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Abstract of the contribution: The procedure Inter eNodeB Handover with CN node relocation is updated with signalling details in the message exchange.
Discussion
The procedure “Inter eNodeB Handover with CN node relocation” needs further elaboration to support the continued work with the procedure in stage 3 and this contribution adds essential parameters as arguments to the messages of the procedure. 

Signalling details are needed for completeness and to avoid ambiguity or interpretation in the continued work in stage 3 with the procedure. 
The first 5 steps have been edited to resolve the information issue that we discussed at the meeting and that has been addressed in the LS S2-073793:
· Provide procedure level parameters rather than looking to far ahead at protocol arguments
· Include a description for each parameter

Proposal
It is proposed to add the updates below to 23.401 chapter 5.5.1.

********************** START OF CHANGE ********************************

5.5.1
Inter eNodeB handover with CN node relocation

The inter eNodeB handover with CN node relocation procedure is used to relocate MME, Serving GW or both.  The procedure is initiated in the source eNodeB. The source MME selects the target MME. If the MME is not relocated, then Source and Target MME in the following message flows are considered to be the same node and all the signalling messages between them are internal functions within the MME. It is FFS which node decides if the Serving GW needs to be relocated. If the Serving GW needs to be relocated the target MME selects the target Serving GW, as specified in clause 4.3.7.2 on Serving GW selection function.
The source eNodeB decides which of the EPS bearers are subject for forwarding of packets from the source eNodeB to the target eNodeB. The EPC does not change the decisions taken by the RAN node. Packet forwarding can take place either directly from the source eNodeB to the target eNodeB, or indirectly (FFS) from the source eNodeB to the target eNodeB via the source and target Serving GWs (or if the Serving GW is not relocated, only the single Serving GW). 

Editor's note:
It is FFS if the indirect forwarding option needs to be defined. 

The availability of a direct forwarding path is determined in the source eNodeB and indicated to the source MME. If X2 connectivity is available between the source and target eNodeBs, a direct forwarding path is available.

If a direct forwarding path is not available, indirect forwarding may be used (FFS). The MMEs (source and target) use configuration data to determine whether indirect forwarding paths are to be established. Depending on configuration data, the source MME determines and indicates to the target MME whether indirect forwarding paths should be established. Based on this indication and on its configuration data, the target MME determines whether indirect forwarding paths are established.
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Figure 5.5.1-1: Title needed
1.
The source eNodeB decides to initiate an inter-eNodeB handover with CN node relocation to the target eNodeB. This can be triggered e.g. by no X2 connectivity to the target eNodeB, or by an error indication from the target eNodeB after an unsuccessful X2-based handover, or by dynamic information learnt by the source eNodeB. 

2.
The source eNodeB sends Relocation Required (Relocation type, Relocation cause, Target eNodeB identifier, Source eNodeB identifier, Source to target transparent container, Bearers subject to forwarding, Direct forwarding indication) to the source MME. The source eNodeB indicates which bearers are subject to data forwarding. This message contains an indication whether direct forwarding is available from the source eNodeB to the target eNodeB. This indication from source eNodeB can be based on e.g. the presence of X2.
· Relocation type 
Defines if the relocation is within LTE, to 2G or to 3G
· Relocation cause 
Indicates if the relocation is caused by absence of X2 and/or there is no connectivity between target eNodeB and source S-GW
· Target eNodeB identifier 
Allows the source MME to find target MME and allows the target MME to find the target eNodeB.
· Source eNodeB identifier 
Allows the target eNodeB find a return path to source eNodeB.
· Source to target transparent container 
Allows the source eNodeB to provide RAN-related information to target eNodeB. The target eNodeB use the information to decide if it can accept the relocation request.
· Bearers subject to forwarding 
Is a list of bearers that the source eNodeB has selected as target for packet forwarding.
· Direct forwarding indication 
Specifies that RAN performs data forwarding without support of core network nodes.
3.
The source MME selects the target MME as described in clause 4.3.7.3 on "MME Selection Function" and sends a Forward Relocation Request (Permanent UE identifier, Target eNodeB identifier, UE Context, Bearer context(s), Source MME identifier, Source to target transparent container, Direct forwarding indication, S-GW relocation indication) message to it. This message also includes an indication if direct forwarding is applied, or if indirect forwarding is going to be set up by the source side.
· Permanent UE identifier 
Used by the target MME to select UE context
· Target eNodeB identifier 
Allows the target MME to find the target eNodeB.
· UE context 
Is part of the UE context managed by MME: Security information (IKSN,CKSN,etc), MS Network Capability, IMEISV.
Comment: The bearer context part of the UE context is shown as a separate parameter to better illustrate the multiplicity of bearers.
· Bearer context 
Is a bearer context managed by MME, including DL bearer endpoint at eNodeB and UL bearer endpoint at source S-GW.
· Source MME identifier
Is the return path to source MME used during the execution of the procedure.
· Source to target transparent container 
Allows the source eNodeB to provide RAN-related information to target eNodeB. The target eNodeB use the information to decide if it can accept the relocation request.
· Direct forwarding indication 
Specifies that RAN performs data forwarding without support of core network nodes.
· S-GW relocation indication 
Specifies that source S-GW cannot be reached by target eNodeB.
4.
The new MME verifies whether the old Serving GW can continue to serve the UE. If not, it selects a new Serving GW as described in clause 4.3.7.2 on "Serving GW Selection Function".  

If the old Serving GW continues to serve the UE, no message is sent in this step. In this case, the target Serving GW is identical to the source Serving GW.

If a new Serving GW is selected, the target MME sends a Create Bearer Request (Request type, Permanent UE identifier, MME identifer, Bearer Context(s)) message to the target Serving GW. The target Serving GW allocates the S-GW addresses and TEIDs for the uplink traffic on S1_U reference point (one TEID per bearer). The target Serving GW sends a Create Bearer Response (S-GW identifier, Bearer result(s))  message back to the target MME. 
· Request type 
Indicates that the S-GW shall allocate bearer resources but reuse bearer resources in P-GW.
· Permanent UE identifier 
Needed by P-GW for charging correlation.
· MME identifier
Is the signalling endpoint at MME for the IMSI.
· Bearer context 
Is a bearer context managed by S-GW, including UL bearer endpoint at P-GW (control and data), and DL bearer endpoint at eNodeB.
· S-GW identifier 
Is the signalling endpoint at S-GW for the IMSI.
· Bearer result 
Is the UL bearer endpoint at S-GW.
5.
The Target MME sends Relocation Request (Relocation type, Security information, Bearer context(s), Source to target transparent container) message to the target eNodeB. This message creates the UE context in the target eNodeB, including information about the bearers, and the security context. The target eNodeB sends a Relocation Request Acknowledge (Target to source transparent container, Bearer result(s)) message to the MME. This includes the addresses and TEIDs allocated at the target eNodeB for downlink traffic on S1_U reference point (one TEID per bearer). It is FFS if the TEIDs used for forwarding are different from the TEIDs used for downlink packets.
Editor's note: TEID used for forwarding and TEID used for downlink packets is FFS in RAN
· Relocation type 
Defines if the relocation is within LTE, from 2G or from 3G
· Security information 
Security parameters needed by target eNodeB for RRC security. The parameters are derived by target MME and not part of the transparent container. The target MME has earlier been provided with information about what algorithms the eNodeB supports.
· Bearer context 
Is a bearer context managed by eNodeB, including UL bearer endpoint at S-GW.
· Source to target transparent container 
Allows the source eNodeB to provide RAN-related information to target eNodeB. The target eNodeB use the information to decide if it can accept the relocation request.
· Target to source transparent container 
Allows the target eNodeB to provide RAN-related information to source eNodeB. The source eNodeB use the information to decide if it can accept the relocation request.
· Bearer result 
Is the DL bearer endpoint at S-GW. It may also include a DL bearer endpoint for forwarded data..
6.
If indirect forwarding is used, the target MME sets up forwarding parameters in the target Serving GW. Indirect Forwarding is FFS
7.
The target MME sends a Forward Relocation Response message to the source MME. 

8.
If indirect forwarding is used, the source MME updates the source Serving GW about the tunnels used to the target serving GW. Indirect Forwarding is FFS
9.
The source MME sends a Relocation Command (target addresses and TEID(s) for data forwarding) message to the source eNodeB. 

10.
The Handover Command is sent to the UE. 

11.
The source eNodeB should start forwarding of downlink data from the source eNodeB towards the target eNodeB for bearers subject to data forwarding. This may be either direct or indirect forwarding. Indirect forwarding is FFS. 

12.
After the UE has successfully synchronized to the target cell, it sends a Handover Confirm message to the target eNodeB. Downlink packets forwarded from the source eNodeB can be sent to the UE. Also, uplink packets can be sent from the UE, which are forwarded to the target Serving GW and on to the PDN GW. 

13.
The target eNodeB sends a Relocation Complete message to the target MME. 

14.
The target MME sends a Forward Relocation Complete to the source MME. The source MME in response sends a Forward Relocation Complete Acknowledge to the target MME. 

15.
The target MME sends an Update Bearer Request (eNodeB addresses and TEIDs allocated at the target eNodeB for downlink traffic on S1_U) message to the target Serving GW. 

16.
If the Serving GW is relocated, the target Serving GW assigns addresses and TEIDs (one per bearer) for downlink traffic from the PDN GW. It sends an Update Bearer Request (Serving GW addresses for user plane and TEID(s)) message to the PDN GW(s). The PDN GW starts sending downlink packets to the target GW using the newly received address and TEIDs. These downlink packets will use the new downlink path via the target Serving GW to the target eNodeB. An Update Bearer Response message is sent back to the target serving GW. 
If the Serving GW is not relocated, no message is sent in this step and downlink packets from the Serving-GW are immediately sent on to the target eNodeB.


It is FFS if the target eNodeB needs to take any action to avoid sending DL PDUs received from the Serving-GW to the UE before data received from the old eNodeB have been sent to the UE.
17.
The target Serving GW sends an Update Bearer Response message to the target MME. 

18.
On receiving the Forward Relocation Complete message, the MME sends a Release Resources message to the source eNodeB. When the Release Resources message has been received and there is no longer any need for the eNodeB to forward data, the Source eNodeB releases its resources. In case of intra-MME handover with Serving GW changed, the MME releases the resource in the source Serving GW by sending a Delete Bearer Request message to the source Serving GW.
19.
If the UE is handovered to a TA that it has not registered with the network, the UE sends a Tracking Area Update Request message, which arrives to the target MME.

NOTE:
As it is important that the HSS knows the identity of the serving MME, it is important that the RAN and source MME are configured correctly to ensure that a TA update occurs if the MME is relocated.

20.
The target MME may optionally authenticate the UE.

Editor's note: whether this step is optional needs confirmation from SA 3.

21.


a.
The target MME updates the HSS by sending an Update Location message

b.
The HSS sends a Cancel Location message to the source MME.

c.
The source MME sends a Cancel Location Ack message to the HSS. 

d.
After the HSS has received the Cancel Location Ack message, it sends an Update Location Ack to the target MME. 

Editor's note: it is FFS how the HSS ensures that the UE context received from the source MME in step 3 is still valid in the target MME.

e.
The source MME releases the bearer(s) in the source Serving GW by sending a Delete Bearer Request message. Note that if the Serving GW is not relocated, only the signalling relationship is released between the Serving GW and the source MME, but the UE context continues to exist in the Serving GW.

f.
The source Serving GW sends a Delete Bearer Response message to the source MME. 

22.
The target MME sends a Tracking Area Update Accept (S-TMSI) message to the UE. The S-TMSI is allocated by the target MME. 

23.
The UE acknowledges the new S-TMSI by sending a Tracking Area Update Complete message. 

********************** END OF CHANGE ********************************

Summary

The procedure Inter eNodeB Handover with CN node relocation is elaborated with signalling details.
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