


3GPP TSG RAN WG3 Meeting #61bis
R3-082647

Prague, Czech Republic, 30 Sept - 3 Oct 2008

Source:
Nokia Siemens Networks, Nokia Corporation

Title:
Some consideration on Inter-RAT PS mobility between UTRAN and E‑UTRAN

Agenda item:
10.2.7b

Document for:
Approval

1. Introduction

In this paper, some aspects of the mobility procedures between UTRAN and E-UTRAN that have an impact on the RAN3 specifications, and in particular on the UTRAN specifications, are discussed.
2. PS Handover

The only mechanism defined for connected mode mobility between UTRAN and E-UTRAN is inter-RAT PS handover (see TS 23.401). The diagrams in Figure 1 and Figure 2 show the message flows for inter-RAT PS handover between UTRAN and E-UTRAN, in both directions. They show (a partial set of) the information contained in the diagrams in TS 23.401, but drawn in a different way so as to show the messages exchanged over the interfaces between the radio access networks and the core networks (Iu and S1-MME). The succession of the messages is represented by moving from the top to the bottom of the figure. In particular, the messages in red are those sent over the Iu interface (and therefore described in the UTRAN specification, TS 25.413) while the ones in green are those sent over the S1-MME interface (and therefore described in the E-UTRAN specification, TS 36.413). This will help in identifying which message and procedures are impacted.

Note that in the figures the messages exchanged with other core network nodes (e.g. Source Serving GW, Target Serving GW, etc.) are not shown.
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Figure 1 - E-UTRAN to UTRAN HO
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Figure 2 - UTRAN to E-UTRAN HO
As is well known, most of the information exchanged between the RAN nodes involved in the handover takes place by means of transparent containers. In the case of inter-RAT handover, the containers sent by the source system must be encoded using the encoding rules of the target system. This is because of the principle that “the source adapts to the target”.
3. Changes required to UTRAN

3.1 RANAP changes

In this section some of the impacts of PS Handover from UTRAN to E-UTRAN on the RANAP specifications will be discussed.

3.1.1 Affected messages

RELOCATION REQUIRED

The RELOCATION REQUIRED message contains the “Target ID” IE (see subclause 9.2.1.25 of TS 25.413); this will need to be modified to allow the indication of a target in E-UTRAN. In case of UMTS to GSM relocation, the Cell Global ID (CGI) of the relocation target is used; for relocation to E-UTRAN, it is proposed to use the Target eNB-ID of the relocation target, following the agreements on E-UTRAN identifiers made at RAN2#61 (see [1]).

The message contains also the “Source ID” IE (see subclause 9.2.1.24 of TS 25.413). In case of UMTS to GSM relocation, the Service Area Identifier (SAI) of the relocation source is used; it is proposed to use this identifier also for relocation to E-UTRAN.

A source-to-target transparent container needs to be included in the message; this will be coded according to the E-UTRA specifications. In TS 36.413 the IE “Source eNB to Target eNB Transparent Container” is defined. A corresponding IE needs to be added to the RELOCATION REQUIRED message as an optional IE; the source RNC shall include this IE in case of handover to E-UTRA.
RELOCATION REQUEST

The RELOCATION REQUEST message contains the IE “Source RNC to Target RNC Transparent Container”. No changes to this message are needed for HO from E-UTRA to UTRA; due to the principle that “source adapts to target”, the source eNodeB will make sure that the IE is constructed according to the format used in UTRAN and is understandable by a UTRAN terminal. So no changes are needed to this message.
RELOCATION REQUEST ACKNOWLEDGE

Due to the principle that “source adapts to target”, no new IE needs to be added for the case of handover from E-UTRA to UTRA (the existing “Target RNC to Source RNC Transparent Container” will be used; the Source MME will then include it to the HANDOVER COMMAND message to the Source eNode B). In fact, a corresponding IE is not included for handover from GERAN to UTRAN.
In the case of CS handover to GSM, the RELOCATION REQUEST ACKNOWLEDGE message contains the IE “New BSS to Old BSS Information” (coded as in TS 48.008). This IE, which is included only in case of cell load-based inter-system handover, contains the elements “Downlink Cell Load Information” and “Uplink Cell Load Information”; these are also the elements contained in the “Inter-System Information Transparent Container” IE which can be included in the RELOCATION COMMAND message. This IE is included only in the case of cell load-based inter-system handover. In the case of E-UTRAN, it is assumed that cell load-based inter-system handover between UTRAN and E-UTRAN will not be supported in Rel-8.
RELOCATION COMMAND

For handover to E-UTRA, the message needs to include a target-to-source container encoded according to the E-UTRAN specifications. In TS 36.413 the IE “Target eNB to Source eNB Transparent Container” is defined. This IE needs to be added to the RELOCATION COMMAND message as an optional IE, and shall be included in case of handover to E-UTRA; it will contain the data that the Target eNodeB has sent in the “Target eNB to Source eNB Transparent Container” in the HANDOVER REQUEST ACKNOWLEDGE message.
FORWARD SRNS CONTEXT

The main function of this message is to transfer information about Sequence Numbers and the source RNC PDCP context between the source and target RATs. According to the last agreements in RAN3, RAN2 and SA2 (PDCP reset; no in-order-delivery required for LTE/UTRAN HO) it is no longer necessary to exchange this information. This is valid for both handover directions. Therefore it is expected that no changes are required to this message.
3.1.2 Summary

To summarise:

· The RELOCATION REQUIRED and RELOCATION COMMAND messages are used in the inter-RAT handover from UTRAN to E-UTRAN; due to the principle that “source adapts to target”, these messages will need to be modified by adding (optional) containers that are encoded according to the E-UTRAN specifications.

· The RELOCATION REQUEST and RELOCATION REQUEST ACKNOWLEDGE messages are used in the inter-RAT handover from E-UTRAN to UTRAN; due to the principle that “source adapts to target”, no modifications are required to these messages.

These changes are contained in the Change Request to TS 25.413 which can be found in [2].
3.2 RNSAP changes

Similar to Neighbouring GSM Cell Information, it is proposed to introduce the Neighbouring E-UTRAN Cell Information into the following RNSAP message for informing the information of cells neighbouring to new HOed to SRNC from DRNC.
· RADIO LINK SETUP RESPONSE/FAILURE

· RADIO LINK ADDITION RESPONSE/FAILURE

These changes are contained in the Change Request to TS 25.423 which can be found in [4].
3.3 NBAP changes

RAN2 has agreed to introduce new SIB Type 19 into RRC procedure which is used to signal E-UTRAN information.

NBAP needs to introduce the new value: SIB 19 into: IB Type in SYSTEM INFORMATION UPDATE REQUEST.
These changes are contained in the Change Request to TS 25.423 which can be found in [5].
4. Changes required to E-UTRAN

In the E-UTRAN specifications most of the messages and IEs required for inter-RAT handover from E-UTRAN are already in place (although some details are still missing, for example the definition of the transparent containers is still FFS). 
Following an analysis similar to the one in section 3.1, it can be concluded that:
· for inter-RAT handover from UTRAN (or GERAN) to E-UTRAN; due to the principle that “source adapts to target”, the “Source eNB to Target eNB Transparent Container” and “Target eNB to Source eNB Transparent Container” are used;
· for inter-RAT handover from E-UTRAN to UTRAN (or GERAN), due to the principle that “source adapts to target”, the containers should be encoded as specified for the target system.

However, some statements in the latest version of TS 36.413 are not consistent with the principles above. For this reason, some corrections are required in that specification, as shown in Annex A.
5. Security Aspects
Something that will need addressing is the security aspects during inter-RAT handover between UTRAN and E-UTRAN. The exact mechanisms are still under discussion in SA3, hence it is not possible at this stage to evaluate their impact on the RAN3 specification. For this reason, this is left for further investigation.
6. Proposal

It is proposed to discuss this paper and to agree on the proposed changes according to the corresponding CRs ([2], [4], [5]) and as shown in the Annex of this paper (for needed correction to TS 36.413 v.8.3.0 ).
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8. Annex A

In this Annex, some corrections required to TS 36.413 v.8.3.0 are shown.

9.2.1.7
Source eNB to Target eNB Transparent Container

The Source eNB to target eNB Transparent Container IE is an information element that is produced by the source eNB and is transmitted to the target eNB. This IE is used for the intra SAE/LTE handover case and for inter 3GPP RAT handover to SAE/LTE.
This IE is transparent to the EPC.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RRC Container
	M
	
	OCTET STRING
	
	-
	-

	Target Cell ID
	M
	
	E-UTRAN CGI

 9.2.1.38
	
	-
	-

	Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.1.35
	
	-
	-

	SAE Bearers Information List
	O
	
	
	
	
	

	>  SAE Bearers Information Item
	
	1 to <maxnoof SAEbearers>
	
	
	EACH
	ignore

	>> SAE Bearer ID
	M
	
	9.2.1.2
	
	-
	-

	>> DL Forwarding
	O
	
	9.2.3.14
	
	-
	-


	Range bound
	Explanation

	maxnoofSAEbearers
	Maximum no. of SAE Bearers for one UE. Value is 256.


9.2.1.8
Target eNB to Source eNB Transparent Container

The Target eNB to Source eNB Transparent Container IE is an information element that is produced by the target eNB and is transmitted to the source eNB. This IE is used for the intra SAE/LTE handover case and for inter 3GPP RAT handover to SAE/LTE.

This IE is transparent to EPC.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RRC Container
	M
	
	OCTET STRING
	
	-
	-


9.2.1.9
Source RNC to Target RNC Transparent Container

This IE is used to transparently pass radio related information between the handover source and the handover target through the EPC. This container is used for inter 3GPP RAT handovers from SAE/LTE to UTRAN and vice versa.

This IE defined in TS 25.413. Content FFS.

9.2.1.10
Target RNC to Source RNC Transparent Container

This container is used to transparently pass radio related information between the handover target and the handover source through the EPC. This container is used inter 3GPP RAT handovers from SAE/LTE to UTRAN and vice versa.

This IE is defined in TS 25.413. Content FFS.

9.2.1.11
Source BSS to Target BSS Transparent Container

This container is used to transparently pass radio related information between the handover source and the handover target through the EPC. This container is used for inter 3GPP RAT handovers from SAE/LTE to GERAN A/Gb mode and vice versa.

This IE is defined in TS 48.018. Content FFS.

9.2.1.12
Target BSS to Source BSS Transparent Container

This container is used to transparently pass radio related information between the handover source and the handover target through the EPC. This container is used for inter 3GPP RAT handovers from SAE/LTE to GERAN A/Gb mode and vice versa.

This IE is defined in TS 48.018. Content FFS. 
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