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1 Introduction

At RAN2 #77 an error in 36.300 was discovered. The Core Network erroneously removed a part of the RRC Message, namely the HandoverCommand “wrapper” specified in 36.331 clause 10.2.2. This was corrected in CRs R2-120813 and R2-120814. The HandoverCommand “wrapper” was now removed by the source side RAN. An LS was sent to TSG GERAN in R2-120815/GP-120061. 

GERAN has responded in R2-121070/GP-120440 and has changed 48.018 in GP-120435 and 44.060 in GP-120427. The GERAN agreement is, however, to transfer also the HandoverCommand “wrapper” in the source side Handover Command message, which is not in accordance with the latest 36.300.
This contribution discusses how to resolve the misalignment.
2 Transfer of Handover Command at Handover to EUTRAN
At handover, the source side prepares the target side by sending e.g. UE capabilities and the target side responds by sending ‘Handover Command’ back to the source side. This can be exemplified by 36.300, Figure 19.2.2.5.6-2:
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At both intra-EUTRAN Handover and inter-RAT Handover to E-UTRAN, the target eNB creates a message consisting of three “layers”:
1. RRCConnectionReconfiguration, specified in 36.331, clause 6.2.2
2. DL-DCCH-Message, specified in 36.331, clause 6.2.1
3. HandoverCommand, specified in 36.331, clause 10.2.2.
The above HandoverCommand goes into

4. RRC Container (36.413)

5. Target eNB to Source eNB Transparent Container (36.413, clause 9.2.1.8), called “RRC Container”

6. Target to Source Transparent Container (36.413, clause 9.2.1.57)

The issue is if HandoverCommand is sent to the UE inside the source side air interface message, or if the source side removes the HandoverCommand layer and only sends the DL-DCCH-Message inside the source side air interface message.

We find that current specifications diverge regarding the contents of the source side air interface message:

A) 36.300 says that the UE shall receive DL-DCCH-Message. This applies to all handovers to 
     EUTRAN, both for intra-EUTRAN and Inter-RAT cases 

B) GERAN specs (48.018 according to GP-120435 and 44.060 according to GP-120427) say 
    that UE receives HandoverCommand.

C) Test specs 36.508, 36.521 do not mention inclusion of DL-DCCH-Message for any case, intra-EUTRAN or Inter-RAT.
This is illustrated graphically:
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Each interface specifies it’s own encoding, e.g. ASN.1/PackedEncodingRule/byte aligned or CSN. Only the value part is forwarded.

Inter-operability testing has been carried out for at least the cases (i) intra-EUTRAN and (ii) EUTRAN to UTRAN.

In the Inter-operability tests indicated to us, the source RAN removes the HandoverCommand layer and the UE receives the DL-DCCH-Message, i.e. according to A) above. We believe the principle should be the same as in the intra-EUTRAN case.
Hence we conclude:

Conclusion 1: For the cases (i) intra-EUTRAN and (ii) UTRAN to EUTRAN the description in 36.300 
                         is correct.

3 GERAN handling at GERAN to EUTRAN Handover

3.1 Target to Source Transparent Container

GERAN apparently considers that removing the HandoverCommand “wrapper” (to extract the DL-DCCH-Message) is inappropriate, since it implies that GERAN needs to adapt to changes in the The HandoverCommand. If GERAN shall remove the HandoverCommand “wrapper”, it is effectively turned into an IE outside ‘RRC Container’ of the Target To Source Transparent Container.

Changes to HandoverCommand seem quite unlikely, since such changes are only needed if the DL-DCCH-Message structure needs to be replaced. This may happen e.g. if the extensions have made the message structure inefficient. 
However, less development effort is probably required if GERAN can avoid modification of ASN.1 coded data in the Target to Source Transparent container, as has been the case in the past. 

3.2 Other ASN.1 processing in GERAN
In order to see the overall situation, it should be noted that there is also some degree of ASN.1 processing for 

· Construction of the ‘RRC container’ part of Source to Target Transparent Container and

· the container processing defined in 36.413, i.e. external to the ‘RRC Container’.

These are described in the Appendix 1.

3.3 Avoiding GERAN processing of ‘RRC Container’ for ‘HO Command’
This objective can be achieved in different ways, e.g.: 

a) Adapt 36.300 to the changes made by TSG GERAN in GP-120435 and GP-120427, i.e. send the entire HandoverCommand to the UE. This change affects the UE and makes the air interface message different compared to handovers from UTRAN and EUTRAN. Note that using the 6 layer model shown in the Figure above effectively requires that GERAN now extracts the HandoverCommand from the RRC Container in addition to the existing GERAN requirement of extracting the RRC Container from the Target to Source Transparent Container (i.e. at the point when TSG GERAN made the changes as per the tdocs referenced above it was their belief that the HandoverCommand and the RRC Container were the same thing and as such it was only necessary for GERAN to extract the RRC Container from the Target to Source Transparent Container).
b) Modify HandoverCommand (36.331, clause 10.2.2) and make it “empty” when the source side is GERAN. Target eNB knows about the source side technology through the Handover Type IE in HANDOVER REQUEST and can thus adapt the return message. This method only affects the eNB.
The feasibility obviously depends on what has been designed and deployed. We have some preference for option b), but are open to options. Hence we propose:

Proposal 1: RAN2 to discuss if and how GERAN shall avoid processing of ‘RRC Container’
Proposed specification changes for the above alternatives are provided below, in Appendix 2 and Appendix 3.

4 Conclusion

In this contribution we discussed the conflicts between 36.300 and GERAN modifications to 48.018 and 44.060.

We conclude:

Conclusion 1: For the cases (i) intra-EUTRAN and (ii) UTRAN to EUTRAN the description in 36.300 
                         is correct.

For the case (iii) GERAN to EUTRAN handover we discussed some methods to minimize GERAN impact and propose:
Proposal 1: RAN2 to discuss if and how GERAN shall avoid processing of ‘RRC Container’
5 References

[1] R2-120813 and R2-120814. Correction to the handling of RRC container during the inter-RAT handover 
[2] R2-120815/GP-120061. LS on Clarification to the handling of the RRC container during inter-RAT handover.

[3] R2-121070 /GP-120440
[4] GP-120435. CR 48.018: Correction to the Target to Source Transparent Container
[5] GP-120427.CR 44.060: Correction to the Target to Source Transparent Container
[6] C4-112517. CR 29.060: Referencing Information Elements defined outside GTP
[7] C4-112477. CR 29.274: Referencing Information Elements defined outside GTP (see particularly Annex X)
Appendix 1
A.1.1
‘RRC Container’ part of Source to Target Transparent Container

For the handover to EUTRAN, the minimum design option for HandoverPreparationInformation does require addition of a small set of ASN.1 code, see below:

HandoverPreparationInformation ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverPreparationInformation-r8
HandoverPreparationInformation-r8-IEs,



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-r8-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo

UE-CapabilityRAT-ContainerList,


nonCriticalExtension



HandoverPreparationInformation-v920-IEs

OPTIONAL

}

UE-CapabilityRAT-ContainerList ::=SEQUENCE (SIZE (0..maxRAT-Capabilities)) OF UE-CapabilityRAT-Container

UE-CapabilityRAT-Container ::= SEQUENCE {


rat-Type






RAT-Type,


ueCapabilityRAT-Container


OCTET STRING

}

Only one capability, the EUTRAN capability, must be included as an OCTET STRING, i.e. including a length indicator.

A similar situation exists for handover to UTRAN, where the INTER RAT HANDOVER INFO message, received from the UE, shall be included in the INTER RAT HANDOVER INFO WITH INTER RAT CAPABILITIES IE. The minimum design option was to include only mandatory IEs in INTER RAT HANDOVER INFO WITH INTER RAT CAPABILITIES and for that design option GERAN did not need to process ASN.1 coded information at all. 

In comparison, the minimum design case of handover to EUTRAN requires GERAN to add two “almost static” bytes of information, which encode the two CHOICEs, the OPTIONAL extension and the length indicator of the OCTET STRING.

A.1.2
Container processing defined in 36.413, 29.060 and 29.274
For the PS domain, 36.413 defines two containers inside each other, both for the source-to-target and the target-to-source directions. The outer container is ‘RAT-generic’ and the inner container is ‘RAT-specific’. We look at one example:

- Target to Source Transparent Container.

- Target eNB to Source eNB Transparent Container

The generic container is defined, on the target EUTRAN side, as:
Target-ToSource-TransparentContainer ::= OCTET STRING

OCTET implies an ASN.1 length indicator at the start of the string. The actual contents of this generic container depends on the ‘Handover Type’. This is an explicit IE in the source to target signalling, with the options: (IntraLTE, LTEtoUTRAN, LTEtoGERAN, UTRANtoLTE, GERANtoLTE.). In the reverse direction the Handover Type is also known, although there is no explicit IE. For handover to EUTRAN, the generic container holds the system-specific Source eNB to Target eNB Transparent Container, which is defined as:

TargeteNB-ToSourceeNB-TransparentContainer

::= SEQUENCE {


rRC-Container


RRC-Container,


iE-Extensions


ProtocolExtensionContainer { {TargeteNB-ToSourceeNB-TransparentContainer-ExtIEs} } OPTIONAL,


...

}

TargeteNB-ToSourceeNB-TransparentContainer-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}
RRC-Container
::= OCTET STRING

For eNB, the ASN.1-encoded ‘RAT-specific’ container is transported transparently through the Core Network. This was clarified by CT4 in C4-112517 and C4-112477 (see particularly Annex X). The “value part” is thus the complete ASN.1 sequence above and not only the RRC Container or HandoverCommand. The specifications 29.060 and 29.274 only describe the handling between Iu- and S1-interfaces, but it seems clear that the same principle applies also between BSSGP- and S1-interfaces.

The receiving RAT, GERAN in this case, will receive the value part in the Target to Source Transparent Container (from 48.018):

	Octet 1
	IEI 

(= x65 for Target to Source Transparent Container)

	Octet 2, 2a
	Length Indicator

	Octets 3-?
	Rest of element coded as either a complete Handover to UTRAN Command radio interface message (as defined in 3GPP TS 25.331) or a complete Radio Bearer Reconfiguration radio interface message (as defined in 3GPP TS 44.118) or a complete HandoverCommand message (as defined in 3GPP TS 36.331)


Octets 3-? contain the Target eNB to Source eNB Transparent Container, so the receiver must decode the extension OPTION and length indicator of OCTET STRING for ‘RRC container’ to read the Handover Command. In practical implementation this means that the first 2-3 bytes are removed, unless the extension mechanisms are used.
NOTE: the 48.018 text is not clear regarding the container handling.
Appendix 2
Draft 36.331 modifications (corresponding to option b)
10.2.2
Message definitions

–
HandoverCommand
This message is used to transfer the handover command generated by the target eNB, which is transparently transferred by the source RAN to the UE. In the case of GERAN to EUTRAN handover, the message encapsulation is absent and the DL-DCCH-Message is sent without encapsulation.
Direction: target eNB to source eNB/ source RAN (excluding GERAN)
HandoverCommand message
-- ASN1START

HandoverCommand ::=




SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverCommand-r8




HandoverCommand-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverCommand-r8-IEs ::=


SEQUENCE {


handoverCommandMessage



OCTET STRING (CONTAINING DL-DCCH-Message),


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

Direction: target eNB to source GERAN

HandoverCommand message
-- ASN1START

HandoverCommand ::=




DL-DCCH-Message
-- ASN1STOP

	HandoverCommand field descriptions

	handoverCommandMessage

Contains the entire DL-DCCH-Message including the RRCConnectionReconfiguration message used to perform handover to E-UTRAN, generated (entirely) by the target eNB.


Appendix 3
Draft 36.300 modifications (corresponding to option a)

19.2.2.5.6
Message sequence diagrams

This subclause complements TR 25.922 [27] subclause 5.1.7.2 regarding the E-UTRAN handling of containers.

Most RRC information is carried by means of containers across interfaces other than Uu. The following sequence diagrams illustrate which RRC information should be included within these containers used across the different network interfaces.

NOTE:
In order to maintain independence between protocols, no requirements are included in the interface protocols that are used to transfer the RRC information.

In current and previous releases,SRVCC (see TS 23.216 [28]) is supported from EUTRAN to UTRAN or GERAN A/Gb mode, but not in the other direction.

There is no support for interworking between EUTRAN and GERAN Iu-mode and between EUTRAN and GAN.

Figure 19.2.2.5.6-1 illustrates the message sequence for the PS handover from GERAN to EUTRAN procedure:
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Figure 19.2.2.5.6-1. Handover of PS domain service from GERAN A/Gb mode to EUTRAN, normal flow

The first two signalling arrows indicate how capability information, which is needed by the target eNB, is provided by NAS.

Figure 19.2.2.5.6-2 illustrates the message sequence for the PS handover from UTRAN to EUTRAN procedure:
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Figure 19.2.2.5.6-2: Handover of PS domain service from UTRAN to EUTRAN, normal flow
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NOTE 1: The information included in this IE is derived from the information provided in the “UE Network Capability” IE during network attach / RAU
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