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1
Introduction

During RAN3#79bis, [1, 2] proposed exceptions to the relocation procedure in case of handover to a normal (non-CSG macro) cell for CS emergency call RAB + PS RAB to address the case in which the emergency call is successfully allocated in the target RAN while the PS domain allocation at target fails. 
Further discussions took place in RAN3#80 [3, 4]: while [3], proposed to introduce a new indication from Target RNC to Source RNC via Target SGSN and Source SGSN to inform both Source RAN and Source CN of the reason why relocation in PS domain failed, [4] proposed to impact the RAN only by introducing an indication in the transparent container exchanged among RNCs.
In RAN3#81 the discussion continued [6-8] and it was concluded that it is better to avoid impacts on the CN. Consequently now it remains to be decided whether to go for a solution based on exceptions of relocation procedure (as originally proposed in [2]) or for a solution based on a new indication included in the Transparent Container in the CS Relocation Request Acknowledge message (as proposed in [6] and [9]).
This paper compares the two proposals and shows why solution [9] should be selected as the way forward.

2
Exception based solution [2]
Figure 1 and Figure 2 describe the behavior of the exception based solution [2] in case of target CN failure and in case of Target RAN failure, respectively.
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Figure 1: Behavior in case of failure in Target SGSN according to [1]
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Figure 2: Behavior in case of failure in Target RNC according to [2]
3
Transparent container indication based solution [9]
Figure 3 and 4 show how the solution proposed in [9] works in case of Target CN and Target RNC failure, respectively.
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Figure 3: Behavior in case of failure in Target SGSN based according to [9]
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Figure 4: Behavior in case of failure in Target RNC according to [9]
4
Solutions analysis
Table 1 summarizes the main differences between the two solutions.
	
	Exception based solution [2]
	Indication based solution [9]

	Impact on CN
	None
	None

	Impact on RNC
	New behaviour for the emergency calls not involving CSG target cells or CSG target cells with a UE non-member.
	New behaviour for the emergency calls not involving CSG target cells or CSG target cells with a UE non-member.

	Impact on specifications
	Changes in sections 8.6.5 and 8.7.5 of TS 25.413 (Co-ordination of Two Iu Signalling Connections), describing the new behaviour of Source and Target RNC.
	Changes in sections 8.6.5 and 8.7.5 of TS 25.413 (Co-ordination of Two Iu Signalling Connections), describing the new behaviour of Source and Target RNC.
Introduction of 
1) new Support for Failure Indication IE in the Source RNC to Target RNC Transparent Container IE (section 9.2.1.28 and Related ASN.1 code of TS 25.413);
2) new Failure Indicator IE in the Target RNC to Source RNC Transparent Container IE (section 9.2.1.30 and related ASN.1 code of TS 25.413).

	Can Source RNC detect if issue is Target RNC?
	No
	Yes

	Interworking with legacy RNCs possible?
	No
	Yes
The new S-RNC capability is indicated to the T-RNC in the Source to Target Transparent Container IE.


Table 1: comparison of impacts of solution [2] and [9]
Both solutions [2, 9] do not impact the CN behaviour and the messages towards the CN and they address both the intra-CN and the inter-CN scenario.
While solution [2] does not require any ASN.1 change, but only changes to the RNC behaviour in case of emergency call, solution [9] does require ASN.1 changes (i.e., the introduction of new indicators in the Source RNC to Target RNC Transparent Container IE and in the Target RNC to Source RNC Transparent Container IE). However, thanks to that, solution [9] allows:

1) the Source RNC to collect indications on whether the issue in the target system (call access control failure, resource allocation failure, etc.) happens in the Target RNC or not. Based on such indications, the Source RNC can decide to cancel or continue the relocation in case of non-CSG Target RNC. E.g., it may not know in advance how the Target RNC/CN has handled the multi-RAB relocation partially accepted or fully accepted.
2) Full interworking with legacy RNCs.

5
Conclusions and proposals
Because of the considerations above, we propose the following:
Proposal 1: Adding one indication in the Source RNC to Target RNC Transparent Container IE to indicate the Source RNC supports this the relocation of emergency call even in case parallel PS HOs fail and one indication in the Target RNC to Source RNC Transparent Container IE to inform the source RNC that the target RNC failed to establish resources for all PS (non emergency) RABs. 
Such proposal is captured in [9].
References

[1]
R3-130621, Discussion of Correction on relocation with an emergency call, NEC, RAN3#79bis, Chicago, 15-19 April 2013.
[2]
R3-130622, Correction on relocation with an emergency call CR to 25.413, NEC, RAN3#79bis, Chicago, 15-19 April 2013.
[3]
R3-130914, Relocation procedure with one domain failure, Ericsson, RAN3#80, Fukuoka, 20-24 May 2013.
[4]
R3-130977, Considerations on relocation of CS emergency call, Nokia Siemens Networks, RAN3#80, Fukuoka, 20-24 May 2013.
[5] 3GPP TS 29.060, General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP) across the Gn and Gp interface.

[6] R3-131391, Correction of Transparent Container to support relocation of CS emergency call while relocation of PS domain fails, CR vs. TS 25.413, NSN, RAN3#81, Barcelona, 19-23 August 2013.

[7] R3-131390, Further considerations on relocation of CS emergency call while relocation of PS domain fails, NSN, RAN3#81, Barcelona, 19-23 August 2013.
[8] R3-131481, Analysis of Solutions for relocation procedure with one domain failure, Ericsson, RAN3#81, Barcelona, 19-23 August 2013.
[9] R3-131758, Correction of Transparent Container to support relocation of CS emergency call while relocation of PS domain fails, CR vs. TS 25.413, NSN et al., RAN3#81bis, Venice, 7-11 October 2013.
_1441733588.vsd
UE


S-RNC


S-MSC


S-SGSN


T-RNC


T-MSC


T-SGSN


CS Rel. Required (emergency)


Forward (CS Relocation Required
(emergency))


CS Relocation Request
(emergency)


PS Relocation Required



Forward (PS Relocation Required)



CS Relocation Request Acknowledge



Forward (CS Relocation 
Request Acknowledge)


CS Relocation
Command


HO Command



Now the S-RNC can trigger the HO command


PS Relocation Request Failure


Forward (PS Relocation 
Request Failure)


PS Relocation Preparation Failure



Failure in access control or resource allocation


PS Rel. Request




_1441733880.vsd
UE


S-RNC


S-MSC


S-SGSN


T-RNC


T-MSC


T-SGSN


CS Relocation Required (emergency
+capability ind.)


Forward (CS Relocation Required (emergency+capability indicator))


CS Relocation Request 
(emergency+capability indicator))


PS Relocation Required



Forward (PS Relocation Required)



Forward (PS Relocation 
Preparation Failure)




PS Relocation
Preparation Failure





CS Relocation Request Acknowledge 
(failure indication: e.g., “PS Rel. Req. not received”)



Forward (CS Relocation Request Acknowledge (failure indication: e.g., “PS Rel. Req. not received”))





CS Relocation
Command (failure indication: e.g., “PS Rel. Req. not received”)


HO Command



After timer expires, T-RNC sends back the CS Relocation Request ACK with the indication of failure


CN failure (e.g., Call Access Control fails)


S-RNC can now trigger the HO command. 



_1441734280.vsd
UE


S-RNC


S-MSC


S-SGSN


T-RNC


T-MSC


T-SGSN


CS Relocation Required (emergency+
capability ind.)




Forward (CS Relocation Required (emergency+capability indicator))


CS Relocation Request 
(emergency+capability indicator))


PS Relocation Required



Forward (PS Relocation Required)



CS Relocation Request Acknowledge 
(failure indication: e.g., “Resource Allocation Error”)



Forward (CS Relocation Request Acknowledge (failure indication: e.gResource Allocation Error”))



CS Relocation
Command (failure indication: e.g., “Resource Allocation Error”)



HO Command



A failure occurred in the resource allocation or admission control. At this point the T-RNC can send back the CS Rel. Request Ack. with the new indication about the PS Failure


Now the S-RNC can trigger the HO command


PS Rel. Request




_1441733564.vsd
UE


S-RNC


S-MSC


S-SGSN


T-RNC


T-MSC


T-SGSN


CS Rel. Required (emergency)


Forward (CS Relocation Required
(emergency))


CS Relocation Request
(emergency)


PS Relocation Required



Forward (PS Relocation Required)



Forward (PS Relocation 
Preparation Failure)




PS Relocation
Preparation Failure




CS Relocation Request Acknowledge



Forward (CS Relocation 
Request Acknowledge)


CS Relocation
Command


HO Command



CN failure (e.g., Call Access Control fails)


S-RNC can now trigger the HO Command



