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Abstract of the contribution: This contribution defines the functional allocation between the MME and UPE in the MME/UPE split and proposes a few modifications to the flows currently in Appendix H.
1. Introduction

This document proposes modifications to flows that were incorporated into appendix H of TR 23.882 based on the Nokia contribution S2-062570. 

The flows proposed by Motorola in this contribution are related to the Option B in the Appendix H, i.e Motorola flows are based on “Separate MME and UPE with control signalling mostly via the MME, and session and context management in MME”. The key motivation for the difference in the flows is that in the proposed flows:
· In the user-plane the setup of bearers between eNB and UPE is initiated by the eNB after the MME has negotiated QoS with both the eNB and UPE.

Though UP bearer-setup can be initiated by either the UPE or the eNB, it is far more advantageous to have the UP bearer setup initiation to be done by the eNB. The key reason for this is that itt simplifies the UPE functionality (UPE handles a large volume of traffic), which the eNB having the responsibility to initiate the bearer-setup and UPE only responding to requests. 

The flows in the next section provide the details of the MME/UPE separation and the interaction with all the other elements in the network. At a high-level the functional split between the MME and UPE is as shown below:
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The following are the key points:

1. The eNB is responsible for radio-resource based admission control including backhaul resources, since it is the closest to the radio. The MME is responsible for subscription based admission control. Optionally, the UPE would perform core-network resource admission control. 

2. Both UE initiated and Network initiated bearer setup are supported. In the network initiated QoS setup, the QoS parameters and filters are sent from the PCRF to the MME. In the UE initiated bearer setup, the QoS parameters and filters are sent from the UE to the MME. The mapping from the IP QoS parameters to radio-specific parameters that are needed by the eNB may be performed by the  MME or by the eNB itself. Either of these options are possible. The decision on this is based on the QoS key issue discussion. The eNB performs radio-resource based admission control and based on that sends a response to the MME. 

3. There are two approaches for providing the QoS/filter information to the UPE. In the first approach, the MME can forward this information in the radio-resource admission control request to eNB as an opaque object or token. During UP access-bearer setup, the eNB passes this opaque object/token to the UPE. The UPE then uses this token and queries the MME for authorization request of the appropriate QoS parameters/filters. In the second approach, the MME may push the QoS parameters for access-bearer(s) to the UPE during the CN resource-based admission request. This can be used by the UPE to correlate with the QoS request from the eNB at UP bearer-setup request. In this contribution, flows corresponding to the first approach are presented. 

4. The UP access-bearer is initiated by the eNB. In the UP access-bearer initiation the eNB includes the token provided by the MME. This token is used by the UPE to verify that the QoS parameters for the access-bearer are authorized by MME, before responding to the eNB and setting up the access-bearer.

Based on the above and the flows included in this contribution, the answers to the questions posed in the SA2 SAE agenda items are as follows, with details shown in the flows:

Define/select functional allocation between MME/UPE, considering e.g.:

a) NAS signaling transport between UE and MME/UPE: NAS signaling from NB to MME or UPE? 
· NAS signaling from NB to MME.

b) NB-UPE path update after X2-inter-NB HOV from via MME or not? 
· After HOV, the MME is informed by the target eNB. 

c) “RAB” (dedicated/default bearer) setup from MME or UPE to NB? 
· RAB negotiation from MME to eNB. RAB setup itself done by eNB.

d) Storage of default/dedicated bearer (QoS) parameters in MME and/or UPE? 
· In MME only. UPE is provided with the filter information and appropriate bearer-handling it needs to perform in downlink by MME.

e) Negotiation of default/dedicated bearer (QoS) parameters in MME and/or UPE? 
· In MME. 

f) Paging request from MME or UPE to NB? 
· From MME. 

g) RRC security for NAS level only for signaling transactions (e.g. TAU)? ask RAN and/or SA3?
· MME sends keys to the eNB.
h) Handover initiation (to 2G, 3G, other UPE?) via UPE to MME or to MME?  
· To the MME.
i) Delivery of user traffic related charging records to charging systems by MME or UPE? 
· By UPE (UPE will need to be informed of the charging system to deliver records).

j) LI on UPE controlled via MME or direct LI control ? 
· LI controlled via MME.
2. Proposal

The following modifications are proposed to Appendix H. Only flows for Option B are shown.
Important to note here that the flows for paging are not modified in this contribution. There is a separate contribution that has the motivation and proposal to modify the paging flows.
**** Start of changes ****

H.1
Attach including default bearer handling
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Notes: Step 1 Attach request can involve indication of old temporary ID with context request and response from old MME. Subscriber data transactions with HSS can be combined with location update messages in steps 3 and 6..
Figure H.1.2: Alternative B

H.2
TA Update without MME or UPE change

[image: image4.wmf] 

HSS

 

S10

 

UPE

 

X?

 

eNB

 

MME

 

UE

 

1

. T

AU Request

 

S1b

 

S6

 

2

. T

AU Accept

 

3

. T

AU Complete

 (if TMSI changed)

 

Only NAS level encryption and/or 

integrity protection

 bet

ween UE and 

MME

; no need to signal RRC key

s 

and no delay from such signaling

 


Figure H.2.2: Alternative B
H.3
Inter eNB Handover in LTE_ACTIVE mode (intra MME and intra UPE)
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Figure H.3.2: Alternative B

H.4
Inter 3GPP Handover between pre-SAE/LTE and SAE/LTE accesses in LTE_ACTIVE mode
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Figure H.4.1: Alternative A (Figure 8.8-2)
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Figure H.4.2: Alternative B
H.5
Paging and Service Request
*** Proposed modifications to these information flows in another contribution. ****
H.6
PCRF triggered establishment of Dedicated Bearers
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Notes: 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
H.7
Inter MME and/or inter UPE change, including support for service continuity
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Figure H.7.2: Alternative B
**** End of changes ****
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5. Handover Command (C-RNTI)
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5. Handover Command (C-RNTI)
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5. MME selects UPE
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