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1. Introduction

This document discusses a problem resulting in bad noise at voice call establishment.
2. Discussion

In UTRAN networks, we have observed a serious problem related to establishment of RBs for speech and security. For the user, the problem is experienced as bad noise (instead of speech), for both parties involved in the call. The problem has been observed at RB establishment procedures involving RRC state transitions Cell_FACH -> Cell_DCH as well as Cell_DCH -> Cell_DCH, mainly in bad radio conditions. 
The source of the problem has been identified to be that the RB SETUP COMPLETE message is considerably delayed. This message contains the IE “COUNT-C activation time”, with the purpose to synchronise the COUNT-Cs used for ciphering of RBs using TM RLC in UE and UTRAN. More precisely, this information element is used to communicate the CFN number at which UE and UTRAN shall initialise the HFN part of the COUNT-C with the START value as received in IE “START” also included in the RB SETUP COMPLETE message (ref TS25.331, section 8.2.2.3, 8.6.4.3).

If the RB SETUP COMPLETE message reception at UTRAN is delayed (due to multiple RLC re-transmissions), such that it is received by UTRAN after the CFN as indicated by IE “COUNT-C activation time”, UTRAN will perform the COUNT-C setting described above one CFN cycle later than the UE. This results in COUNT-C out-of-synch. The received data on the TM RBs will, after deciphering, be corrupt, resulting in garbled noise for the user.  This is however not possible to detect at the receiving ends, and the situation will continue until the user ends the call or e.g. RL failure is detected due to bad radio conditions (or possibly until another reconfiguration procedure involving COUNT-C synchronisation is triggered).
Clearly, a solution must be found to prevent that the situation above occurs, and at least avoid that the user is exposed to the bad noise. There seems not be any obvious solution that resolves the situation and saves the speech call without major changes to the standards. 

A possible solution (or rather a work-around) relies on a change in UE. In the UE, it would be possible to detect that a COUNT-C out-of-synch situation is likely to happen. If UE detects that the CFN gets close to the “COUNT-C activation time”, without having received any RLC acknowledgement on the RB SETUP COMPLETE message, UE could take some action. Depending on RLC parameter settings, the RLC message has now been retransmitted 5-10 times without success. In this situation, we assume that the best and simplest action by the UE would be to enter idle mode. 
From [TS25.331], section 8.2.2.3:

1>
if the received reconfiguration message did not contain the IE "Ciphering activation time for DPCH" in IE "Ciphering mode info":

2>
if prior to this procedure there exist no transparent mode RLC radio bearers:

3>
if, at the conclusion of this procedure, the UE will be in CELL_DCH state; and

3>
if, at the conclusion of this procedure, at least one transparent mode RLC radio bearer exists:

4>
include the IE "COUNT-C activation time" and specify a CFN value for this IE that is a multiple of 8 frames (CFN mod 8 = 0) and lies at least 200 frames ahead of the CFN in which the response message is first transmitted.
NOTE:
UTRAN should not include the IE "Ciphering mode info" in any reconfiguration message unless it is also used to perform an SRNS relocation with change of ciphering algorithm.

We therefore propose that, in case UE does not receive RLC acknowledgement on RB SETUP COMPLETE message that includes IE “COUNT-C activation time” within 2s, UE is allowed to enter idle mode. 
It should be noted that there are other potential scenarios (with “COUNT-C Activation time”) where the problem described above might appear:

· Inter- and intra frequency hard handover (XXX Reconfiguration procedure)
· Inter-RAT Handover to UTRAN
· Cell update procedure, resulting in TM RB establishment

· Multi-RAB establishment (CS call while PS RAB already established)
3. Proposal

In this document, we have discussed a serious problem related to voice call establishment, leading to that the end user in certain scenarios is exposed to garbled noise.
We propose that RAN2 discusses this issue, the proposed work-around and, if possible, identifies other solutions. 

If agreed by RAN2, Ericsson will provide the needed CRs for the next meeting.




