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G-RNTI and ARI Management
1. System Access Identities

GERAN discussions have identified the possible use of ARI and G-RNTI as new MS identifiers that may prove useful for GERAN operation.  As discussed in [1] the use of ARI allows a mobile station to perform a 1 phase access when attempting to establish an uplink TBF in support of a URB. In a similar manner, once a mobile station has been allocated a G-RNTI it may perform a 1 phase access when attempting to establish an uplink TBF in support of an SRB. The primary focus of this paper is to discuss the use of ARI and G-RNTI in system access attempts made by Iu mode capable mobile stations on the PRACH and RACH.

2. Initial System Access (neither ARI or G-RNTI is allocated)

A system access attempt made by an Iu mode capable MS (on the RACH or PRACH) when it does not possess an ARI or a G-RNTI is considered an initial system access. 

2.1 System Access Using a PRACH for SRB or URB Realization

An Iu mode capable MS must always use a 2 phase access when attempting an initial access on a PRACH in order to provide the GERAN with its identity (IMSI or P-TMSI) along with an explicit indication of the RB ID for which it wants to establish an uplink TBF. This results in the following:

· The MS sends an 11 bit Packet Channel Request or an 11 bit EGPRS Packet Channel Request indicating Two Phase Access Request.

· The MS includes a P-TMSI or IMSI within the Packet Resource Request (sent following the reception of a Packet Uplink Assignment) to allow the GERAN to know unambiguously which MS it is dealing with.

· A new optional information element is defined for the Packet Resource Request message to indicate the RB ID (SRB ID or URB ID) for which the MS is attempting to establish an uplink TBF.  The presence of this information element implicitly indicates the MS is Iu mode capable.

· The MS may be allocated an ARI (8 bit) or a G-RNTI (32 bit) or both during the RRC connection establishment procedure.

2.2 Initial Access Using a RACH for SRB or URB Realization

An Iu mode capable MS must always use a 2 phase access when attempting an initial access on a RACH as described in section 2.1 above except for the following:

· If the RACH supports the EGPRS Packet Channel Request a mobile station may send an 11 bit EGPRS Packet Channel Request indicating Two Phase Access Request.

· If the RACH does not support the EGPRS Packet Channel Request a mobile station shall send an 8 bit Channel Request indicating Two Phase Access Request.

3. System Access with only G-RNTI Allocated

Once an Iu mode capable has received a G-RNTI allocation (i.e. an ARI has not been allocated) it may perform system accesses as described below.

3.1 System Access Using a PRACH for SRB Realization

An Iu mode capable MS possessing a G-RNTI can use a 1 phase access when attempting to establish an uplink TBF for an SRB as follows:

· The MS sends an 11 bit Packet Channel Request or EGPRS Packet Channel Request indicating SRB Access Request (new) as shown below.

· Any subsequent RLC data blocks that include the TLLI field will be sent with G-RNTI within the TLLI field.

· This type of 1 phase access implicitly indicates that the MS is Iu mode capable and also indicates the specific SRB ID for which the MS is attempting to establish a TBF for.

< 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 :


111
< NoOfBlocks : bit (3) >








< 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) >> 

3.2 System Access Using a PRACH for URB Realization

An Iu mode capable MS must always use a 2 phase access when attempting a system access on a PRACH in order to provide the GERAN with its identity (G-RNTI) along with an explicit indication of the URB ID for which it wants to establish an uplink TBF as described in section 2.1. above. 

3.3 System Access Using a RACH for SRB Realization

If the RACH supports the EGPRS Packet Channel Request an Iu mode MS possessing a G-RNTI may use a 1 phase access by sending an 11 bit EGPRS Packet Channel Request indicating SRB Access Request as described in section 3.1 above.

If the RACH does not support the EGPRS Packet Channel Request an Iu mode MS possessing a G-RNTI may use a 1 phase access on a RACH as follows:

· The MS sends an 8 bit Channel Request as shown below.

· Any subsequent RLC data blocks that include the TLLI field will be sent with G-RNTI within the TLLI field.

· This type of 1 phase access implicitly indicates that the MS is Iu mode capable and also indicates the specific SRB ID for which the MS is attempting to establish a TBF for.

< Packet channel request 8 bit message content > ::=

       < One Phase Access Request :


1
     < MultislotClass : bit (5) >








     < RandomBits :   bit (2) > >


     | < Short Access Request :


00                < NoOfBlocks bit (3) >









     < RandomBits : bit (3) > >


     | < Two Phase Access Request :


01000         < RandomBits : bit (3) > >


     | < Page Response :



01001
     < RandomBits : bit (3) > >


     | < Cell Update :



01010
     < RandomBits : bit (3) > >


     | < MM Procedure :



01011
     < RandomBits : bit (3) > >


     | < Single Block Without TBF Establishment :
01100
     < RandomBits : bit (3) > >

                    | < SRB Access Request :
                             0111
     < SRB ID : bit(2) >

                                                                                                        < RandomBits : bit (2) > > ;
3.4 System Access Using a RACH for URB Realization

An Iu mode capable MS must always use a 2 phase access when attempting an initial access on a RACH as described in section 2.1 above except for the following:

· If the RACH supports the EGPRS Packet Channel Request a mobile station may send an 11 bit EGPRS Packet Channel Request indicating Two Phase Access Request.

· If the RACH does not support the EGPRS Packet Channel Request a mobile station shall send an 8 bit Channel Request indicating Two Phase Access Request.

4. System Access with both ARI and G-RNTI Allocated

Once an Iu mode capable has received both an ARI and a G-RNTI allocation it may perform system accesses as described below.

4.1 System Access Using a PRACH for SRB Realization

Same as section 3.1 above.

4.2 System Access Using a PRACH for URB Realization

An Iu mode capable MS possessing an ARI can use a 1 phase access when attempting a system access on a PRACH as follows:

· The MS sends an 11 bit Packet Channel Request or EGPRS Packet Channel Request indicating Fast Access Request as shown below.

· Note that this type of 1 phase access implicitly indicates that the MS is Iu mode capable and the ARI value implies the MS identity as well as the specific URB ID that the MS is attempting to establish a TBF for.

· The TLLI field need not be present in any of the uplink RLC data blocks sent to it (following TBF resource allocation).

< 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) >> 

4.3 System Access Using a RACH for SRB Realization

Same as section 3.3 above.

4.4 System Access Using a RACH for URB Realization

If the RACH supports the EGPRS Packet Channel Request, an Iu mode MS possessing an ARI may use a 1 phase access by sending an 11 bit EGPRS Packet Channel Request indicating Fast Access Request as described in section 4.2 above.

If the RACH does not support the EGPRS Packet Channel Request, an Iu mode MS possessing an ARI shall send an 8 bit Channel Request indicating Two Phase Access Request.  The GERAN sends an Immediate Assignment message to the MS indicating the uplink resource (PDCH) to be used to complete the 2 phase access.  The ARI will be communicated to the GERAN within the subsequent Packet Resource Request sent by the MS on the PDCH. 

5. G-RNTI Indication When Establishing a Downlink TBF

Once an Iu mode capable MS has been allocated a G-RNTI, the GERAN may initiate downlink TBFs to the MS (for realizing SRBs and URBs) by sending a Packet Downlink Assignment message  that contains the allocated G-RNTI. This requires that the Packet Downlink Assignment message be modified to include “RB ID” and “G-RNTI”. Note that the GERAN has no need of using the ARI value allocated to an MS when establishing a downlink TBF to that MS.

6. Summary of ARI and G-RNTI Impact

Impact on 04.60

Packet Channel Request
· Create a new 11 bit message called “SRB Access Request” in support of 1 phase access for establishing an uplink TBF for an SRB on the PRACH

· Create a new 11 bit message called “Fast Access Request” in support of 1 phase access for establishing an uplink TBF for a URB on the PRACH

EGPRS Packet Channel Request
· Create a new 11 bit message called “SRB Access Request” in support of 1 phase access for establishing an uplink TBF for an SRB on the PRACH or RACH

· Create a new 11 bit message called “Fast Access Request” in support of 1 phase access for establishing an uplink TBF for a URB on the PRACH or RACH

Packet Resource Request     


· Provide support for RB ID

· Provide support for G-RNTI (included for URB realization when G-RNTI has been allocated but no ARI has been allocated)

· Provide support for ARI (included for URB realization when ARI has been allocated but PRACH is not supported in the cell)

· Provide support for ARI (included

· Provide support for UMTS type identities

Packet Uplink Assignment
· Provide support for G-RNTI

· Provide support for UMTS type identities

RLC Data block header
· Allow the existing TLLI field to contain TLLI or G-RNTI

TBF establishment procedures
· Support the use of the new Packet Channel Request message called “SRB Access Request”

· Support the use of 2 phase access if an MS does not possess either a G-RNTI or an ARI (i.e. there is no need for a random G-RNTI)

· Support a G-RNTI meaning of the TLLI field included in the RLC data block header for the case where an MS possesses a G-RNTI and uses a 1 phase access

Packet Downlink Assignment message
· Add a “RB ID” information element

· Provide support for G-RNTI

Impact on 23.003

New MS identity
· Define a structure for G-RNTI

Impact on 25.331

RRC Connection Setup
· Add support for G-RNTI and ARI allocation

Impact on 04.18

Channel Request
· Create a new 8 bit message called “SRB Access Request” in support of 1 phase access for establishing an uplink TBF for an SRB on the RACH

7. Conclusion

Given the above discussion the following proposals are made:

· Adopt the procedures for an Iu mode capable mobile station making a system access to establish an uplink TBF on the PRACH and RACH as described in sections 2, 3 and 4 above.

· Adopt the procedures for the GERAN establishing a downlink TBF to an Iu mode capable mobile station as described in section 5 above.

· Adopt the proposed changes to 04.60, 04.18, 25.331 and 23.003 resulting from the introduction of ARI and G-RNTI as indicated in section 6 above.
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