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1 Purpose

The purpose of this paper is to introduce the essential correction of CR 729 in tdoc R3-050170 against the release 5 of RANAP in alignment with the RAN2 decision.

2 Background
The current RANAP specification allows to exchange Direct Transfer messages during the relocation preparation phase: see section 8.6.2:
“If during the Relocation Preparation procedure the source RNC receives a DIRECT TRANSFER message it shall be handled normally.”

A Source RNC may thus be required to send downlink messages on SRB3 and SRB4 even after having set the SRNS Relocation Info included in the RANAP Source RNC to Target RNC Transparent Container IE. Therefore, If it wants to be able to send downlink messages after the construction of the container without causing integrity desynchronisation, the Source RNC has to “anticipate” when setting the DL COUNT-I of SRB3 and SRB4 (i.e. DL RRC HFN and DL RRC Message Sequence Number) in the RRC container contained in the RANAP container:

[image: image1.wmf] 

Source

 

RNC

 

HO 3G

-

3G

 

HFN x

 

RRC SN 

 

Target

 

CN

 

Target

 

RNC

 

HFN x

 

RRC SN +d

 

Source to Target

 

Container

 

HFN x

 

RRC SN +d

 

 

Source

 

CN

 


In the example shown in the figure above, the chosen anticipation value is d.

If no DL DT message is sent during the relocation preparation phase, the UE will stay at HFN x RRC SN but will resync with the target RNC to RRC SN+d as soon as the first message received by the target RNC that will interpret the gap like loss of messages.

If the HFN was close to the wrap-around, the UE will also resync after the first message received on the target side as presented below with SN=14 and d=4:
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There is however is constraint on the value of d because it must be higher than the potential number of DL DT messages.
Indeed, in the example above, if five DT DL messages are received by the UE, the UE will be at HFNx RRC SN=3 after the relocation which is higher than the value received by the target RNC via the container, expected to be SN=2 at maximum.

The consequence is very serious because the call is lost.

3 Description

At the last RAN3#45 in Japan, NEC presented a comparison paper where they showed that it was not clear if the anticipation was to be done in the source RNC only or if it could be done in the TRNC.

This could not be left unspecified of course because otherwise the IOT issue is guaranteed.

Therefore at last meeting, RAN2 confirmed that the anticipation was done in the SRNC only.

The value of this anticipation (value d above) is implementation dependant.

Let's take a value of d=2. Then at the third message received by the RNC, the call will be certainly dropped according to current RANAP which mandates the RNC to handle it. It must be noted that this problem arises regardless of what is the vendor implementation because even if the 'anticipation' feature is not implemented by an RNC vendor, the call will be dropped at the first message, which is even worse.
The only solution to avoid an increase of the call drop rate is hence to correct the erroneous RANAP to allow more flexibility for implementations:

“If during the Relocation Preparation procedure the source RNC receives a DIRECT TRANSFER message it should be handled normally.”

This correction is fully backwards compatible because current implementations, even if implementing the 'shall', are still compliant. 

The 'should' allows at least well-designed implementation which so desires to avoid the drop call in this case, by not handling that third message in the example presented above.

This is assumed far less damaging since the messages carried over SRB3/4 are the SMS and DTMF messages which are assumed to be non critical and exchanged in acknowledged mode i.e. they will be repeated if not acknowledged.

The delay induced by this repeating is assumed far less damaging compared to the call drop that systematically take place if RANAP is not corrected. This is hence considered as an essential correction.

4 Conclusion and Proposal 

This paper has shown that if RANAP is not corrected, the anticipation in the source RNC decided by RAN2 to solve the issue will not be efficient if implemented, leading to an increased call drop rate. This is even worse for implementations not implementing the anticipation feature.
It is therefore considered as an essential correction. 

The correction is presented in tdoc R3-050170:

“If during the Relocation Preparation procedure the source RNC receives a DIRECT TRANSFER message it should be handled normally.”

This essential correction is backwards compatible and has been assessed of minor impact in section 3.
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