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1. Introduction
Intra-UMTS relocation procedure was introduced into 3GPP specs since R99 for UE handover between two RNCs, which includes UE not involved Relocation and UE involved Relocation. UE not involved Relocation needs Iur interface support and UE involved Relocation will occur in case of there is no Iur interface configured between two RNCs. This paper will discuss one issue in UE involved Relocation and how to solve it is proposed as well.
2. Discussion
In 25.413 8.6.2, it indicates that “If during the Relocation Preparation procedure the source RNC receives a DIRECT TRANSFER message it shall be handled normally up to the anticipated limit according to section 14.12.4.2 TS 25.331 [10].”. 
That means source RNC may receive DIRECT TRANSFER messages during Relocation Preparation procedure. When Relocation Preparation procedure is initiated by source RNC, SRB Integrity Protection Info including the RRC Message Sequence Number and the Count-I for UL and DL for each Signalling RB has been packed into Source To Target Transparent Container, which target RNC will use that to initialize integrity protection for each RB. If source RNC received DIRECT TRANSFER message from CN and send to UE by SRB3 or SRB4, new DL Sequence Number is created that is different as SN value received by target RNC. 
To eliminate this SN inconsistent issue between two RNCs, in 25.331 NOTE for IE Downlink RRC HFN and IE Downlink RRC Message sequence number indicates that “In order to have the possibility of sending downlink messages after the construction of the IE "SRNS RELOCATION INFO", the source may choose a value ahead of the last value used for SRB3 and SRB4.”.
Even through SRNC can choose value ahead of the last value used for SRB3 and SRB4, but how much ahead and how to coordinate the ahead are up to implementation. SRNC also can choose no ahead to set container, if so, source RNC is not able to send received DIRECT TRANSFER to UE after RELOCATION REQUIRED sent.
If Iur interface is configured, source RNC can forward received NAS-PDUs to target RNC via RNSAP Relocation Commit message (inside RANAP Relocation Information IE). But if no Iur interface configured, there is no way that source RNC can forward NAS-PDUs received in DIRECT TRANSFER messages to target RNC. These received DIRECT TRANSFER messages will be discarded by source RNC finally. 
These NAS messages from CN to the UE may be critical e.g. a CC Connect message which UE needs to receive before it can send Connect Ack to the CN informing call setup was OK. CN can drop the call if it does not receive the response from UE.
Proposal1: We kindly request RAN3 to confirm this issue that DT messages received in source RNC may be discarded in case of without Iur interface configured. 
To solve this issue, the straight forward way is that source RNC forwards received DT messages to target RNC via CN during relocation procedure ongoing in case of no Iur configured between two RNCs. To implement it, either one new RANAP procedure and message from source RNC to CN and from CN to target RNC can be defined, or one existing RANAP procedure can be extended.
RANAP RELCOATION INFORMATION message has been defined in 25.413 but it is used in Iur RELOCATION COMMIT message which source RNC requests target RNC to proceed with the relocation by Iur interface. In this message, received NAS-PDUs in source RNC can be forwarded to target RNC by Iur interface. Reusing this message to  Iu interface can reduce standardization work in 25.413. 
FORWARD SRNS CONTEXT as one RANAP message can be extended also to carry received NAS-PDUs from source RNC to target RNC during relocation procedure. To support this new function, NAS-PDUs, CN domain Identity and other necessary IEs should be added into FORWARD SRNS CONTEXT. 
Because FORWARD SRNS CONTEXT is optional message during relocation, sometimes, RANAP RELOCATION INFORMATION as new RANAP message can be used in case of source RNC has no reason to send FORWARD SRNS CONTEXT.


Figure1: signalling flow for RANAP Relocation Information via CN
Another possible way is that CN shall stop DT message sending during relocation procedure running if source RNC is not able to transfer DT message to UE when relocation procedure starts. CN will stop sending DT message to UE via source RNC, and will start sending DT message to UE via target RNC after relocation procedure finished. This may have signalling collision issue in Iu interface, which source RNC may receive DT messages after RELOCATION REQUIRED message sending because DT is sent by CN at same time. We don’t think this is good to solve this issue. 
Proposal2: We kindly request RAN3 to take above analysis into account, and adopt defining new RANAP message or extending existing RANAP message to solve this issue. 
Below are two examples to show how to revise RANAP RELOCATION INFORMATION and/or FORWARD SRNS CONTEXT to solve this issue.
***********************************************************************
[bookmark: _Toc343209330]9.1.43	RANAP RELOCATION INFORMATION
This message is part of a special RANAP Relocation Information procedure, and is sent between RNCs during Relocation.
Direction: RNC – RNC; or RNC  CN and CN  RNC
Signalling bearer mode: Not applicable.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	Direct Transfer Information List
	O
	
	
	
	YES
	ignore

	>Direct Transfer Information Item IEs
	
	1 to <maxnoofDT>
	
	Information received in one or more DIRECT TRANSFER messages and that needs to be transferred to target RNC for further transmission to the UE.
	EACH
	ignore

	>>NAS-PDU
	M
	
	9.2.3.5
	
	-
	

	>>SAPI
	M
	
	9.2.3.8
	
	-
	

	>>CN Domain Indicator
	M
	
	9.2.1.5
	
	-
	

	RAB Contexts List
	O
	
	
	
	YES
	ignore

	>RAB Contexts Item IEs
	
	1 to <maxnoofRABs>
	
	
	EACH
	ignore

	>>RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>DL GTP-PDU Sequence Number
	O
	
	9.2.2.3
	
	-
	

	>>UL GTP-PDU Sequence Number
	O
	
	9.2.2.4
	
	-
	

	>>DL N-PDU Sequence Number
	O
	
	9.2.1.33
	
	-
	

	>>UL N-PDU Sequence Number
	O
	
	9.2.1.34
	
	-
	

	Source RNC PDCP context info
	O
	
	9.2.1.54
	
	YES
	ignore

	RNSAP Relocation parameters
	O
	
	9.2.1.101
	Applicable only to RNSAP relocation.
	YES
	reject



Note: IE RAB Contexts List, IE Source RNC PDCP context info and IE RNSAP Relocation parameters is not included in case of RANAP RELOCATION INFORMATION message is sent from RNC to CN and CN to RNC.
************************************************************
[bookmark: _Ref469454239][bookmark: _Toc343209309]   9.1.22	FORWARD SRNS CONTEXT
This message is sent either by the source RNC to the CN or by the CN to the target RNC to transfer the SRNS Context.
Direction: CN  RNC and RNC  CN.
Signalling bearer mode: Connection oriented.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	RAB Contexts List
	M
	
	
	
	YES
	ignore

	>RAB Contexts Item IEs
	
	1 to <maxnoofRABs>
	
	
	EACH
	ignore

	>>RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>DL GTP-PDU Sequence
Number
	O
	
	9.2.2.3
	
	-
	

	>>UL GTP-PDU Sequence
Number
	O
	
	9.2.2.4
	
	-
	

	>>DL N-PDU Sequence Number
	O
	
	9.2.1.33
	
	-
	

	>>UL N-PDU Sequence Number
	O
	
	9.2.1.34
	
	-
	

	Source RNC PDCP context info
	O
	
	9.2.1.54
	
	YES
	ignore

	Direct Transfer Information List
	O
	
	
	
	YES
	ignore

	>Direct Transfer Information Item IEs
	
	1 to <maxnoofDT>
	
	Information received in one or more DIRECT TRANSFER messages and that needs to be transferred to target RNC for further transmission to the UE.
	EACH
	ignore

	>>NAS-PDU
	M
	
	9.2.3.5
	
	-
	

	>>SAPI
	M
	
	9.2.3.8
	
	-
	

	>>CN Domain Indicator
	M
	
	9.2.1.5
	
	-
	



3. Conclusions
Proposal1: We kindly request RAN3 to confirm this issue that DT messages received in source RNC may be discarded in case of without Iur interface configured.
Proposal2: We kindly request RAN3 to take above analysis into account, and adopt defining new RANAP message or extending existing RANAP message to solve this issue. 
If both proposals are agreed in RAN3, we would provide related CRs to 25.413 in next meeting. 
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