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Contention Resolution, MS identity and access 

This document is an update of the contribution G2-010039 presented during the TSG GERAN WG2 #5bis meeting, which includes the comments received during the discussions
1 Introduction

Access procedures for R5 mobiles in Iu mode, including TBF Establishment, and RRC Connection Setup, require an extension of the Contention Resolution mechanism used in pre-R5, as the TLLI is no longer available to be used as the mobile identifier.
 Dedicated channel establishment also requires a new contention resolution mechanism, since LAPDm is no longer used in R5.

Contention resolution must be performed between mobiles:

· In A/Gb mode and mobiles in Iu mode 

· In Iu mode

· On shared resources or on dedicated resources

· Using procedures on either the CCCH or the PCCCH

· Setting up either a TBF or a dedicated channel

Solutions must be found for each scenario and must be compatible with pre-R5 specifications.

This paper discusses how the G-RNTI could be used to derive a contention resolution identifier.

2 MS Identifier for Contention Resolution

The requirements of the contention resolution identifier are presented in this section, followed by a brief description of the TLLI (A/Gb mode) and G-RNTI (Iu mode).  The proposed solution is discussed in section 3.

2.1 Requirements

2.1.1 MS Identification

The main requirement of the MS identifier during contention resolution is that it be unique to the mobile on the (P)RACH on which the mobile is attempting access.  The identifier serves to distinguish between competing mobiles on the (P)RACH but it could serve a greater purpose, that of unique identification of the mobile within the GERAN, if the identifier has a wider scope (e.g. BSS Area, LA, RA).

An alternative identifier (to replace the TLLI) needs to be found for a R5 mobile in Iu mode which must be able to be used without confusion on a channel shared with mobiles in A/Gb mode.

( 1.
Unique identification of the mobile (within a cell, or optionally a larger area)

2.1.2 Mode Identification (A/Gb or Iu)

A consequence of both pre-R5 and R5 mobiles sharing the same random access channel is the requirement for the network to be able to identify the mode, A/Gb or Iu, that a mobile is operating in when a random access is made
.
( 2.
Identification of the mode of access (A/Gb or Iu) 

An additional requirement, which should be investigated, is whether there is a scenario in which the type of Iu access requested (CS or PS) needs to be indicated to the GERAN.  One possible scenario may be when an MS wishes to establish a TBF to respond to a paging request coming from the 3G CN which has been co-ordinated in the GERAN. 

Until any such scenario is either clearly defined or ruled out, it remains FFS. 
( 3.  
[FFS] For Iu mode, identification of Iu-CS or Iu-PS mode of access
2.1.3 RLC Instance Identification

In pre-Rel5, a Mobile Station can only request TBF establishment for one of two RLC instances: one for RLC acknowledged mode transfer, another one for RLC unacknowledged mode transfer. In order to establish a TBF for the RLC unacknowledged mode instance, a two-phase access is required. A one-phase access in pre-R5 is only defined for acknowledged mode RLC. The RLC instance does not therefore need to be explicitly signalled for a one-phase access and the TLLI is all that is communicated to the network in order to perform contention resolution.

R5 mobiles in Iu mode support more than two RLC instances, since one RLC instance is required for each Radio Bearer. Those instances can use acknowledged or unacknowledged or transparent RLC modes and therefore the TBF or dedicated channel establishment procedure (one phase and two phase in case of TBF set-up) must also identify the RLC instance. This is particularly relevant in order for the BSS to offer appropriate resources according to the QoS needs of the associated Radio Bearer. 

( 4.
Identification of the RLC instance requesting a TBF for Iu mode, signalled as the RB ID or equivalent.
2.2 TLLI in A/Gb mode

For an MS in A/Gb mode, contention resolution is performed through the use of the Temporary Logical Link Identifier (TLLI) that is inserted in the RLC header of uplink radio blocks until the MS receives a PACKET UPLINK ACK/NACK message with the same TLLI that the MS used.

The TLLI:

· Is 32 bits long

· Uniquely identifies the MS for contention resolution within the cell

· Uniquely identifies the MS within a Routing Area (RA)

· Is normally derived in the MS from the P-TMSI which is allocated by the SGSN during GPRS Attach

· Can uniquely identify the RLC instance for a one-phase access (always acknowledged RLC mode)

· Indicates the additional RA address range information (Local, Foreign, Random and Auxiliary) (not required for contention resolution)

2.3 G-RNTI in Iu mode

For mobiles in Iu mode, a similar mechanism needs to be found to perform contention resolution at initial attach or when an ARI is not available after attach to the CN has been performed.

The G-RNTI is the MS identifier in GERAN Iu mode that best corresponds to the TLLI used at TBF set-up or to the CN identity used at dedicated channel set-up in A/Gb mode. In the scope of Rel5 standardisation, CN identities should be sent as rarely as possible on the radio interface. G-RNTI in GERAN is similar in function to the U-RNTI for UTRAN (which comprises a 12-bit RNC-ID and a 20-bit S-RNTI).  Which IMSI / TMSI / P-TMSI a G-RNTI corresponds to is known only in the MS and in the GERAN.

The G-RNTI:

· Is 32 bits long

· Uniquely identifies the MS for contention resolution within the cell

· Uniquely identifies the MS within a BSS Area

· Cannot uniquely identify the RLC instance for a one-phase access (unless the RB ID or equivalent is included)

2.3.1 Scope of G-RNTI as MS identifier

A G-RNTI is allocated at transition from RRC_IDLE to RRC_CONNECTED mode during RRC Connection Setup messaging and is therefore available for contention resolution during subsequent TBF or dedicated channel establishments to transfer data.

However, RRC Connection Setup also involves making a random access and therefore requires contention resolution. During this access a random G-RNTI could be used; this would be similar to the use of random TLLI in pre-R5.

Following RRC connection establishment, the G-RNTI would be used unless an ARI has been assigned to the MS for the Radio Bearer it requires shared or dedicated resources for.  This would enable one-phase access for fast resource allocation.

2.4 ARI in Iu mode

When the GERAN has set-up a radio bearer towards a particular Mobile Station, it has the option of assigning an ARI to the RB. The ARI lifetime may be limited and therefore, when it is no longer available for a RB requesting shared or dedicated resources to be established, or it has not been assigned, the G-RNTI shall be used. If it is available, then the ARI shall be used in the (EGPRS) (packet) channel request message, if possible
. Contention is then automatically solved at access.

The ARI:

· Is 5 or 8 bits long (FFS)

· Uniquely identifies the MS and the RB within the cell

· Is assigned at RB set-up or RB re-configuration

3 GERAN Contention Resolution with G-RNTI

3.1 Principle

This paper proposes a re-allocation of part of the TLLI code space used in pre-R5 to allow using the G-RNTI for normal TBF or dedicated resource establishment and a Random G-RNTI for RRC Connection Setup. Mobile stations accessing the GERAN with the same random reference in the (P)RACH will decode the same assignment message.

· If shared resources have been granted on the uplink after one-phase access, then contention resolution is performed through the appending to the first RLC/MAC blocks sent on uplink of a cell-unique identity. Pre-R5 mobiles will include their TLLI; R5 mobiles will include their G-RNTI using the TLLI code space and an extension octet. By ensuring a disjoint code space in the octets common to pre-Rel5 and Rel5 mobiles, contention resolution can be achieved.

· If shared resources are granted on the uplink using two-phase access or on the downlink, the assignment message will include a cell-unique identity. The same principle as for uplink one-phase access applies.

· If dedicated resources are granted, contention resolution is achieved on the network side:

· Between A/Gb and Iu mode mobiles: by detecting that the MS is using either LAPDm or RLC as the layer 2 protocol for carrying higher layer signalling.

· Between Iu mode mobiles: by reading the G-RNTI as an extension of the RLC header.

· If dedicated resources are granted, contention resolution is achieved on the MS side:

· Between A/Gb and Iu mode mobiles: by detecting that the network uses either LAPDm or RLC.

· Between Iu mode mobiles: by reading the G-RNTI as an extension of the RLC header.

Note: the definition of the RLC header on DPSCHs is on-going. The detection of which layer 2 protocol is being used is out of scope of this contribution.

3.2 Structure of the G-RNTI

The G-RNTI in R5 is 32 bit long in order to have full alignment with UTRAN. The first 12 bits encode the Serving BSC Id and the remaining 20 bits encode an MS identity unique within the BSS Area.

31 to 20
19 to 0

SBSC Identity
S-RNTI

Table 1 G-RNTI structure

3.3 Structure of the TLLI code space

This structure is shown in Table 2
31
30
29
28
27
26 to 0
Type of identity

1
1
T
T
T
T
Local TLLI

1
0
T
T
T
T
Foreign TLLI

0
1
1
1
1
R
Random TLLI

0
1
1
1
0
A
Auxiliary TLLI

0
1
1
0
X
X
Reserved

0
1
0
X
X
X
Reserved

0
0
0
0
G (bits 31 to 4)
Local G-RNTI

0
0
0
1
R
Random G-RNTI

Table 2: TLLI code space extended to include G-RNTI

· 'T' indicates bits derived from a P-TMSI

· 'R' indicates bits chosen randomly

· 'A' indicates bits chosen by the SGSN

· 'X' indicates bits in reserved ranges

· 'G' indicates bits derived from a G-RNTI

Only bits 31 down to 4 of the G-RNTI can fit in the TLLI code space. Therefore an extension octet is required to be appended when the identification is done through the re-use of the TLLI field.

3.4 Random G-RNTI

The random G-RNTI is used when the MS does not have a valid G-RNTI. This is most likely during the TBF establishment for RRC Connection setup.

Because it may happen that two R5 mobiles use the same random bits to define the random G-RNTI, a unique identity is required to be sent at a later stage. This is done during the RRC connection set-up procedure. The MS will include a CN identity (Initial MS identity: either IMSI/IMEI/... if the MS is not attached to any CN node yet, or (P)-TMSI if it is attached) in the RRC CONNECTION REQUEST and the BSS will include the CN identity of the selected MS in the RRC CONNECTION SET-UP message. This allows resolving contention at RRC level.

3.5 Use of the G-RNTI for contention resolution

3.5.1 Contention resolution in uplink when one-phase access is used

This is achieved by using the TLLI code space for encoding the G-RNTI granted to the Mobile Station (or for encoding the random G-RNTI). In case a random G-RNTI is used, 28 bits are sufficient and therefore there is no need for extending the TLLI code space. In case the G-RNTI granted by the network is used, since 4 bits have to be appended in order to discriminate the G-RNTI from TLLI values, it is necessary to append an extra extension octet during the contention phase. The indication of the extension octet for G-RNTI extension can be achieved as follows:

· Because the PFC feature is Gb-centric, it is not expected that Rel5 mobiles operating in Iu mode will ever be granted a PFI. Therefore, the PI (PFI Indicator) field could be ignored in case the mobile station includes a G-RNTI. When a TLLI is present, the value 1 would indicate that a PFI is included. The network would then know which extension octet is included by decoding the TLLI field: if the 3 MSB are 0 0 0, a G-RNTI extension is present; otherwise, a PFI is present if indicated by the PI (PFI Indicator) field. The following table shows the uplink RLC data block encoding as required from the Mobile Station when accessing the network in Iu mode.
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Table 3: Uplink RLC data block with MAC header in Rel5
The network includes the MS identity in the PACKET UPLINK ACK/NACK message used to complete the contention resolution at MS side. 

< Packet Uplink Ack/Nack message content > ::=


< PAGE MODE : bit (2) >


{
00 < UPLINK_TFI : bit (5) >



{ 0

-- Message escape



{
< CHANNEL_CODING_COMMAND : bit (2) >





< Ack/Nack Description : < Ack/Nack Description IE > >





{ 0 | 1
< CONTENTION_RESOLUTION_TLLI/G-RNTI : bit (32) > }





{ 0 | 1
< Packet Timing Advance : < Packet Timing Advance IE > > }





{ 0 | 1
< Power Control Parameters : < Power Control Parameters IE > > }





{ 0 | 1
< Extension Bits : Extension Bits IE > }



-- clause 12.26




{ 0 | 1
< Fixed Allocation Parameters : < Fixed Allocation struct > > }





{ null | 0 bit** = < no string >
-- Receiver backward compatible with earlier version



| 1





-- Additions for R99





{ 0 | 1 <Packet Extended Timing Advance : bit (2)>}






<TBF_EST : bit (1)>

                       { null | 0 bit** = <no string> 




-- Receiver backward compatible with earlier version



    
                    | 1










-- Additional contents for Release 5

                             

{ 0 | 1 < CONTENTION_RESOLUTION_G-RNTI_extension : bit (4) >



                             
          < RBId : bit (5)  }






< padding bits > }}




 ! < Non-distribution part error : bit (*) = < no string > > }



| 1










-- Message escape bit used to define EGPRS message contents





{ 00 {
< EGPRS Channel Coding Command : < EGPRS Modulation and Coding IE >>







<Resegment : < Resegment IE >>







<PRE_EMPTIVE_TRANSMISSION : bit (1) >







< PRR RETRANSMISSION REQUEST : bit (1) >







< ARAC RETRANSMISSION REQUEST : bit (1) >







{ 0 | 1
< CONTENTION_RESOLUTION_TLLI/G-RNTI : bit (32) > }







<TBF_EST : bit (1)>






{ 0 | 1
< Packet Timing Advance : < Packet Timing Advance IE > > }






{ 0 | 1
<Packet Extended Timing Advance : bit (2)> }}






{ 0 | 1
< Power Control Parameters : < Power Control Parameters IE > > }






{ 0 | 1
< Extension Bits : Extension Bits IE > }



-- clause 12.26





{
< EGPRS Ack/Nack Description : < EGPRS Ack/Nack Description IE > >






{ 0 | 1
< Fixed Allocation Parameters : < Fixed Allocation struct > > } } //


                                 { null | 0 bit** = <no string> 




-- Receiver backward compatible with earlier version



    
                         | 1










-- Additional contents for Release 5

                             

{ 0 | 1 < CONTENTION_RESOLUTION_G-RNTI_extension : bit (4) >



                             
          < RBId : bit (5)  }

                           < padding bits > }






! < Non-distribution part error : bit (*) = < no string > > }




 ! < Message escape : {01| 10 | 11} bit (*) = <no string> > } } – Extended for future changes


 ! < Address information part error : bit (*) = < no string > > }


 ! < Distribution part error : bit (*) = < no string > > ;

< Fixed Allocation struct > ::=


< FINAL_ALLOCATION : bit (1) >


{ 0

-- Repeat Allocation


< TS_OVERRIDE : bit (8) >


| 1

-- Allocation with Allocation bitmap


< TBF Starting Time : < Starting Frame Number Description IE > >



{ 0 | 1
<TIMESLOT_ALLOCATION : bit (8) > }



{ 0 { 0


-- with length of Allocation Bitmap




< BLOCKS_OR_BLOCK_PERIODS : bit (1) >





< ALLOCATION_BITMAP_LENGTH : bit (7) >





< ALLOCATION_BITMAP : bit (val(ALLOCATION_BITMAP_LENGTH)) >




| 1 

-- without length of Allocation Bitmap (fills remainder of the message)





< ALLOCATION_BITMAP : bit ** > } 




 ! < Message escape : 1 bit (*) = <no string> >;}



3.5.2 Contention resolution in uplink when two-phase access is used

When the mobile station performs a two-phase access, contention resolution would be achieved as follows:

· The Mobile Station performs an uplink access by scheduling a (EGPRS) (Packet) Channel Request on (P)RACH. It may request two-phase access.

· The network allocates a limited resource on an uplink PDCH requesting the MS to send a PACKET RESOURCE REQUEST (and possibly the ADDITIONAL MS RADIO ACCESS CAPABILITIES message). The PACKET RESOURCE REQUEST would contain the TLLI for Mobile Stations operating in A/Gb mode and the G-RNTI for Mobile Stations operating in Iu mode. Contention resolution is then achieved on the network side. The new coding of the message is proposed in Table 4.

· The network answers by sending a PACKET UPLINK ASSIGNMENT including resources on one or more PDCHs. The MS to which it is intended is identified by the TLLI / G-RNTI field. The same field would be used for encoding either of those identities. If the assignment is intended for an MS operating in A/Gb mode, then contending MSs operating in Iu mode will read the 3 MSBs as different from 0 0 0, which implies a G-RNTI mismatch. If the assignment is intended for an MS operating in Iu mode, then contending MSs operating in A/Gb mode will read the 3 MSBs as 0 0 0, which implies a TLLI mismatch.

Table 4: Packet RESOURCE REQUEST information elements in Rel5
< Packet Resource Request message content > ::=


{ 0 | 1 < ACCESS_TYPE : bit (2) > }


{ 0 < Global TFI : < Global TFI IE > >


| 1 < TLLI / G-RNTI : < TLLI / G-RNTI IE > > }


{ 0 | 1 < MS Radio Access Capability : < MS Radio Access Capability IE > > }


< Channel Request Description : < Channel Request Description IE > >


{ 0 | 1 < CHANGE_MARK : bit (2) > }


< C_VALUE : bit (6) >


{ 0 | 1 < SIGN_VAR : bit (6) >}


{ 0 | 1 < I_LEVEL_TN0 : bit (4) > }


{ 0 | 1 < I_LEVEL_TN1 : bit (4) > }


{ 0 | 1 < I_LEVEL_TN2 : bit (4) > }


{ 0 | 1 < I_LEVEL_TN3 : bit (4) > }


{ 0 | 1 < I_LEVEL_TN4 : bit (4) > }


{ 0 | 1 < I_LEVEL_TN5 : bit (4) > }


{ 0 | 1 < I_LEVEL_TN6 : bit (4) > }


{ 0 | 1 < I_LEVEL_TN7 : bit (4) > }


{ null | 0 bit** = <no string> 




-- Receiver backward compatible with earlier version



| 1










-- Additional contents for Release 1999


{ 0 | 1 < EGPRS BEP Link Quality Measurements : 






< EGPRS BEP Link Quality Measurements IE >> }



{ 0 | 1 < EGPRS Timeslot Link Quality Measurements : 






< EGPRS Timeslot Link Quality Measurements IE >>}



{ 0 | 1 < PFI: bit(7) > }



< ADDITIONAL MS RAC INFORMATION AVAILABLE : bit (1) >



< RETRANSMISSION OF PRR : bit (1) >


{ null | 0 bit** = <no string> 




-- Receiver backward compatible with earlier version




| 1










-- Additional contents for Release 5



{ 0 | 1 < G-RNTI_extension : bit (4) >



< RBId : bit (5)  }

< padding bits > } };

The TLLI / G-RNTI Information Element contains either the Temporary Logical Link Identity (TLLI) or the 28 most significant bits of the G-RNTI plus other bits. The former is included by Mobile Stations performing access in A/Gb mode; the latter is included by Mobile Stations performing access in Iu mode. The TLLI and the G-RNTI when part of the TLLI code space are defined in 3GPP TS 23.003. The complete G-RNTI is defined in 3GPP TS 44.018.

Table 5: TLLI / G-RNTI information element details

TLLI / G-RNTI (32 bit field)
The TLLI / G-RNTI field is encoded as a binary number.
Range 0 to 4294967295

When the TLLI / G-RNTI information element contains the 28 MSBs of the G-RNTI, the G-RNTI_extension information element is included. It contains the 4 least significant bits of the G-RNTI.

The PACKET UPLINK ASSIGNMENT message is updated as follows : 

< Packet Uplink Assignment message content > ::=


< PAGE_MODE : bit (2) >


{ 0 | 1 <PERSISTENCE_LEVEL : bit (4) > * 4 }


{
{ 0
< Global TFI : < Global TFI IE > >



 | 10
< TLLI/G-RNTI : bit (32) >



 | 110
< TQI : bit (16) >



 | 111
< Packet Request Reference : < Packet Request Reference IE > > }



{ 0

-- Message escape



{
< CHANNEL_CODING_COMMAND : bit (2) >





< TLLI_BLOCK_CHANNEL_CODING : bit (1) >





< Packet Timing Advance : < Packet Timing Advance IE > >





{ 0 | 1
< Frequency Parameters : < Frequency Parameters IE > > }





{ 01
<Dynamic Allocation : < Dynamic Allocation struct > >





 | 10
<Single Block Allocation : < Single Block Allocation struct > >





 | 00
< extension >





 | 11
< Fixed allocation : < Fixed Allocation struct > > }





 { null | 0 bit** = < no string > -- Receiver backward compatible with earlier version






 | 1





-- Additions for R99
 





{ 0 | 1 <Packet Extended Timing Advance : bit (2)> }


                            { null | 0 bit** = <no string> 




-- Receiver backward compatible with earlier version




                         | 1










-- Additional contents for Release 5

                                   

{ 0 | 1 < G-RNTI_extension : bit (4) >}

                                    

{ 0 | 1 < RBId : bit (5)  }





< padding bits > }}




 ! < Non-distribution part error : bit (*) = < no string > > } 



| 1
 -- Message escape bit used to define EGPRS message contents




{ 00 {
{ 0 | 1 <CONTENTION_RESOLUTION_TLLI/G-RNTI : bit(32) > }




{ 0 | 1 < COMPACT reduced MA : < COMPACT reduced MA IE >> }





< EGPRS Channel Coding Command : < EGPRS Modulation and Coding IE >>






< Resegment : < Resegment IE >> 






< EGPRS Window Size : < EGPRS Window Size IE >






{ 0 | 1 < Access Technologies Request : Access Technologies Request struct >}






< ARAC RETRANSMISSION REQUEST : bit (1) >






< TLLI_BLOCK_CHANNEL_CODING : bit (1) >







{ 0 | 1 < BEP_PERIOD2 : bit(4) > }





< Packet Timing Advance : < Packet Timing Advance IE > >







{ 0 | 1 <Packet Extended Timing Advance : bit (2)> }






 { 0 | 1
< Frequency Parameters : < Frequency Parameters IE > > }






 { 01
<Dynamic Allocation : < Dynamic Allocation struct > >






 | 10
<Multi Block Allocation : < Multi Block Allocation struct > >








                        | 00
< extension >




       
 | 11
< Fixed allocation : < Fixed Allocation struct > > }




            { null | 0 bit** = <no string> 




-- Receiver backward compatible with earlier version




                         | 1










-- Additional contents for Release 5

                                   

{ 0 | 1 < G-RNTI_extension : bit (4) >}

                                    

{ 0 | 1 < RBId : bit (5)  }
                                                    { 0 | 1 < CONTENTION_RESOLUTION_G-RNTI_extension : bit (4) >
                             < padding bits > }





! < Non-distribution part error : bit (*) = < no string > > }





! < Message escape : { 01| 10 | 11 } bit (*) = <no string> > }} – Extended for future changes


 ! < Address information part error : bit (*) = < no string > > }


 ! < Distribution part error : bit (*) = < no string > > ;
<extension> ::=
-- Future extension can be done by modifying this structure

null ;



<Dynamic Allocation struct > ::= 


< EXTENDED_DYNAMIC_ALLOCATION : bit (1) >


{ 0 | 1 < P0 : bit (4) > 

 


< PR_MODE : bit (1) > }


< USF_GRANULARITY : bit (1) >


{ 0 | 1 < UPLINK_TFI_ASSIGNMENT : bit (5) > }


{ 0 | 1 < RLC_DATA_BLOCKS_GRANTED : bit (8) > }


{ 0 | 1 < TBF Starting Time : < Starting Frame Number Description IE > > }


{ 0





-- Timeslot Allocation


{ 0 | 1 < USF_TN0 : bit (3) > }



{ 0 | 1 < USF_TN1 : bit (3) > }



{ 0 | 1 < USF_TN2 : bit (3) > }



{ 0 | 1 < USF_TN3 : bit (3) > }



{ 0 | 1 < USF_TN4 : bit (3) > }



{ 0 | 1 < USF_TN5 : bit (3) > }



{ 0 | 1 < USF_TN6 : bit (3) > }



{ 0 | 1 < USF_TN7 : bit (3) > }


| 1





-- Timeslot Allocation with Power Control Parameters


< ALPHA : bit (4) >



{ 0 | 1
< USF_TN0 : bit (3) >





< GAMMA_TN0 : bit (5) > }



{ 0 | 1
< USF_TN1 : bit (3) >





< GAMMA_TN1 : bit (5) > }



{ 0 | 1
< USF_TN2 : bit (3) >





< GAMMA_TN2 : bit (5) > }



{ 0 | 1
< USF_TN3 : bit (3) >





< GAMMA_TN3 : bit (5) > }



{ 0 | 1
< USF_TN4 : bit (3) >





< GAMMA_TN4 : bit (5) > }



{ 0 | 1
< USF_TN5 : bit (3) >





< GAMMA_TN5 : bit (5) > }



{ 0 | 1
< USF_TN6 : bit (3) >


 


< GAMMA_TN6 : bit (5) > }



{ 0 | 1
< USF_TN7 : bit (3) >





< GAMMA_TN7 : bit (5) > } } ;



<Single Block Allocation struct > ::=


< TIMESLOT_NUMBER : bit (3) > 


{ 0 | 1 < ALPHA : bit (4) >


< GAMMA_TN : bit (5) >}


{ 0 | 1 < P0 : bit (4) >




< BTS_PWR_CTRL_MODE : bit (1) > 




< PR_MODE : bit (1) > }


< TBF Starting Time : < Starting Frame Number Description IE > > ;



<Fixed Allocation struct > ::= 


{ 0 | 1 < UPLINK_TFI_ASSIGNMENT : bit (5) > }


< FINAL_ALLOCATION : bit (1) >


< DOWNLINK_CONTROL_TIMESLOT: bit (3) >


{ 0 | 1 < P0 : bit (4) >




< BTS_PWR_CTRL_MODE : bit (1) > 




< PR_MODE : bit (1) > }


{ 0
< TIMESLOT_ALLOCATION : bit (8) >


 | 1
< Power Control Parameters : < Power Control Parameters IE > > }


< HALF_DUPLEX_MODE : bit (1) >


< TBF Starting Time : < Starting Frame Number Description IE > > 


{ 0
{ 0


-- with length of Allocation Bitmap



< BLOCKS_OR_BLOCK_PERIODS : bit (1) >




< ALLOCATION_BITMAP_LENGTH : bit (7) > 




< ALLOCATION_BITMAP : bit (val(ALLOCATION_BITMAP_LENGTH)) >



 | 1


-- without length of Allocation Bitmap (fills remainder of the message)



< ALLOCATION_BITMAP : bit ** > } 



 ! < Message escape : 1 bit (*) = <no string> > } ;



< Multi Block Allocation struct > ::=


< TIMESLOT_NUMBER : bit (3) >


{ 0 | 1 < ALPHA : bit (4) >


< GAMMA_TN : bit (5) >}


{ 0 | 1 < P0 : bit (4) >




< BTS_PWR_CTRL_MODE : bit (1) >




< PR_MODE : bit (1) > }


< TBF Starting Time : < Starting Frame Number Description IE > >


< NUMBER OF RADIO BLOCKS ALLOCATED: bit (2)>;



<Access Technologies Request struct> ::= -- recursive structure allows any combination of Access technogies

<Access Technology Type : bit (4)>


{ 0 | 1 <Access Technologies Request struct> };



NOTE:
If the ALLOCATION_BITMAP_LENGTH is not present, then the ALLOCATION_BITMAP field is variable length and fills the remainder of the message.

3.5.3 Contention resolution in downlink

Contention resolution in downlink is achieved in a similar way as in uplink when two-phase access is used. The network includes the MS identity in the PACKET DOWNLINK ASSIGNMENT or IMMEDIATE ASSIGNMENT message used to allocate downlink resources. If there is no concurrent TBF, the network uses the TLLI field to address MSs operating in A/Gb mode and it uses the G-RNTI to address MSs operating in Iu mode. The full G-RNTI is made of the concatenation of its 28 MSBs (part of the TLLI / G-RNTI IE, as defined in Table 2) and of its 4 LSBs (part of the G-RNTI_extension). Table 6 and Table 7 show the changes to the PACKET DOWNLINK ASSIGNMENT and IMMEDIATE ASSIGNMENT messages in Rel5.

Table 6: Packet Downlink ASSIGNMENT information elements

< Packet Downlink Assignment message content > ::=


< PAGE_MODE : bit (2) >


{ 0 | 1 <PERSISTENCE_LEVEL : bit (4) > * 4 }


{
{ 0
< Global TFI : < Global TFI IE > >



 | 10
< TLLI / G-RNTI : bit (32) > }



{ 0

-- Message escape



{
< MAC_MODE : bit (2) >





< RLC_MODE : bit (1) >





< CONTROL_ACK : bit (1) >





< TIMESLOT_ALLOCATION : bit (8) >





< Packet Timing Advance : < Packet Timing Advance IE > >





{ 0 | 1 < P0 : bit (4) >







< BTS_PWR_CTRL_MODE : bit (1) > 

 





< PR_MODE : bit (1) > }





{
{ 0 | 1 < Frequency Parameters : < Frequency Parameters IE > > }






{ 0 | 1 < DOWNLINK_TFI_ASSIGNMENT : bit (5) > }






{ 0 | 1 < Power Control Parameters : < Power Control Parameters IE > > }






{ 0 | 1 < TBF Starting Time : < Starting Frame Number Description IE > > }






{ 0 | 1 < Measurement Mapping : < Measurement Mapping struct > > }






{ null | 0 bit** = <no string> 

-- Receiver backward compatible with earlier version






| 1








-- Additional contents for Release 1999





{ 0 | 1 < EGPRS Window Size : < EGPRS Window Size IE >> 








< LINK_QUALITY_MEASUREMENT_MODE : bit (2) >








{ 0 | 1 < BEP_PERIOD2 : bit(4) > }}






{ 0 | 1 <Packet Extended Timing Advance : bit (2)> }






{ 0 | 1 < COMPACT reduced MA : < COMPACT reduced MA IE >> }





{ null | 0 bit** = <no string> 


-- Receiver backward compatible with earlier version







| 1








-- Additional contents for Release 5






{ 0 | 1 < G-RNTI_extension : bit (4) > 
                                            < RBId : bit (5)  }





< padding bits > }}} //




-- truncation at end of message allowed, bits ‘0’ assumed




 ! < Non-distribution part error : bit (*) = < no string > > }




 ! < Message escape : 1 bit (*) = <no string> > }



 ! < Address information part error : bit (*) = < no string > > }


 ! < Distribution part error : bit (*) = < no string > > ;



< Measurement Mapping struct > ::=


< Measurement Starting Time : < Starting Frame Number Description IE > >


< MEASUREMENT_INTERVAL : bit (5) >


< MEASUREMENT_BITMAP : bit (8) > ;

Table 7: Packet Downlink ASSIGNMENT information elements when part of Immediate Assignment message in Rel5

< Packet Downlink Assignment > ::=


< TLLI / G-RNTI : bit (32) >


{ 0 | 1 



< TFI_ASSIGNMENT : bit (5) >



< RLC_MODE : bit >



{0 | 1 < ALPHA : bit (4) >}



< GAMMA : bit (5) >



< POLLING : bit >



< TA_VALID : bit (1) >}



{ 0 | 1 < TIMING_ADVANCE_INDEX : bit (4) > }



{ 0 | 1 < TBF_STARTING_TIME : bit (16) > }



{ 0 | 1 < P0 : bit (4) >




< BTS_PWR_CRTL_MODE : bit (1) > 




< PR_MODE : bit (1) >}

{ L | H -- indicates EGPRS TBF mode, see 44.060



< EGPRS Window Size : < EGPRS Window Size IE>>



< LINK_QUALITY_MEASUREMENT_MODE : bit (2)>  ;



{ 0 | 1 < BEP_PERIOD2 : bit (4) > } }


{ null | L 















-- Receiver compatible with earlier release


 | H 
















-- Additions in release 5 :



{ 0 | 1 < G-RNTI_extension : bit (4) >
                           < RBId : bit (5)  }};


It is possible to extend the Packet Downlink Assignment since this is the last IE of the IA Rest Octet.
In the same way, the Rbid is included in the PACKET TIMESLOT RECONFIGURE message. 

< Packet Timeslot Reconfigure message content > ::=


< PAGE_MODE : bit (2) >


{
0 < GLOBAL_TFI : < Global TFI IE > >



{ 0

-- Message escape



{
< CHANNEL_CODING_COMMAND : bit (2) >





< Global Packet Timing Advance : < Global Packet Timing Advance IE > >





< DOWNLINK_RLC_MODE : bit (1) >





< CONTROL_ACK : bit (1) >





{ 0 | 1 < DOWNLINK_TFI_ASSIGNMENT : bit (5) > }





{ 0 | 1 < UPLINK_TFI_ASSIGNMENT : bit (5) > }





< DOWNLINK_TIMESLOT_ALLOCATION : bit (8) >





{ 0 | 1
< Frequency Parameters : < Frequency Parameters IE > > }





{ 0
< Dynamic Allocation : < Dynamic Allocation struct > >





| 1
< Fixed allocation : < Fixed Allocation struct > >}





{ null | 0 bit** = < no string > 
-- Receiver backward compatible with earlier version






 | 1





-- Additions for R99





{ 0 | 1 <Packet Extended Timing Advance : bit (2)> }






{ null | 0 bit** = <no string> 


-- Receiver backward compatible with earlier version







    | 1








-- Additional contents for Release 5






            { 0 | 1 < RBId : bit (5)  }
                             < padding bits > }}




 ! < Non-distribution part error : bit (*) = < no string > > }



| 1



-- Message escape bit used to define EGPRS message contents

 


{ 00 {
{ 0 | 1 < COMPACT reduced MA : < COMPACT reduced MA IE >> }






< EGPRS Channel Coding Command : < EGPRS Modulation and Coding IE >>






<Resegment : < Resegment IE >>






{ 0 | 1 < DOWNLINK EGPRS Window Size : < EGPRS Window Size IE >}






{ 0 | 1 < UPLINK EGPRS Window Size : < EGPRS Window Size IE >}






< LINK_QUALITY_MEASUREMENT_MODE : bit (2) >






< Global Packet Timing Advance : < Global Packet Timing Advance IE > >






{ 0 | 1 <Packet Extended Timing Advance : bit (2)> }






< DOWNLINK_RLC_MODE : bit (1) >






< CONTROL_ACK : bit (1) >






{ 0 | 1 < DOWNLINK_TFI_ASSIGNMENT : bit (5) > }






{ 0 | 1 < UPLINK_TFI_ASSIGNMENT : bit (5) > }






< DOWNLINK_TIMESLOT_ALLOCATION : bit (8) >






{ 0 | 1
< Frequency Parameters : < Frequency Parameters IE > > }






 { 0
< Dynamic Allocation : < Dynamic Allocation struct > >











                   | 1
< Fixed allocation : < Fixed Allocation struct > >}


                   { null | 0 bit** = <no string> 


-- Receiver backward compatible with earlier version







| 1








-- Additional contents for Release 5




            

{ 0 | 1 < RBId : bit (5)  }




< padding bits >}




! < Non-distribution part error : bit (*) = < no string > > }

       
 ! < Message escape : { 01| 10 | 11} bit (*) = <no string> > }} –Extended for future changes
       ! < Address information part error : bit (*) = < no string > > }

! < Distribution part error : bit (*) = < no string > > ;

<Dynamic Allocation struct > ::=


< EXTENDED_DYNAMIC_ ALLOCAION : bit (1) >


{ 0 | 1 < P0 : bit (4) > 

 


< PR_MODE : bit(1) > }


< USF_GRANULARITY : bit (1) >


{ 0 | 1 < RLC_DATA_BLOCKS_GRANTED : bit (8) > }


{ 0 | 1 < TBF Starting Time : < Starting Frame Number Description IE > > }


{ 0





-- Timeslot Allocation


{ 0 | 1 < USF_TN0 : bit (3) > }



{ 0 | 1 < USF_TN1 : bit (3) > }



{ 0 | 1 < USF_TN2 : bit (3) > }



{ 0 | 1 < USF_TN3 : bit (3) > }



{ 0 | 1 < USF_TN4 : bit (3) > }



{ 0 | 1 < USF_TN5 : bit (3) > }



{ 0 | 1 < USF_TN6 : bit (3) > }



{ 0 | 1 < USF_TN7 : bit (3) > }


 | 1





-- Timeslot Allocation with Power Control Parameters


< ALPHA : bit (4) >



{ 0 |
 < USF_TN0 : bit (3) >





< GAMMA_TN0 : bit (5) > }



{ 0 | 1
< USF_TN1 : bit (3) >





< GAMMA_TN1 : bit (5) > }



{ 0 | 1
< USF_TN2 : bit (3) >





 < GAMMA_TN2 : bit (5) > }



{ 0 | 1
< USF_TN3 : bit (3) >





< GAMMA_TN3 : bit (5) > }



{ 0 | 1
< USF_TN4 : bit (3) >





< GAMMA_TN4 : bit (5) > }



{ 0 | 1
< USF_TN5 : bit (3) >





< GAMMA_TN5 : bit (5) > }



{ 0 | 1
< USF_TN6 : bit (3) >





< GAMMA_TN6 : bit (5) > }



{ 0 | 1
< USF_TN7 : bit (3) >





< GAMMA_TN7 : bit (5) > } } ;



<Fixed Allocation struct > ::=


{ 0
< UPLINK_TIMESLOT_ALLOCATION : bit (8) >


 | 1
< Power Control Parameters : < Power Control Parameters IE > > }


< FINAL_ALLOCATION : bit (1) >


< DOWNLINK_CONTROL_TIMESLOT: bit (3) >


{ 0 | 1 < P0 : bit (4) >




< BTS_PWR_CTRL_MODE : bit (1) > 




< PR_MODE : bit (1) > }


{ 0 | 1
< Measurement Mapping : < Measurement Mapping struct > > }


< TBF Starting Time : < Starting Frame Number Description IE > >


{ 0
{ 0


-- with length of Allocation Bitmap



< BLOCKS_OR_BLOCK_PERIODS : bit (1) >




< ALLOCATION_BITMAP_LENGTH : bit (7) >




< ALLOCATION_BITMAP : bit (val(ALLOCATION_BITMAP_LENGTH)) >



 | 1


-- without length of Allocation Bitmap (fills remainder of the message)



< ALLOCATION_BITMAP : bit ** > }



 ! < Message escape : 1 bit (*) = <no string> > } ;



< Measurement Mapping struct > ::=


< Measurement Starting Time : < Starting Frame Number Description IE >


< MEASUREMENT_INTERVAL : bit (5) >


< MEASUREMENT_BITMAP : bit (8) > ;



3.6 Fulfilment of requirements

3.6.1 Unique identification of the mobile (within a cell, or optionally a larger area)

The extension of the existing TLLI code space as suggested in Table 2 provides an identification of the MS within the BSS Area.

3.6.2 Identification of the mode of access (A/Gb or Iu) 

The extension of the existing TLLI code space as suggested in Table 2 provides an implicit identification of the mode of operation, random access using TLLI implies that the MS selected the A/Gb mode whereas the use of a G-RNTI implies that the MS selected Iu mode.

3.6.3 Identification of the RLC instance of the data flow being requested for Iu mode, signalled as the RB ID or equivalent.

To include the RB ID, it could be possible to append a new extension octet including the RB Id during the contention resolution phase. This allows deriving the RB associated to the RLC instance that has been set-up. By using the spare bits left by the G-RNTI_extension and the E bit to introduce another extension octet, it is possible to include the 5-bit long RB Id. Table 3 already shows a possible coding.

In case RLC acknowledged mode is required for the RB, a one-phase access can then be used to establish the TBF/dedicated channel, which is by default established in RLC acknowledged mode by the BSS. After the RB has been identified by the BSS, the resources may be modified by using appropriate messages (handover command, Packet Timeslot Reconfigure, etc).

In case RLC unacknowledged mode is required for the RB, then a two-phase access is required in order to indicate to the BSS that the RLC mode to be used is different from the default. The Channel Request Description IE should then be able to indicate also the RB Id associated to the request. It is then not required to be appended later to RLC/MAC data blocks. Table 4 already shows the necessary modifications to the PACKET RESOURCE REQUEST message to include the RB Id.

4 Conclusions

This paper proposes a R5 contention resolution mechanism based on the extension of R99 TLLI code space to include both random and local G-RNTI. This solution allows contention resolution to be achieved for all (P)RACH accesses with both pre-R5 and R5 mobiles sharing the same random channel. This does not mandate the use of two-phase accesses and there is no new codepoint required to be defined in (EGPRS) (PACKET) CHANNEL REQUEST messages.

The use of a random G-RNTI enables contention resolution to be completed when no valid G-RNTI has been issued by the GERAN and, by extending the existing TLLI definition, the problem of mode identification (A/Gb or Iu) can be solved.

4.1 Changes required

Only a simple change to the format of the TLLI in TS 23.003 is required in order to standardize the mechanism.

The necessary modifications for 3GPP TS 44.060 have been proposed in this contribution. Some additional text would obviously be required to explain the principles.

5 Appendix - Message Flows


[image: image1.wmf] 

 

 

MS

 

SGSN

 

Attach

 [IMSI]

 

Confirm

 [P

-

TMSI]

 

Data

 [TLLI]

 

Ack/Nack

 [TLLI]

 

Data

 

Ack/Nack

 

P

-

TMSI 

Þ

 TLLI

 

BSC

 

Packet Channel Setup

 

Contention Resolved

 

Contention Resolved

 

Random Access

 


Figure 1 Contention Resolution for one-phase access in Pre R5
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Figure 2 Using random G-RNTI for Contention Resolution in R5
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Figure 3 Using G-RNTI for Contention Resolution in R5 (one-phase access)
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Figure 4 Using ARI for Contention Resolution in R5
















� LLC layer is not part of the R5 Iu protocol stack


� This implies that a Rel5 MS supporting both modes of operation has selected a mode before initiating access in the cell.


� For access in cells supporting only the 8-bit RACH, it is not possible to indicate the ARI in the initial request message.


� It was suggested at the last TSG GERAN meeting that the ARI be unique per (P)CCCH group. We do not think that this is possible since the number of (P)CCCH timeslots can vary dynamically in a cell.






GP-01
Contention Resolution, MS identity and access

23 (1)

_1052143358.doc




MS







Contention is not fully resolved







The MS may be attached. There is no RRC connection established.































Contention Resolved











BSS







Shared or dedicated channel establishment (random G-RNTI)







RRC Connection Set-up (Initial MS identity, G-RNTI)







RRC Connection Set-up Complete







RRC Connection Request (Initial MS identity)







Note: which Initial MS identity is used by the MS depends on whether it is attached or not to a CN node











Contention Resolved











_1046583674.vsd




_1052143422.doc




MS



















Control Data [G-RNTI]







User Data  [G-RNTI]







Control Data







User Data











Contention Resolved











BSS







Shared or dedicated channel establishment (no ARI)















There is an RRC connection established with the BSS.















Contention Resolved











_1046583674.vsd




_1052144659.doc




MS



























Control Data







User Data











Contention Resolved











BSS







Shared or dedicated channel establishment (ARI)















There is an RRC connection established with the BSS.















Contention Resolved











_1046583674.vsd




_1051623688.doc




MS







SGSN







Attach [IMSI]







Confirm [P-TMSI]







Ack/Nack [TLLI]







Data [TLLI]







Ack/Nack







Data







P-TMSI ( TLLI







Contention Resolved







Random Access







BSC







Packet Channel Setup







Contention Resolved











_1046583674.vsd




