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1. Introduction

It has been discussed in recent meeting whether MME and UPE should be separated by defining an open interface between them, or co-located into a single entity. During these discussions, the need for signalling charts showing how certain procedures are be handled in the proposed alternatives has become obvious, for the purposes of comparing the nature of signalling taking place and the roles of the entities involved.

However, it is at the same time clear that any decision on the issue also should take into account other factors that are not directly visible in the signalling charts, and therefore the charts can only serve as illustrations of the principal differences between the proposed alternatives in and easily readable format, and not as detailed solutions to any SAE key issues. For this reason, the signalling charts presented in this contribution shall not be incorporated into the relevant key issue solutions except if an explicit decision is made separately by SA2.

Since the signalling charts are only serving an illustrative purpose, it should not be necessary to spend extensive amounts of meeting time in order for SA2 to develop a consensus on every detail in them, but instead the descriptions can be understood to highlight the differences on a high level.
2. Proposal

It is proposed that 3GPP SA2 documents signaling charts corresponding to the different options of combined or separated MME and UPE in a new annex of TR 23.882 for purely illustrative purposes as background material for discussions on the separation or co-location of MME and UPE, as follows.

**** 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 separated with an open interface, or co-located into a single entity.
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 signalling mostly via the MME, and session and context management in MME.
C. Separate MME and UPE with control signalling 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. TA Update with MME change
Note: UPE change in idle or active mode is FFS.
4. 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.
5. 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.
6. Paging and Service Request
7. Establishment of Dedicated Bearers
Note: Only the main preferred signalling chart is shown for each alternative, although further procedures may also be supported.
8. Inter MME and/or inter UPE change supporting service continuity
Note: This procedure addresses an architecture requirement.
H.1
Attach including default bearer handling
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Figure H.1.1: Alternative A
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Figure H.1.2: Alternative B
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Figure H.1.3: Alternative C
H.2
TA Update without MME or UPE change
TBD

Figure H.2.1: Alternative A
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Figure H.2.2: Alternative B
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Figure H.2.3: Alternative C
H.3
TA Update with MME change
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Figure H.3.3: Alternative C
H.4
Inter eNB Handover in LTE_ACTIVE mode (intra MME and intra UPE)
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Figure H.4.2: Alternative B
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Figure H.4.3: Alternative C
H.5
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Figure H.5.3: Alternative C
H.6
Paging and Service Request
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Figure H.6.1: Alternative A
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Figure H.6.2: Alternative B
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Figure H.6.3: Alternative C
H.7
PCRF triggered establishment of Dedicated Bearers
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Figure H.7.1: Alternative A
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Figure H.7.2: Alternative B
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Figure H.7.3: Alternative C
H.8
Inter MME and/or inter UPE change supporting service continuity
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Annex I:
Change history

**** End of changes ****































































































































































































































































































































3GPP

SA WG2 TD


_1213032864.doc


 MME Selection























14. Update IP context req (LTE andhor tunnel endpoint info











































 17. Direct Transfer



(L3 registr. Resp.











 6. Authentication



























































































 3. Identity & Context Request 



(UE old temporary ID, old TA, old signature)







 7. Update  Location















































Default UE ctxt created







eNB











OLD MME



































































































 9 Cancel Location Ack







UE































2. Cell Association 



establishment (C-RNTI)







13 Create Proxy IP context resp 



(LTE anch. Tunnel endpoint info)







Store UE RAN & LTE anchor tunnel EP info







 16. UE RAN Context resp







 10 Update  Location  ACK (context)







1. Cell Association Request (L3 Registration message [old temporary id, old TA,old signature])







MME











































 4. Identity&Context Response (permanent id)



















 5.  Identity Request/Repsonse











































15. Update IP context resp







 8 Cancel Location







UPE



























HSS







Default UE ctxt created







Allocate C-RNTI







IASA












_1213032914.doc


5. Handover Command (C-RNTI)























9. User Plane Route Update Response











































7. Handover Confirm







10. Handover Complete 















































































S1b















8. Relocation Ack







X?







































6. Data Forwarding











1. IP bearer service







eNB 1











MME



































2. Handover Initiation







































































8. User Plane Route Update Request







UE



















































13. TAU in case RA changed







8. Relocation Indication



































































































4. LTE Bearer Establishment











X2







eNB 2



























UPE







3. Handover Required (UE RAN context including RRC keys)







12. IP bearer service







9. User Plane Notification












_1213079854.doc


5. Handover Command (C-RNTI)























9. User Plane Route Update Response











































7. Handover Confirm







10. Handover Complete 















































































S1b



















X?







































6. Data Forwarding











1. IP bearer service







eNB 1











MME



































2. Handover Initiation







































































8. User Plane Route Update Request







UE



















































13. TAU in case RA changed







8. Relocation Indication



































































































4. LTE Bearer Establishment











X2







eNB 2



























UPE







3. Handover Required (UE RAN context including RRC keys)







12. IP bearer service







9. Relocation Ack












_1213083132.doc


2. Authentication































































14. Attach Complete







 5. Insert Subscriber Data Ack















































































S10















 3. Update Location







X?







































7. Create Bearer Request (APN)











10. Route Update response/Bearer Response







eNB











HSS



































S5/S8



































































9. PCRF Interaction







UE































10. Bearer Response(IP configuration) 







11. Radio Bearer Request (QoS, RRC keys)







13. Attach Accept (IP configuration)







12. RRC (radio resource info, QoS info)







S1b







1. Attach Request (APN)







MME











































 4. Insert Subscriber Data



















 6. Update Location Ack















































S1a







UPE



























IASA







8. Route Update/Bearer Request







FFS whether radio bearer setup during attach or when needed for data transfer







S6












_1213083009.doc

[image: image1]





















eNB











































5. SAE Access Bearer Req







7. SAE Access Bearer Resp (eNB tunnel EP)















































































Rx















1. SDP session parameters 











































AF











10. Push PCC rules



















IASA



































2. Request Resources(Policy, QoS info)







































































4. SAE bearer setup ACK











UE



































MME







Policy and charging rules enforcement 







9. Request resource Ack























































3. SAE bearer setup



























































8. Bearer setup conf











UPE



























PCRF







6. SAE Radio Bearer 



Setup







11. SDP answer 







Gx












_1213033842.doc

[image: image1]

11. SAE Bearer Setup 































































1. Downlink Data







15. Data 















































































S1b















S1a







Xu







































4. Cell Association Request











2. Paging  Request







9. UE RAN Context 











MME



































12. SAE Radio Bearer Setup







































































UE



































13. SAE Radio Bearer Setup Ack







8. User Plane Update Response







5. UE RAN Context Request











3. Paging







10. Cell Association Complete











































14. SAE Bearer Ack



















6. Cell Association Establish















































S5







eNB 



























UPE







7. User Plane Update Request







15. Data 







S10












_1213032954.doc

[image: image1]





















eNB











































7. SAE Access Bearer Req (LTE Anchor tunnel EP)







9. SAE Access Bearer Resp (eNB tunnel EP)















































































Rx















1. SDP session parameters 











































AF











12. Authorisation ACK















IASA



































2. Push Authorisation







































































6. SAE bearer setup ACK











UE



































MME







3. Policy enforcement 







11. SAE Bearer Setup ACK











5. SAE bearer setup















































4. SAE bearer setup



























































10. Bearer setup conf











UPE



























PCRF







8. SAE Radio Bearer 



Setup







13. SDP answer 







Gx












_1213032880.doc






























































3. TAU Complete (if TMSI changed)



















































































S10



















X?



















































eNB











UPE







































































































UE



















































1. TAU Request































































Only NAS level encryption and/or integrity protection between UE and MME; no need to signal RRC keys and no delay from such signaling











































2. TAU Accept







S1b







MME



























HSS















S6












_1212960705.doc


2. Authentication































































6. TAU Complete (if TMSI changed)



















































































S10



















X?







































When is UPE updated ?



when key changes



when RA changes (for CDRs)



with every RAU (= keep alive between MME and UPE)











4. Update UPE Response







eNB











UPE







































































































UE



















































1. TAU Request































































Only NAS level encryption and/or integrity protection between UE and MME; no need to signal RRC keys and no delay from such signaling











































5. TAU Accept







S1b







MME



























HSS







3. Update UPE Request











S6












_1212960773.doc

[image: image1]

C. RRC Establishment























A. Service Request











































1. Downlink Data







8. Data Forwarding















































































S1b















S1a







Xu















































2. Paging  Request















MME



































6. RRC Establishment



































































5. Radio Bearer Request ([list of] QoS, RRC keys)







UE











































4. Paging Response







B. Radio Bearer Request ([list of] QoS, RRC keys)







3. Paging















































7. Radio Bearer Confirm



























































D. Radio Bearer Confirm







S5







eNB 



























UPE











E. Uplink Data 







S10












_1212961173.doc

[image: image1]

11. Release Resource







3. HO Decision 







2. Measurement







2. Measurement control







1. Provision of area restrictions







12. Area Update & Update of area restriction information







10. HO Complete







9. HO Complete







4. HO Request 







5. Resource Setup















Target  LTE-RAN functions







MME/UPE







Source  LTE-RAN functions







UE











6. HO Response











7. HO Command







8. Synchronisation















A.) means to avoid data loss are provided












_1212960812.doc


MME































































SM ctxt







SM ctxt















































































Rx















3. Admission Control, QoS Control







X?







































AF











11. Report Resources (QoS Info)







eNB











IASA



































2. Request Resources (Policy/QoS Info)















































































UE



































1. Service negotiation 







MM ctxt







10. Report Resources 



(QoS Info)











5. Admission Control, QoS Control







S5/S8











































4. Request Resources (Policy/QoS Info)



















8. RRC (linking info, radio resource info, QoS info)











































9. Assignment Ack







S1u







UPE



























PCRF







7. Admission Control for  radio resources, UE/network capabilities, Configure Scheduler etc.







6. Radio Resource Assignment (QoS Info)







Gx












_1212960745.doc


5. Handover Command























9. User Plane Route Update Response











































7. Radio Bearer Establishment







10. Handover Complete 















































































S1b



















X?







































6. Data Forwarding











1. IP bearer service







eNB 1











MME



































2. Handover Initiation







































































8. User Plane Route Update Request







UE



















































13. TAU in case RA changed







11. Handover Complete Acknowledge



































































































4. LTE Bearer Establishment











X2







eNB 2



























UPE







3. Handover Required (contexts including RRC keys)







12. IP bearer service
















_1195380866.doc

[image: image1]

2. Request Resources (Policy/QoS Info)











MME/UPE







LTE-RAN functions







UE











6. Communicate granted Radio Resource to UE (linking info, radio resource info, QoS info)







7. Assignment Ack



















4. Radio Resource Assignment (QoS Info)







1. Service negotiation on existing signalling relation + default IP bearer service established







3. Subscription Check, Admission Control, QoS Control, ...















8. Report Resources (QoS Info)







5. Admission Control for  radio resources, UE/network capabilities, Configure Scheduler etc.












_1211715113.doc


2. Authentication























13. Radio Bearer Confirm











































16. Attach Complete







 5. Insert Subscriber Data Ack















































































S10















 3. Update Location







X?







































7. Attach Request (APN, UPE + RRC keys)











10. Bearer Response
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9. PCRF Interaction
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11. Radio Bearer Request (QoS, RRC keys)







15. Attach Accept (IP configuration)







12. RRC (radio resource info, QoS info)
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1. Attach Request (APN)
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 6. Update Location Ack











































14. Attach Accept (IP configuration)
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8. Bearer Request







FFS whether radio bearer setup during attach or when needed for data transfer







S6












_1194414397.doc

[image: image1]

3. Check UE state, current tracking area











MME/UPE







4. Page UE







UE







8. Radio Resource Setup Ack







containing



“NAS equivalent information” for



- Activate PDP Context Accept



“AS equivalent information” for



- Security Mode Complete 



- RAB Assignment Response / RB Setup Complete















radio functions







5. Radio Resource Connection Request 







containing



“NAS equivalent info” for 



- Service Request (Data/Signalling)























6a. Correlate UE request and paging procedure



6b. Start of DL Data transmission on default resources 







2. Incoming data packet







7. Radio Resource Setup







containing



“NAS equivalent information” for



- Service Accept



- Activate PDP Context



“AS equivalent info” for



- Radio Resource Connection Ack



- Security Mode Command



- RAB Assignment Request / RB Setup







1. UE in LTE_IDLE, preserved Service Contexts in UE and MME/UPE (at least for the default IP connectivity service)















setup of resources for the default IP Access service and for services with different QoS than the default IP Access service 







[Note: for radio function related details see Key Issue „Resource Establishment and QoS Signalling“]












