3GPP TSG GERAN #4

Biarritz, France

April 2nd-6th, 2001

Tdoc GERAN GP 010757

Agenda Item 7.2.5.9








Source: Nokia


1 (1)


Initial Access in GERAN
1. Introduction

It is foreseen that in GERAN Release 5 one cell has to support multiple interfaces towards core network, i.e. it will serve mobile stations (MSs) of Release 5 as well as legacy MS. The following services are expected:

· Circuit switched (CS) domain service over A interface using 2G MSC

· Packet switched (PS) domain service over Gb interface using 2G-SGSN

· CS domain service over Iu-cs interface using 3G MSC

· PS domain service over Iu-ps interface using 3G-SGSN

The cell should support any combination of these services, therefore the support for the different interfaces must be broadcasted. The MS of Release 5 (and later) when attempting to attach to the network, should specify that the requested service is needed via Iu interface. For other services the MS could behave just as Release 99 MS.

The support for service over different interfaces is broadcasted in the CCCH and/or PCCCH using existing or new system information elements. The legacy MS will not be able to decode the new broadcasted parameter, and will behave as in Release 99 network. 

Because both Release 5 and legacy terminals can access services in the same cell the network cannot have a prior knowledge whether the MS doing an access attempt is a Release 5 terminal or a legacy terminal. Because Release 5 terminals use a different data link protocol (RLC) on dedicated signalling channels than the legacy terminals (LAPDm) the network has to be able to identify which layer 2 protocol the terminal will use in order to able to decode the messages from the mobile station.

In packet channel access case the problem is not the different protocols (Release 5 terminals and legacy terminals use the same protocol i.e. RLC/MAC) but the different terminal identities. Release 5 terminals use GERAN radio network temporary identity (G-RNTI) and legacy terminals use temporary logical link identifier (TLLI). Because the first one is allocated by GERAN and the latter by CN there may exist cases when the Release 5 terminal and legacy terminal use identical identities which may cause error situation in network operation.

This proposal descibes how the Release 5 and later release terminals can be fast and unambiguously identified during the access procedure.

2. New RLC Payload TypeS

Figures 1 and 2 illustrate the problem and the proposed solution in more detail.
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Figure 1. Access procedure on CCCH, dedicated signalling channel is allocated.

1. The MS sends Channel request on random access channel (RACH)

2. The network allocates a signalling channel i.e. SDCCH or TCH.

3. If the terminal is a legacy terminal it sends a layer 3 message e.g. CM request in a LAPDm frame.

4. The network finalise contention resolution by sending the same layer 3 message back in unacknowledged LAPDm frame.

or

3. If the terminal is Release 5 (or later) terminal it sends layer 3 message in a RLC data block.

4. The network finalise the contention resolution by acking the received RLC blocks using RLC/MAC control message.

Layer 3 messages are sent to SAPI 0 in LAPDm. This implies that the first three bits in the LAPDm frame are "0,0,0" where the first bit is a spare bit that shall be coded as "0" and the latter two are link protocol discriminator (LPD) bits that are coded as "0,0" for SAPI 0.

In GPRS RLC data block the first two bits defines the payload type and when sending layer 3 message they are coded as "0,0". So the receiver cannot separate a LAPDm frame from an RLC data block. 

However, the payload type "1,0" in Release 99 and Release 4 is not currently used in uplink direction and payload type "1,1" is reserved both in uplink and downlink direction. By using those reserved payload type values to identify the Release 5 terminal (the first bit is always "1" for RLC and "0" for LAPDm) the receiver can unambiguously identify LAPDm and RLC protocols. It should be noted that the problem occurs only in uplink direction during the access procedure. Therefore when the contention resolution is solved the MS may use the same payload types for RLC as legacy terminals.
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Figure 2. Access procedure on PCCCH.

1. The MS sends Packet channel request.

2. The network allocates uplink (TBF) channel by Packet uplink assignment.

3. The MS sends first RLC data blocks. The terminal identity that may be TLLI (Release 99, Release 4) or G-RNTI (Release 5) is included in data blocks until contention resolution is solved (one phase access).

4. The network acknowledges the received RLC blocks.

In release 99 / release 4 case the assemblied RLC blocks are transferred to logical link control (LLC) protocol in a similar way as in release 5 where they are sent either to RRC or PDCP. So the network has to know also in this case whether the terminal is a release 5 terminal. 

The same solution as on dedicated signalling channel can be utilised. By using RLC payload types "1,1" and "1,0" in RLC/MAC data/control blocks it can be identified that the terminal that made an access attempt is release 5 terminal.

The coding scheme used for packet data block type 1 (CS-1) is the same as for SACCH as specified in section 4.1 in GSM 05.03. The flags hl(B) and hu(B) set to “1” identify the coding scheme CS-1.

The coding scheme used for the dedicated control channel messages on SDCCH is the same as for SACCH messages, specified in subclause 4.1 in GSM 05.03. The two bits labelled hl(B) and hu(B) on burst number B are flags used for indication of control channel signalling. They are set to "1" also for a SACCH (SDCCH).

Because both packet data block type1 and control channel messages on SDCCH use the same coding and interleaving schemes the physical layer can correctly receive messages without a prior knowledge of the layer 3 protocol to use. Therefore taking in use the payload types "1,0" and "1,1" the release 5 terminal can be identified and no changes to Channel request or Packet channel request messages are needed.

3. ConclusionS

By using new RLC payload types for Rel5 terminals in RLC Data/Control blocks at initial access, both Release 5 and legacy terminals can access services in the same cell without any ambiguity from the network that is thus able to identify which layer 2 protocol to use on dedicated signalling channels, and which identity is used at contention resolution on PCCCH.
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