH by the network to the mobile station indicate the status of the received RLC data blocks. This message may also update the timing advance and power control parameters. A fixed allocation mobile station may also be assigned uplink resources.

When sent, this message needs to be modified to clarify the meaning of the TLLI field as described in section 3.5.1 above.

3.5.7
Packet Uplink Assignment

This message is sent on the PCCCH or PACCH by the network to the mobile station to assign uplink resources. The mobile station may be addressed by TFI, TQI, or Packet Request Reference depending upon the procedure used. A mobile allocation or reference frequency list received as part of this assignment message shall be valid until new assignment is received or each TBF of the MS are terminated.

When sent, this message needs to be modified to clarify the meaning of the TLLI field as described in section 3.5.1 above.

4. Summary of Changes for R5 System Access Procedures

The total set of changes required for 44.060 is summarized in Table 2 below.

Table 2 – Summary of Changes for R5 System Access Procedures

Change 1
Modify the RLC header of an RLC data block to support the conditional presence of RB ID using the extension bit concept.

Change 2
Modify TLLI field in the RLC header of an RLC data block to allow the conditional presence of a full length 32 bit G-RNTI.

Change 3
Modify the Packet Resource Request message and Additional MS Radio Access Capabilities message to include an optional RB ID information element.

Change 4
Modify the Packet Resource Request message and Additional MS Radio Access Capabilities message to include a 32 bit G-RNTI instead of a TLLI whenever the optional RB ID information element is present in this message.

Change 5 
Modify the Packet Cell Change Failure message, Packet Control Acknowledgement message, Packet Uplink Dummy Control Block message, Packet Measurement Report message and Packet Enhanced Measurement Report message to include a 32 bit G-RNTI instead of a TLLI when sent by an Iu capable MS has been allocated a G-RNTI.

Change 6
Modify the Packet Access Reject message, Packet Cell Change Order, Packet Downlink assignment message, Packet Measurement Order, Packet Polling Request message, Packet Uplink Ack/Nack message and Packet Uplink Assignment message to include a 32 bit G-RNTI instead of a TLLI when sent to an Iu capable MS that has been allocated a G-RNTI.

Change 7 
Define a new 1 phase access called Fast Access Request that is used for URB realization by an Iu capable MS that has been allocated an ARI.

Change 8
Define a new 1 phase access called SRB Access Request that is used for SRB realization by an Iu capable MS.

5. Conclusion

Adopt the proposed changes described in section 3 and summarized in section 4 to support R5 enhancements to system access procedures for Iu capable MSs.
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