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Introduction

It is currently specified that the RRC connection setup procedure is completed on the terminal side as soon as the UE submits the RRC CONNECTION SETUP COMPLETE message to the lower layers. If the message delivery is delayed do to Layer 2 retransmissions, the INITAL DIRECT TRANSFER message (on SRB3) could be sent before the RRC CONNECTION SETUP COMPLETE message (on SRB2). If UTRAN receives the INITAL DIRECT TRANSFER message before the RRC CONNECTION SETUP COMPLETE message, it will likely not be able to process it and discard it. The loss of the INITAL DIRECT TRANSFER message would cause the failure to establish a call.
Discussion

The RRC CONNECTION SETUP COMPLETE message, unlike other complete messages, could be quite large. It includes the START list for all CN domains, it can include the UE capabilities and the inter-RAT capabilities. If the size exceeds the length of a typical PDU  used for DCCH (e.g. 148 bits), the message will be segmented by RLC and sent in multiple PDUs. Let us assume that the probability to receive one RLC PDU in error in the UTRAN side is Pe, the probability that at least one PDU will have to be retransmitted (Pr) is:
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where N is the number of PDUs per message. 
If the value of Pe is small enough, Pr can be approximated as:
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The table below shows the values of Pr for typical values of N and Pe.

	Pr
	N=1
	N=2
	N=3

	Pe=1%
	1.00%
	1.99%
	2.97%

	Pe=5%
	5.00%
	9.75%
	14.26%

	Pe=10%
	10.00%
	19.00%
	27.10%

	Pe=30%
	30.00%
	51.00%
	65.70%


Table 1. Probability that the RRC CONNECTION SETUP COMPLETE message will be delayed
The RRC CONNECTION SETUP COMPLETE message is sent on SRB2 (DCCH, AM RLC), while the INITIAL DIRECT TRANSFER message is sent on SRB3 (DCCH, AM RLC). Anyhow, regardless of the SRB used and regardless of the configured logical channel priorities, if at least one PDU that constitutes the RRC CONNECTION SETUP COMPLETE message is lost, the INITILA DIRECT TRANSFER message will likely be the next message to be transmitted on UL DCCH. In fact, while the RLC entity used by SRB2 is waiting for the ACK/NACK, the RLC entity used by SRB3 will be free to transmit the INITIAL DIRECT TRANSFER message.
In the table above we mark in red the values that are above the 2% value, since the loss of the INITIAL DIRECT TRANSFER message will likely cause the call to fail, and 2% is probably the highest probability of blocked call due to the radio interface that the operator is willing to accept.

Proposed solution

We see several solutions to the problem described above:

1. Declare the RRC connection setup procedure completed when the layer 2 ACH to the RRC CONNECTION SETUP COMPLETE message has been received by the UE;
2. Require UTRAN to store all PDUs received on UL DCCH while waiting for the RRC CONNECTION SETUP COMPLETE message;

3. Declare the RRC connection setup successful on UTRAN side as soon as UTRAN has transmitted the RRC CONNECTION SETUP message.
Even if solutions 2 and 3 do not require changes to the UE implementation, they rely on particular UTRAN implementations that in principle can not be mandated by the standard, since no corresponding tests will ever be defined. In order to guarantee a consistent quality of service across multiple UTRAN implementations, it is necessary to change the UE procedure. In particular, the UE should treat the RRC CONNECTION SETUP COMPLETE message similarly to other messages, e.g. SECURITY MODE COMPLETE message.
Impact analysis

If the UE supports this change, it will not send the INITIAL DIRECT TRANSFER message until the layer 2 ACK of the RRC CONNECTION SETUP COMPLETE message is received. If UTRAN does not support this change, it will have to accept a higher probability of blocked call

If the UE does not support and UTRAN supports it, some calls may be lost when the RRC CONNECTION SETUP COMPLETE message is delayed by RLC retransmissions, similarly to the case in which this CR is not supported by UE and UTRAN.
Impact on test specification

All tests defined in TS 34.123 assume that the RRC CONNECTION SETUP COMPLETE message is received by the System Simulator (SS) before the INITIAL DIRECT TRANSFER message is received.
Conclusion

It proposed to adopt the solution #1, according to the attached CR.
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8.1.3.6
Reception of an RRC CONNECTION SETUP message by the UE

The UE shall compare the value of the IE "Initial UE identity" in the received RRC CONNECTION SETUP message with the value of the variable INITIAL_UE_IDENTITY.

If the values are different, the UE shall:

1>
ignore the rest of the message.

If the values are identical, the UE shall:

1>
stop timer T300, and act upon all received information elements as specified in subclause 8.6, unless specified otherwise in the following:

2>
if the UE will be in the CELL_FACH state at the conclusion of this procedure:

3>
if the IE "Frequency info" is included:

4>
select a suitable UTRA cell according to [4] on that frequency;

3>
select PRACH according to subclause 8.5.17;

3>
select Secondary CCPCH according to subclause 8.5.19;

3>
ignore the IE "UTRAN DRX cycle length coefficient" and stop using DRX.

1>
if the UE will be in the CELL_DCH state at the conclusion of this procedure:

2>
perform the physical layer synchronisation procedure A as specified in [29] (FDD only);

1>
enter UTRA RRC connected mode, in a state according to subclause 8.6.3.3;

1>
submit an RRC CONNECTION SETUP COMPLETE message to the lower layers on the uplink DCCH after successful state transition per subclause 8.6.3.3, with the contents set as specified below:

2>
set the IE "RRC transaction identifier" to:

3>
the value of "RRC transaction identifier" in the entry for the RRC CONNECTION SETUP message in the table "Accepted transactions" in the variable TRANSACTIONS; and

3>
clear that entry.

2>
if the USIM or SIM is present:

3>
set the "START" for each CN domain in the IE "START list" in the RRC CONNECTION SETUP COMPLETE message with the corresponding START value that is stored in the USIM [50] if present, or as stored in the UE if the SIM is present; and then

3>
set the START value stored in the USIM [50] if present, and as stored in the UE if the SIM is present for any CN domain to the value "THRESHOLD" of the variable START_THRESHOLD.

2>
if neither the USIM nor SIM is present:

3>
set the "START" for each CN domain in the IE "START list" in the RRC CONNECTION SETUP COMPLETE message to zero;

3>
set the value of "THRESHOLD" in the variable "START_THRESHOLD" to the default value [40].

2>
retrieve its UTRA UE radio access capability information elements from variable UE_CAPABILITY_REQUESTED; and then

2>
include this in IE "UE radio access capability" and IE "UE radio access capability extension", provided this IE is included in variable UE_CAPABILITY_REQUESTED;

2>
retrieve its inter-RAT-specific UE radio access capability information elements from variable UE_CAPABILITY_REQUESTED; and then

2>
include this in IE "UE system specific capability".

When the successful delivery of the RRC CONNECTION SETUP COMPLETE message has been confirmed by RLC the UE shall:

1>
if the UE has entered CELL_FACH state:

2>
start timer T305 using its initial value if periodical update has been configured by T305 in the IE "UE Timers and constants in connected mode" set to any other value than "infinity" in the variable TIMERS_AND_CONSTANTS.

1>
store the contents of the variable UE_CAPABILITY_REQUESTED in the variable UE_CAPABILITY_TRANSFERRED;

1>
initialise variables upon entering UTRA RRC connected mode as specified in subclause 13.4;

1>
consider the procedure to be successful;

And the procedure ends.
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