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Introduction

In Ts 25.331v3.7.0 it is stated:

[…]

8.1.6
Transmission of UE capability information
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Figure 12: Transmission of UE capability information, normal flow

[…]

8.1.6.2
Initiation

[…]

The UE RRC shall submit the UE CAPABILITY INFORMATION message to the lower layers for transmission on the uplink DCCH using AM RLC. When the message has been sent on the radio interface the UE RRC shall start timer T304 and set counter V304 to 1.

[…]

The UE CAPABILITY INFORMATION message is the only message, which is sent using AM RLC and which requires also layer 3 retransmission regulated by timer T304 and counter V304. Moreover, the layer 3 timer shall be started when the message is sent on the radio interface.
Discussion

Retransmission

The presence of two independent retransmission schemes is in general problematic. If the value of the timer T304 is close to the time it takes RLC to retransmit erroneous PDUs, then it can be guaranteed that useless retransmissions will be triggered. This behaviour will unnecessarily waste UL radio resources. To avoid this without modifying the standard would require the assignment of very long values to T304. T304 can assume the following values: 100 ms, 200 ms, 400 ms, 1000 ms, 2000 ms, and the default value is 2000 ms.

The layer 3 retransmission scheme was probably justified by the need to avoid the loss of the UE CAPABILITY INFORMATION message in case of (lossy) SRNS relocation. Without the layer 3 retransmission the target RNC may never get the capability information about the UE, unless this information is provided by the source RNC, which is the normal case. The only case that would lead to potentially different states between SRNC and UE is when the UE spontaneously sends the UE CAPABILITY INFORMATION message following a change in its capability that occurs while the UE is in RRC connected state. This is probably a quite unlikely event, and the combination of this change in UE capability happening during a (lossy) SRNS relocation, with the resulting loss of the message is even more remote.
When to start the timer

At the RRC Task Force meeting on November 2-3, 2000, in London, which was not an official 3GPP meeting, the participating companies (Ericsson, Nokia, Nortel, Lucent, Alcatel, Siemens, Qualcomm, Vodafone and NTT DoCoMo) informally agreed that “RRC Timers are started when the message is sent over the air only for the messages that are not sent in AM”. In fact, if the message is sent using AM, it may be queued in the AM transmission buffer together with some other RRC messages, such as the MEASUREMENT REPORT message. In that case it would not be easy to determine which is the exact time the first PDU composing the UE CAPABILITY INFORMATION message is actually sent over the air. The correct implementation of this requirement would be very complicated, since it would affect the interfaces between RRC, RLC, MAC and Physical Layer. Moreover, these feature would only be required to send the UE CAPABILITY INFORMATION message because all the UL RRC messages that require layer 3 timers (RRC CONNECTION REQUEST, CELL UPDATE/URA UPDATE, RRC CONNECTION RELEASE COMPLETE and PUSCH CAPACITY REQUEST) are never sent in AM. Note that the RRC CONNECTION RELEASE COMPLETE message is sent in UM when T308 is used.
Proposal

A list of alternative solutions is given below:

1. Send the UE CAPABILITY INFORMATION message always in UM and keep the layer 3 timer and the requirement to start it “when the message has been sent on the radio interface”

2. Start the T304 timer “when the message has been delivered to lower layers for transmission”, and keep the AM mode.

3. Remove the layer 3 retransmission, i.e. the UE shall never use timer T304 and counter V304, and keep the AM mode.

Solution 1 would ensure that the message is always received by the SRNC, but the retransmission scheme will likely be slower than it is now. There could be problems with backward compatibilities if UTRAN is implemented in a way that it does not expect the UE CAPABILITY INFORMATION message on the UM DCCH (it is unlikely). Only one retransmission scheme would be used, i.e. the Layer 3 retransmission.
Solution 2 would minimize changes to UE/UTRAN and insure backward compatibility, but two competing retransmission schemes would still try to independently insure the delivery of the same message.

Solution 3 would insure that the message is always received in the normal case, but it could be lost in the (remote) case of SRNS relocation with independent initiation of the UE CAPABILITY INFORMATION procedure. Only one retransmission scheme would be used, i.e. the Layer 2 retransmission.

Conclusion

It is proposed to adopt one of the solutions listed above. Solution 1 and 3 are preferable from a system point of view (only one retransmission scheme), but any of the solutions above are acceptable.

At RAN WG2 #22 meeting in Berlin Solution 2 was selected. The corresponding CR is attached.
Isolated Impact Change Analysis. 

This change affects the timer for Transmission of UE capability information. The effective length of timer T304 is slightly modified.

This is a correction to a function where rules were unclear:

It would not affect implementations behaving like indicated in the CR, it would affect implementations supporting the corrected functionality otherwise.
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8.1.6.2
Initiation

The UE shall initiate the UE capability update procedure in the following situations:

-
the UE receives a UE CAPABILITY ENQUIRY message from the UTRAN;

-
while in connected mode the UE capabilities change compared to those stored in the variable UE_CAPABILITY_TRANSFERRED

If the UE CAPABILITY INFORMATION message is sent in response to a UE CAPABILITY ENQUIRY message, the UE shall:

-
include the IE "RRC transaction identifier"; and

-
set it to the value of "RRC transaction identifier" in the entry for the UE CAPABILITY ENQUIRY message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
retrieve its UTRA UE radio access capability information elements from variable UE_CAPABILITY_REQUESTED; and

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

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

-
include this in IE "UE system specific capability".

If the UE CAPABILITY INFORMATION message is sent because one or more of the UE capabilities change compared to those stored in the variable UE_CAPABILITY_TRANSFERRED while in connected state, the UE shall include the information elements associated with the capabilities that have changed in the UE CAPABILITY INFORMATION message.

If the UE is in CELL_PCH or URA_PCH state, it shall first perform a cell update procedure using the cause "uplink data transmission", see subclause 8.3.1.

The UE RRC shall submit the UE CAPABILITY INFORMATION message to the lower layers for transmission on the uplink DCCH using AM RLC. When the message has been delivered to lower layers for transmission the UE RRC shall start timer T304 and set counter V304 to 1.
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