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This contribution describes MME and UPE roles regarding bearer plane establishment and promotes Proposal B of Annex H.
Introduction

It has been agreed to have S1 interface split into S1-MME and S1-UPE and some functional repartition such as the one in the following figure appears non-ambiguous.
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Nevertheless, to allow RAN WGs to progress on LTE, the repartition of other functions between MME and UPE needs to be defined. 
Need/no-need of an open interface is not part of this discussion.
This contribution clarifies MME and UPE roles regarding MM and SM signaling for user plane establishment. It is based on comparison of proposal B and C of the Annex H of the TR.
Alternative A of Annex H (when MME/UPE are collocated) is not discussed. Also, “UPE” can stand for “UPE/IASA”; this does not change the contribution.
The conclusion of this contribution is to retain only proposal B of the Annex H in which MME has MM and SM functions with a clarification that MME does not interface PCRF.
Discussion

In Annex H, two proposals B and C are described regarding functional repartition when MME and UPE are separated. Regarding bearer plane establishment, the proposals mainly differ on the following points:

B. Promotes NAS MM and SM signaling handling in the MME with MME requesting the bearer plane establishment to eNB/UPE
C. Promotes less functions in MME with some SM signaling handling in UPE and the limitation of MME’s usage.
We show below that MME is needed in most of bearer plane related procedures so that trying to bypass it would appear useless and will add more complexity in UPE to handle feature that could be done in MME.

Different cases of bearer establishment are considered: 
· default bearer establishment (at Attachment), 
· subsequent dedicated bearers establishment:

· UE initiated

· Network Initiated

(both cases are still possible at this point in time in the TR)
· bearer relocation for an active UE during eNB HO: 

· eNB HO with no MME/UPE change
· at eNB HO with MME/UPE change
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Default bearer establishment 

MME is always involved before the default bearer establishment as:

· it handles the NAS Attach Request signaling (receives MM NAS Attach message, performs user authentication, temporary Id allocation…)
· it selects the default UPE (for example based on UE subscription…)
So it is natural that MME triggers the default bearer establishment in eNB/UPE, i.e. MME requests bearer establishment to eNodeB/UPE, UPE can check PCRF’s QoS and eNB resources are reserved. Note: the decision whether MME interacts first with eNB or UPE is FFS, as stated in Annex H proposal B.

Conclusion 1: MME requests bearer establishment to eNodeB/UPE, UPE can check PCRF’s QoS and eNB resources are reserved. The decision whether MME interacts first with eNB or UPE is FFS as stated in Annex H proposal B.

UE Initiated dedicated SAE bearer establishment
MME can receive UE’s Bearer Establishment Request and can then interact with UPE/eNB to establish the bearer plane. Same bearer establishment request procedure can then be used as for the default bearer establishment to reduce specification/code/test.

UE’s NAS Bearer Establishment Request could also be sent directly from eNB to UPE, but following impacts are foreseen:

· NAS handling and associated ciphering for SM message will be needed in UPE, this will add complexity in UPE while NAS ciphering already exist in MME for Mobility message handling. Furthermore it will be more complex to manage a 3 party coordination of ciphering algorithm between UE – MME - UPE
· eNB will need to differentiate this SM messages from other NAS messages such as Attach… in order to send it to UPE and others to MME: eNB will be more complex and will have a protocol stack violation (looking into NAS message nature)

· Also, this will add a new way to establish bearers compared to default bearer establishment
Conclusion 2: MME receives UE’s Bearer Establishment request message and requests bearer establishment to eNodeB/UPE. This is in line with Conclusion 1.
Network Initiated Dedicated SAE bearer establishment
Two proposals are done regarding PCRF Network Initiated Bearer request:

In Proposal C, the UPE receives the Network Initiated Bearer request with associated QoS from PCRF and directly sends the bearer request to eNB with no MME visibility.

This has some drawbacks:
· This would mean that eNB would handle conflicts between other potential MM procedures ongoing and this SM request. 

In 3G, the SGSN is in charge of managing conflicts between ongoing Mobility Management procedures and Session Management procedures: for example, it avoids new bearer establishment request by the GGSN when the UE is performing mobility procedures. This MM/SM coordination needs to be ensured in SAE and be kept in a centralized entity to manage conflict between any messages. As MME sees other MM procedure such as Detach, TA Update, MME should be the entity which manages conflict with SM Network initiated Bearer Request.

· Furthermore, in case the UE is in IDLE mode, Paging shall be done prior to Network Initiated bearer in order to determine appropriate eNB. MME is the entity in charge of Paging. Centralizing MME Paging and Network Initiated Bearer establishment would avoid need of procedures synchronization between MME and UPE entities.
In Proposal B, the MME handles the Network Initiated Bearer establishment procedure, this has the following interest:

· MME knows whether the UE is in IDLE state and can page to determine the current eNB

· MME avoids any conflicts between this SM procedure and any ongoing MM procedure. 
· MME will re-use the same bearer establishment procedure as for default bearer establishment.

Nevertheless, current description of Proposal B shows that MME receives directly PCRF Network Initiated Bearer request. But PCRF interface with MME is questionable:

· It would imply a new interface so additional complexity in MME and PCRF only for one message handling.

· PCRF already interfaces with UPE for QoS control (like for a GGSN): this interface could be re-used to request Network Initiated Bearer establishment with no additional cost.
Conclusion 3: We propose to enhance Proposal B with Network Initiated Bearer Request coming via the UPE to MME.
Bearer plane relocation at eNB HO with no change of MME/UPE

According to RAN3 description, at the end of the HO procedure, the new eNB informs the “MME/UPE”. We need to clarify whether it informs MME and/or UPE.
Two proposals exist:

· Proposal B suggests that each eNB change is signalled to the MME which re-establish bearer plane between the new eNB and the UPE. This has the advantage to re-use the same procedure as for Default bearer establishment but this means signaling with MME at each eNB change while this is a frequent procedure.
· Proposal C: as eNB HO procedure is frequent, Proposal C promotes an optimization in which the new eNB informs only the UPE of eNB change, with no eNB/MME signaling, keeping MME not involved in the tunnel switching procedure. This reduces time used for tunnel switching.
Nevertheless, MME has then non-accurate eNB location information in Active mode. This will have the following impacts:

· eNB releases resources at UE inactivity: the MME will receive user inactivity indication from a new eNB for which it has no UE context information; MME handling of this case compared to an error case will be difficult to determine. The same applies at reception of Service Request message.
· Network Initiated Bearer Request: a accurate eNB information is needed to establish bearer plane with the correct eNB. Additional signaling will be needed to allow the MME to get accurate eNB information from the UPE. 
· SMS and UE Location services: both services need accurate eNB information to be available in MME. This implies a new request from MME to UPE to get the most accurate eNB information. Depending on frequency of these services, or of any future services needing accurate eNB information, gain in eNB/MME signaling becomes less and less significant.
Conclusion 4: It is proposed to keep only the Proposal B in which the eNB HO is signaled to the MME to allow MME to request bearer plane establishment to new eNB/UPE. This will also align this procedure with the default bearer establishment mechanism.
Bearer plane relocation at eNB HO with change of MME/UPE

This is a more rare case, in which MME is always involved from the beginning of the procedure as it selects a new MME/UPE (or a new UPE only if MME remains unchanged). 
The procedure cannot bypass MME. As MME is involved, it is simpler to allow MME to request bearer plane establishment to eNB/UPE. This will also align this procedure with the default bearer establishment mechanism.
Other procedures: UL PDU transfer or DL PDU transfer for UE in Idle mode

For both procedures, MME is involved as it handles the Paging and the Service Request message.
Conclusion
Nortel proposes SA2 WG to agree on the following: 
· MME is responsible for
· Terminating MM and SM NAS signaling

· Requesting bearer establishment to eNB/UPE, e.g for default bearer establishment, UE and Network Initiated bearer establishment, and eNB/UPE bearer relocation in case of eNB HO with or without MME/UPE change. The decision whether MME interacts first with eNB or UPE is FFS as already state in the Annex H.
· PCRF does not interface the MME
· Keep only Proposal B as basis for further work on SAE architecture
· Update the TR Annex H as following, to clarify that Alternative B is selected and that PCRF does not interfaces the MME:

**** Start of changes ****

Annex H: Signalling charts for combined or separated MME and UPE

This Annex presents information flows of SAE procedures that demonstrate on a high level the differences between alternative function allocation to MME and UPE and whether the MME and UPE are grouped or separated with an open interface.
Editor’s note: These information flows are work-in-progress and details and principles need to be clarified for each alternative for performing the final comparison and decision.

The information flows presented here only serve as illustrations of the principal differences between the proposed alternatives to support the comparison and selection of specific functional grouping and allocation of functions to functional entities. The information flows need to provide sufficient level of details to enable identification of main differences and thereby identifying the questions that need to be answered. It is not intended to develop the final information flows in this annex.

These draft information flows are shown for the following alternatives:

A. Combined MME/UPE.

B. Separate MME and UPE with control signaling mostly via the MME, and session and context management in MME.

C. Separate MME and UPE with control signaling via the MME or the UPE, and session and context management only in UPE.
For alternative A, the flows are adopted from the related key issue solution descriptions of this document where the MME/UPE is shown as a combined entity. Therefore they may lack details and may not be completely according to the views of the companies supporting alternative A.

The following non-exhaustive list of procedures are described, and other procedures can be added later on:

1. Attach including default bearer handling

2. TA Update without MME or UPE change
Note: Procedure has not been proposed for alternative A.

3. Inter eNB Handover in LTE_ACTIVE mode (intra MME and intra UPE)
Note: Various other procedures have been proposed where the MME and/or UPE are also relocated, but they are not shown here in order to simplify the discussions.
4. Inter 3GPP Handover between pre-SAE/LTE and SAE/LTE accesses in LTE_ACTIVE mode
Note: Procedures have not been proposed for alternatives B and C. Several procedures have been proposed for alternative A.
5. Paging and Service Request
6. Establishment of Dedicated Bearers
Note: Only the main preferred 
ignaling chart is shown for each alternative, although further procedures may also be supported.

7. Inter MME and/or inter UPE change, including support for service continuity
Note: This procedure addresses an architecture requirement.
8. Authentication/ Re-Authentication
Lawful interception procedures may also be different for the different alternatives, due to the need to coordinate between the MME and the UPE in alternatives B and C. The details are FFS and are in the scope of the SA3 LI.

Note: The flows in this annex are mainly to show the differences between alternatives and can be optimized further. 
Editor’s note: it is FFS in the following flows if IASA and UPE are collocated or not.

Editor’s note: Handovers are assumed to be Backward Handovers.

Editor’s note: Data Forwarding as means to minimize loss of data is indicative only. Other approaches may be used following agreed assumption in the future.

When MME and UPE are separated, Alternative B is selected.



**** Next changes ****
H.6
PCRF triggered establishment of Dedicated Bearers

Editor’s note: The flows may be changed once the implied aspects on QoS signaling are agreed within the scope of the discussion on how QoS and bearers are set up.
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Figure H.6.1: Alternative A
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Note: The resource request from PCRF in step 2 can be replaced by a push authorization message to the IASA followed by SAE bearer setup requested from MME by the UPE, with similar acknowledgements via the IASA in step 9, but these do not affect these differences do not affect the discussion on MME and UPE.

Figure H.6.2: Alternative B



**** End of changes ****
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