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CS domain signalling and the Cell FACH state

1
Introduction

In R2-020400, RAN 2 have identified that 

a)
in the Cell FACH state, the mobile makes its own Cell Reselection decisions and can reselect from UMTS to GSM, and

b)
if the mobile is engaged in signalling with the CN, messages could be lost.

CN 1 have discussed the issue and have drafted a reply LS in N1-020930.

2
Summary of GSM design

The GSM MSC design expects MM, CM and CISS messages to be delivered reliably to the mobile by the RAN. This is achieved by functionality that is not explicitly defined within the GSM standards.

In the Downlink, the GSM CS domain "works" because "it" buffers signalling during a handover. 

Once a BSC has sent an intra-BSC RR-Handover Command to the BTS to send to the mobile, the BSC buffers any signalling received from the MSC until the BSC has received a RR-Handover Complete message from the new cell (or RR-Handover Failure message from the old cell). 

Similarly the MSC does not send any signalling messages (destined for the mobile) to the old (or new) BSC in between the MSC having sent a BSSMAP-Handover Request message and the MSC having received a BSSMAP-Handover Complete/Failure message.  To cope with mesages "crossing" on the A interface, the BSC has to deliver all messages sent by the MSC (except "low priority"  messages, eg SMS and some LCS messages) to the mobile before sending the RR-Handover Command.

In the CS domain Uplink, there is an assumption of a chain of reliable layer 2 data links (MS to BTS; BTS to BSC; and BSC to MSC). This means that once the mobile recieves an ack from the BTS, the mobile knows that the message will get to the BSC and on to the MSC. The only danger with this, is that the mobile obeys an RR- Handover (or Assignment, etc) Command before it has received an ack for message that it has just sent and which the BTS has correctly received. In this case the mobile will retransmit the message(s) that have not be acknowledged. This can lead to message duplication in the MSC. This is what the N(SD) mechanism is used to overcome.

The RAN 2 LS seems to focus on uplink issues. However, I am not sure that I see any problem on the uplink. I assume that the RRC-Uplink Direct Transfer messages are always sent in "acknowledged mode". If this is the case then the only problem is message duplication, which ought to be solved by N(SD).

25.331 v3.9.0 section 6.3 on signalling bearers seems to confirm this assumption by saying:

"Signalling radio bearer RB3 and optionally Signalling radio bearer RB4 shall be used for the RRC messages carrying higher layer (NAS) signalling and sent on the DCCH in RLC acknowledged mode (RLC-AM), as specified in subclauses 8.1.8., 8.1.9 and 8.1.10"

The R'97 GPRS GMM and SM signalling was "designed" to work with an unacknowledged data link protocol (ie it uses unacknowledged LLC mode). This leads to many 'abnormal cases' for GMM which do not exist for MM. If we permit similar unacknowledged mode operation from the MSC, then we must expect extensive changes to MM, CC and CISS protocols. These will not be simple to implement on the MSC.

3
Suggested solution
It is proposed that RAN 2 document that the RNC SHOULD not use the Cell-FACH state for the CS-domain signalling. This solution does not require any change to the MSC or to the mobile. Whether or not this "change" impacts any RNC implementation depends upon how far advanced the current RNC implementations are!

Note that the use of the word 'should'. This is because the UE shall not reject RNC commands, and, there could be cases where an RNC might use other techniques to ensure that the mobile does not change RNC/BSC (eg all possible neighbour cells are on the same RNC).

4
Proposal

SA 2 are invited to discuss this situation and the attached CR to 23.121.

