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C-RNTI in GERAN Iu mode 

1. Introduction

Beside the S-RNTI  which is the basic method used by UE to identify itself to the SRNC and by SRNC to address the UE, UTRAN has specified a C-RNTI. The present document discusses the need to introduce C-RNTI in GERAN Iu mode too.

2. C-RNTI on the radio interface of the GERAN Iu mode

25.402 specifies:

C-RNTI is used:

-
by UE to identify itself to the controlling RNC;

-
by controlling RNC to address the UE.

C-RNTI is allocated by controlling RNC upon UE accessing a new cell. C-RNTI shall be unique within the accessed cell. Controlling RNC shall know the d-RNTI associated to the c-RNTI within the same logical RNC (if any).

The C-RNTI has a length of 16 bits whereas S-RNTI has a length of 32 bits. It is used for MAC addressing in common logical channels like FACH and RACH, its role is quite similar to the TFI (tied with the TS number) in GERAN. However in GERAN Iu mode FACH is not implemented and RACH has a limited length of max. 11 bits, so that the usage of C-RNTI is questionable. GERAN uses TFI as RLC/MAC address and G-RNTI for the contention resolution, RACH/PPCH being used to establish the TBF. In all these cases, it does not appear necessary to allocate a C-RNTI.

It is therefore proposed to use only the G-RNTI and the TFI with the TS number to address the MS and to simplify the BSS by suppressing the C-RNTI administration function in the DBSC.

3. C-RNTI on the Iurg interface of the GERAN Iu mode

TS 25.423UTRAN Iur Interface RNSAP signalling specifies that a CRNTI is mandatorily included in the messages “UPLINK SIGNALLING TRANSFER INDICATION” and “DOWNLINK SIGNALLING TRANSFER INDICATION” which are also used on the Iurg. Therefore an adaptation of RNSAP for Iurg is needed. The following message sequences are illustrated in TS 25.931 chap 7.11 and 7.12.

Receiving a “CELL UPDATE” or “URA UPDATE” message the DRNC shall add a C-RNTI to the radio interface message in the “UPLINK SIGNALLING TRANSFER INDICATION”. SRNC can decide either to trigger a SRNS Relocation to turn the DRNC into the target RNC or to answer via RACH/FACH to the UE. In the later case RRC in the SRNC thus assembles the “CELL UPDATE CONFIRM” or “URA UPDATE CONFIRM” message containing  the new C-RNTI previously allocated by the DRNC and includes it in the “DOWNLINK SIGNALLING TRANSFER INDICATION” sent to the DRNC. This is the reason why he DRNC is mandated to allocate in advance the new C-RNTI.

Applying that to GERAN Iu mode with the goal to suppress the C-RNTI administration in GERAN, there are 3 cases to be taken into consideration for the Iurg:

SBSC – DBSC: neither SBSC nor DBSC needs a C-RNTI therefore this IE should be discarded

SRNC – DBSC: DBSC should not allocate a C-RNTI therefore this IE should be discarded 

SBSC – DRNC: Here the C-RNTI is needed to operate on RACH/FACH and the above described message flow applies. Therefore this IE should be maintained on the Iurg, SBSC should be able to handle with. However as stated above SBSC is not required to implement the C-RNTI administration, this remains the job of DRNC.

This leads to the conclusion that if the need of the C-RNTI IE is conditional to the presence of a DRNC terminating RNSAP at one end of the Iurg the RNSAP may be used as it is in UTRAN and it would be applicable to GERAN also.
Several methods were proposed in [1].

At GERAN2#8bis the following compromise was elaborated:

Use the UC-Id to determine whether the drift entity is a D-BSC or a D-RNC. O&M has to share the UC-Id space between UTRAN and GERAN. Since in principle every source entity may be connected with every drift entity the partition has to be PLMN wide. In the case a PLMN consists of  UTRAN only the GERAN space is void

D-BSC inserts in the “UPLINK SIGNALLING TRANSFER INDICATION” message a dummy C-RNTI. RNSAP in the S-RNC / S-BSC can read the RNSAP message and depending on the UC-ID pass to the RRC the information in order to assemble the correct (GERAN or UTRAN) transparent RRC message included in the “DOWNLINK SIGNALLING TRANSFER INDICATION” message.
On this way RNSAP may be taken over from UTRAN without changes. 

1. 
2. 
3. 
4. 
4. Conclusion

It is proposed to:

1. In GERAN Iu mode use only G-RNTI but not C-RNTI. In all the RRC messages inherited from UTRAN C-RNTI shall be discarded or replaced by G-RNTI if necessary. 

2. Adopt the above described method for the Iurg interface

3. Mention in TS 23003 chap 4.3 the existence of the partition of the UC-Id space between GERAN and UTRAN.
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