Page 1



3GPP TSG-RAN WG3 Meeting #55bis 
(
R3-070622
St Julians, Malta, 27-30 March 2007
	CR-Form-v9.3

	CHANGE REQUEST

	

	(

	36.300
	CR
	CRNum
	(

rev
	-
	(

Current version:
	8.0.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	X
	Core Network
	X


	

	Title:
(

	Clarifications to IRAT Handover procedure

	
	

	Source to WG:
(

	Ericsson

	Source to TSG:
(

	

	
	

	Work item code:
(

	LTE-interfaces
	
	Date: (

	20/03/2007

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)

	
	

	Reason for change:
(

	Current text is incomplete (= empty). SA2 has agreed on a basic signalling scheme, which RAN3 should refine.

	
	

	Summary of change:
(

	Import of SA2 agreed signaling schemes for case B. 

Clarified IEs and messages to support (a) data forwarding eNodeB↔RNC (when transport connectivity exists) and (b) bi-casting from SAE GW (remaining cases)

	
	

	Consequences if 
(

not approved:
	If SA2 signalling schemes are not approved: empty specification section 10.3.2.
If bi-casting for eNodeB↔RNC is not approved: longer perceived data disturbance for common fallback case.

If data forwarding for other cases is not approved: removal of currently available tool and slightly longer VoIP interruption in typiacl deployment.

	
	

	Clauses affected:
(

	10.2.2, 10.3.2

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


10.2
Inter RAT

For inter RAT mobility, a list of carrier frequencies of inter-RAT neighbours is signalled to the UE (other information FFS).

10.2.1 
Cell reselection

10.2.2
Handover

Inter RAT HO is designed so that changes to GERAN and UTRAN are minimised. This can be done by following the principles specified for GERAN to/from UTRAN intersystem HO. In particular the following principles are applied to E-UTRAN Inter RAT HO design:

1.
Inter RAT HO is network controlled through source access system. The source access system decides about starting the preparation and provides the necessary information to the target system in the format required by the target system. That is, the source system adapts to the target system. The actual handover execution is decided in the source system.

2.
Inter RAT HO is backwards handover, i.e. radio resources are prepared in the target 3GPP access system before the UE is commanded by the source 3GPP access system to change to the target 3GPP access system.

3.
To enable backwards handover, and while RAN level interfaces are not available, a control interface exists in CN level. In Inter RAT HO involving E-UTRAN access, this interface is between 2G/3G SGSN and corresponding MME/SAE GW.

4.
The target access system will be responsible for giving exact guidance for the UE on how to make the radio access there (this includes radio resource configuration, target cell system information etc.). This information is given during the handover preparation and should be transported completely transparently through the source access system to the UE.

5.
Mechanisms for avoiding or mitigating the loss of user data (e.g. forwarding or bi-casting) may be used until the 3GPP Anchor determines that it can send DL U-plane data directly to the target system.

6.
The handover procedure should not require any UE to CN signalling in order for data to start to flow in the target system. This requires that the security context, UE capability context and QoS context is transferred (or translated) within the network between source and target system.

7.
Similar handover procedure should apply for handovers of both real time and non-real time services.
8. EPC shall be able to assign tunnel(s) to RAN for data forwarding. The tunnels can be either direct or via SAE GW. EPC should use direct tunnel(s) only when TNL connectivity supports it. 
9. EPC shall control the (SAE) bearers to be forwarded by RAN and thus be able to turn off data forwarding
10.2.3
Measurements

10.2.3.1
Inter-RAT handovers from E-UTRAN

Measurements to be performed by a UE for inter-RAT mobility can be controlled by E-UTRAN, using broadcast or dedicated control. In RRC_CONNECTED state, a UE shall follow the measurement parameters specified by RRC or MAC commands (FFS) directed from the E-UTRAN (e.g. as in UTRAN MEASUREMENT_CONTROL).

UE performs inter-RAT neighbour cell measurements during DL/UL idle periods that are provided by the network through suitable DRX/DTX period or packet scheduling if necessary.

NOTE:
How the gaps are controlled, as well as how the scheduler knows the gaps required by the UE, is FFS.

10.2.3.2
Inter-RAT handovers to E-UTRAN

From UTRAN, UE performs E-UTRAN measurements by using idle periods created by compressed mode (CELL_DCH), FACH measurement occasions (CELL_FACH - FFS), or DRX (other states).

From GERAN, E-UTRAN measurements are performed in the same way as WCDMA measurements for handover to UTRAN: E-UTRAN measurements are performed in GSM idle frames in a time multiplexed manner. However, it should be discussed with GERAN how to ensure that inter-RAT measurements do not take too much measurement time, while the requested 3GPP inter-RAT measurements can be performed well enough.

Design constraints of 3GPP inter-RAT measurements should be considered when L1 details of E-UTRAN concept are defined.

10.2.3.3
Inter-RAT cell reselection from E-UTRAN

In RRC_IDLE state, a UE shall follow the measurement parameters specified by the E-UTRAN broadcast (as in UTRAN SIB). The use of dedicated measurement control is FFS.

10.2.3.4
Limiting measurement load at UE

Introduction of E-UTRA implies co-existence of various UE capabilities. Each UE may support different combinations of RATs, e.g., E-UTRA, UTRA, GSM, and non-3GPP RATs, and different combinations of frequency bands, e.g., 800 MHz, 1.7 GHz, 2 GHZ, etc. Moreover, some UEs may support the full E-UTRA spectrum bandwidth of 20 MHz, whereas some UEs may support only a part of 20 MHz. Despite such heterogeneous environment, the measurement load at UE should be minimised. To limit the measurement load and the associated control load:

-
E-UTRAN can configure the RATs to be measured by UE;

-
The number of measurement criteria (event and periodic reporting criteria) should be limited (as in TS 25.133 subclause 8.3.2 [7]);

-
E-UTRAN should be aware of the UE capabilities for efficient measurement control, to prevent unnecessary waking up of the measurement entity;

-
The UE capabilities should be categorised to prevent diversion of capabilities and conformance test scenarios, FFS;

-
Support for blind HO (i.e., HO without measurement reports from UE) is FFS.
10.2.4
Network Aspects

10.3
Inter 3GPP access system mobility

10.3.1 
Cell reselection

10.3.2
Handover
10.3.2.1
LTE to GERAN
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Figure X: Information flow for handover from SAE/LTE to 2G
1.
The source eNB decides to initiate a handover to BSS.

2.
The source eNB sends a Handover Required message to MME.

3.
The MME determines that the type of handover is inter‑RAT/mode handover and selects a SGSN serving the BSS nodes the UE is going to use. The MME then sends a Forward Relocation Request message (IMSI, MM Context, Bearer Context) to the selected SGSN.

The MME may transform the format of Bearer Context into PDP Context, which can be identified by the SGSN. The detail is FFS.
The MM Context contains security related information, e.g. supported ciphering algorithms.

After the SGSN receives the Handover Preparation Request message，the required PDP context, MM context, SNDCP and LLC contexts are established and a new P-TMSI is allocated for the UE.
4.
The SGSN sends a PS Handover Request message to the Target BSS.

5.
The target BSS allocates radio resources and sends a PS Handover Request Acknowledge message to the SGSN.
6.
The SGSN sends a Forward Relocation Response message to the MME. 
7.
The MME sends Update Context Request (SGSN TEID) message to the UPE/SAE GW. The message may include SGSN TEID(s). When included, SGSN TEID shall be used by the UPE/SAE GW for data forwarding from the UPE/SAE GW, via the SGSN, to the target BSS. The UPE/SAE GW returns Update Context Response message to the MME. 

8.
When receiving the Update Context Request message the UPE/SAE GW may, based on QoS, begin the forwarding of data to the target BSS via the SGSN. 

9.
The MME sends a Handover Required Acknowledge[SAE Bearers to forward list, list of DL Tunnel End Point] message to the source eNB. The EPC configures the “SAE Bearers to forward list”, e.g. based on QoS.. If there is TNL connectivity to target SGSN, the MME may include Tunnel identifiers to the target SGSN. 
9b.
The Source eNB may start forwarding GTP PDUs for the “SAE bearers subject to data forwarding” to the Tunnel End Point(s) if assigned in the HANDOVER REQUIRED ACKNOWLEDGE message.
10.
The source eNB sends a Handover Command message to the UE.

11.
The UE is detected by the target BSS.

12.
The target BSS sends a PS Handover Complete message to inform the SGSN that the UE has arrived in the target cell. Each uplink N-PDU received by the SGSN via the target BSS is then forwarded directly to the UPE/SAE GW. 

13.
The SGSN sends a Forward Relocation Complete message to the MME to indicate completion of the Handover procedures. The MME responds with a Forward Relocation Complete Acknowledge message.

14.
The SGSN sends an Update PDP Context Request message to the UPE/SAE GW. The UPE/SAE GW updates the context fields and returns an Update PDP Context Response message.
15.
The S1 resource in the source SAE/LTE is released.

16.
The UE updates its location using a Routeing Area Update Procedure with the SGSN. The SGSN will initiate the SGSN Registration procedure with the HSS.

10.3.2.2
GERAN to LTE
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Figure X: Information flow for handover from 2G to SAE/LTE
1.
The source BSS decides to initiate a handover to the ENB.

2.
The source BSS sends a PS Handover Required message to the SGSN.

3.
The SGSN determines that the type of handover is inter‑RAT/mode handover and selects a MME serving the eNB nodes the UE is going to use. The SGSN then sends a Forward Relocation Request (IMSI, MM Context, PDP Context) message to the selected MME. The MM Context contains security related information, e.g. supported ciphering algorithms. Upon receipt of the message, the MME establishes all MM and Bearer contexts.

4.
The MME sends a Handover Preparation Request message to the Target eNB. 

5.
The target eNB establishes Radio Access Bearer resources, including radio resources. The target eNB then sends a Handover Preparation Confirm message to the MME.

6.
The MME then sends Update Context Request (target eNB TEID, security related information) message to the UPE/SAE GW. The target eNB TEID shall be used by the UPE/SAE GW for data forwarding from the SGSN, via the UPE/SAE GW, to the target eNB. The security related information includes UE supported ciphering algorithms. The UPE/SAE GW selects UP ciphering algorithm according to its ciphering capability and UE supported ciphering algorithms and returns Update Context Response message to the MME. 
7.
The MME returns a Forward Relocation Response message to the SGSN. This message contains a list of established SAE Bearers and a corresponding list of DL tunnels. If TNL connectivity exists between SGSN and eNB, then the MME may assign a direct tunnel.
8.
When receiving the Forward Relocation Response Confirm message the SGSN may, based on QoS, start downlink N-PDU relay and duplication to the target eNB via the UPE/SAE GW. 
9.
The SGSN sends a PS Handover Required Acknowledge message to the source BSS.

10.
The source BSS sends a PS Handover Command message to the UE.

11.
The UE is detected by the target eNB.

12.
The target eNB sends a Handover Complete message to inform the MME that the UE has camped in the target ENB. 

13.
The MME sends a Forward Relocation Complete message to the SGSN to indicate the success of the handover procedure. The SGSN acknowledges this with a Forward Relocation Complete Acknowledge message. Upon the reception of the Forward Relocation Complete message the SGSN starts a packet forwarding timer. The SGSN stops forwarding of data to the UPE/SAE GW after the packet forwarding timer expires.
14.
The MME sends an Update Bearer Context Request message to the UPE/SAE GW. The UPE/SAE GW returns an Update Bearer Context Response message.
15.
The resource between the SGSN and the old access network is released.

16.
The UE updates its location using a Tracking Area Update Procedure with the MME. The MME will initiate the MME Registration procedure with the HSS.

10.3.2.3
LTE to UTRAN
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Figure X: Information flow for handover from SAE/LTE to 3G
1.
The source eNB decides to initiate a handover to RNC.

2.
The source eNB sends a Handover Required message to MME.

3.
The MME determines that the type of handover is inter‑RAT/mode handover and selects a SGSN serving the RNC nodes the UE is going to use. The MME then sends a Forward Relocation Request (IMSI, MM Context, Bearer Context) message to the selected SGSN.
The MME may transform the format of Bearer Context into PDP Context, which can be identified by the SGSN. The detail is FFS.
The MM Context contains security related information, e.g. supported ciphering algorithms.

Upon receipt of the message, the SGSN establishes all MM and PDP contexts and initiates the RAB setup procedures for all PDP contexts received.
4.
The SGSN sends a Relocation Request message to the Target RNC.

5.
In the target RNC radio and Iu user plane resources are reserved. The target RNC shall send a Relocation Request Acknowledge message to the SGSN. 
6.
The SGSN sends a Forward Relocation Response message to the MME.
7.
The MME sends Forwarding Context Create Request (SGSN TEID or target RNC TEID) message to the UPE/SAE GW. SGSN TEID shall be used by the UPE/SAE GW for data forwarding from the UPE/SAE GW, via the SGSN, to the target RNC. If Direct Tunnel is established between the RNC and the UPE/SAE GW, then the target RNC TEID shall be used by the UPE/SAE GW for data forwarding from the UPE/SAE GW to the target RNC. 

The UPE/SAE GW returns Forwarding Context Create Response message to the MME. 

8.
When receiving the Forwarding Context Create Request message the UPE/SAE GW may, based on QoS, begin the forwarding of data to the target RNC via the SGSN. If Direct Tunnel is established between the RNC and the UPE/SAE GW, the UPE/SAE GW may, based on QoS, begin the forwarding of data to the target RNC directly. 
9.
The MME sends a Handover Required Acknowledge[SAE Bearers to forward list, list of DL Tunnel End Point] message to the source eNB.  The EPC configures the “SAE Bearers to forward list”, e.g. based on QoS.. 
9b.
The Source eNB may start forwarding GTP PDUs for the “SAE bearers subject to data forwarding” to the Tunnel End Point(s) if assigned in the Handover Required Acknowledge message. 
10.
The source eNB sends a Handover Command message to the UE.

11.
The UE is detected by the target RNC.

12.
The target RNC sends a Relocation Complete message to the SGSN. The purpose of the Relocation Complete procedure is to indicate by the target RNC the completion of the relocation of the source eNB to the CN. After the reception of the Relocation Complete message the SGSN shall be prepared to receive data from the target RNC. Each uplink N-PDU received by the SGSN is forwarded directly to the UPE/SAE GW.
13.
the SGSN sends a Forward Relocation Complete message to the MME to indicate the success of the handover procedure. The MME acknowledges this with a Forward Relocation Complete Acknowledge message.
14.
The SGSN sends an Update PDP Context Request message to the UPE/SAE GW. The UPE/SAE GW updates the context fields and returns an Update PDP Context Response message.
15.
The S1 resource in the source SAE/LTE is released.

16.
The UE updates its location using a Routeing Area Update Procedure with the SGSN. The SGSN will initiate the SGSN Registration procedure with the HSS.

10.3.2.4
UTRAN to LTE
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Figure X: Information flow for handover from 3G to SAE/LTE
1.
The source RNC decides to initiate a handover to ENB. 

2.
The source RNC sends a Relocation Required message to the SGSN.
3.
The SGSN determines that the type of handover is inter‑RAT/mode handover and selects a MME serving the eNB nodes the UE is going to use. The SGSN then sends a Forward Relocation Request (IMSI, MM Context, PDP Context) message to the selected MME. The MM Context contains security related information, e.g. supported ciphering algorithms. Upon receipt of the message, the MME establishes all MM and Bearer contexts.

4.
The MME sends a Handover Preparation Request message to the Target eNB.

5.
The target eNB establishes Radio Access Bearer resources, including radio resources. The target eNB then sends a Handover Preparation Confirm message to the MME.

6.
The MME then sends Update Context Request (target eNB TEID, security related information) message to the UPE/SAE GW. The target eNB TEID shall be used by the UPE/SAE GW for data forwarding from the SGSN, via the UPE/SAE GW, to the target eNB. The security related information includes UE supported ciphering algorithms. The UPE/SAE GW selects UP ciphering algorithm according to its ciphering capability and UE supported ciphering algorithms and then returns Forwarding Context Create Response message to the MME.

7.
The MME returns a Forward Relocation Response message to the SGSN.

8.
The SGSN sends a Relocation Command message to the source RNC.

9.
When receiving the Relocation Command message the source RNC may, based on QoS, begin the forwarding of data for the bearers with assigned tunnels. In case SGSN tunnel(s) is assigned, data will be forwarded to the UPE/SAE GW via the SGSN. If Direct Tunnel is established between the source RNC and the UPE/SAE GW, the source RNC may, based on QoS, begin the forwarding of data for the RABs subject to data forwarding to the UPE/SAE GW directly. The UPE/SAE GW relays data to the target eNB. 
10.
The source RNC sends a Handover from UTRAN Command message to the UE.

11.
The UE is detected by the target eNB.

12.
The target eNB sends a Handover Complete message to inform the MME that the UE has camped in the target eNB. 

13.
The MME sends a Forward Relocation Complete message to the SGSN to indicate completion of the Handover procedures. The SGSN responds with a Forward Relocation Complete Acknowledge message.
14.
The MME sends an Update Bearer Context Request message to the UPE/SAE GW. The UPE/SAE GW updates the context fields and returns an Update Bearer Context Response message.
15.
The resource between the SGSN and the old access network is released.

16.
The UE updates its location using a Tracking Area Update Procedure with the MME. The MME will initiate the MME Registration procedure with the HSS.

10.3.3
Measurements
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