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Abstract of the contribution:

The paper proposes very high level information flows for a number of mobility management situations to support finding conclusions for the ISR functionality. 
Introduction

So far following ISR principles are agreed:
· UE registers to the MME and SGSN separately 

· MME and SGSN register to the HSS and the HSS maintain two PS registrations


· UE needs to be informed by the CN nodes (SGSN and MME) if the ISR functionality is activated or deactivated for that UE


· There is no “signaling free reselection” of an LTE cell by a UE in URA_PCH state (e.g. URA_PCH is treated as active mode by the UE/EPC when moving to eUTRAN)

· When ISR is activated for 2G and/or 3G, Idle Mode UP Termination is in S-GW for that RAT

· The Serving GW needs to be informed if the ISR functionality is activated or deactivated for a UE


· Two periodic update timers, running separately in the UE for updating SGSN and MME separately.- Functionality is needed in SGSN and MME to avoid the deletion of the PDP context/EPS Bearers because of missing periodic updates.
An additional principle was discussed to avoid problems for the subscriber identity confidentiality. It is proposed to adopt it as another agreed ISR principle.
· S-TMSI and P-TMSI are not signalled together via radio
In the following some very high level ISR information flows are shown. It is proposed to discuss these flows. And if agreed, the flows should be added as an informative annex to TS 23.401 until the functionality is covered by the detailed procedures.

Proposal:
Annex X (Informative): High Level ISR Flows
The high level ISR flows show only the handling of the TMSIs for simplification. Related RAs/TAs are always signalled with the TMSIs when defined by the detailed procedures. Also other IEs are not shown when not necessary for the high level description.
This Annex will be removed once the ISR functionality is captured by the detailed procedures.
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Attach    

Context   Synchronisation  

ISR activation  

SGSN 2   SGSN 1   MME 1   MME 2   UE  

 1. Attach Request (S - TMSI if available, otherwise P - TMSI)  

 2 . Attach  Accept  (S - TMSI )  

 3 .  RAU  Request  (S - TMSI )  

 4. Context  Request (S - TMSI)  

 5. Context Response  ( ISR capability )  

 6. Context Ack  (ISR active )  

 7. RAU Accept (P - TMSI , ISR active)  

s tor es SGSN adr   s tores  MME  adr  

Intra  SGSN or Periodic RAU    

 8 .  RAU  Request  (P - TMSI )  

 9. RAU Accept (ISR active)  

Intra MME or Periodic TAU    

 10 .  TAU  Request  (S - TMSI )  

 11. TAU Accept (ISR active)  

 12 .  Bearer activation/modification/deactivation  

UE sets  S - TMSI to „not updated“  

 13 .  TAU  Request  (S - TMSI, update type ISR )  

 17. TAU Accept (ISR active)  

 14. Context  Request (S - TMSI , IMSI or an index )  

 15. Context Response  ( ISR capability )  

 16. Context Ack  (ISR active )  

s tores SGSN adr   s tores  MME  adr  

UE invalidates P - TMSI as no ISR indicated  
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MME change with ISR active  

ISR deactivation   Due to non   ISR SGSN   Or due to SGW change  

SGSN 2   SGSN 1   MME 1   MME 2   UE  

 1 .  RAU  Request  (P - TMSI )  

 2. Context Request (P - TM SI)  

 3. Context Response  ( ISR capability, MME adr )  

 4. Context Ack ( )  

 5. RAU Accept (new P - TMSI )  

FFS: MME contexts deleted  by Cancel Location  

 10 .  TAU  Request  (S - TMSI , ISR Update Type )  

 11. Context  Request (S - TMSI)  

 12. Context Response  ( ISR capability , ISR SGSN adr)  

 13. Context Ack ( )  

stores SGSN adr  

stores MME adr  

ISR reg istered with MME 2 and SGSN1  

UE invalidates S - TMSI as no ISR indicated  

ISR registered with MME 2 and SGSN1  

  14. Context Request ()  

  15. Context Response (ISR capability)  

  16. Context Ack (ISR active)  

 1 7. RAU Accept  (new S - TMSI ,   ISR active )  

New MME asks o ld MME  and old SG SN  when the  update type indicates a need  for context synchronization ,  also  MME - SGSN signaling  to store each other’s  addresses in MME & SGSN  
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 9. RAU Accept (ISR active)







Context



Synchronisation







UE invalidates P-TMSI as no ISR indicated







 16. Context Ack (ISR active)







stores SGSN adr







stores MME adr







 15. Context Response (ISR capability)











 8. RAU Request (P-TMSI)











stores MME adr







ISR activation







 14. Context Request (S-TMSI, IMSI or an index)











 17. TAU Accept (ISR active)











 13. TAU Request (S-TMSI, update type ISR)











Attach  











stores SGSN adr







 7. RAU Accept (P-TMSI, ISR active)







UE sets S-TMSI to „not updated“











 12. Bearer activation/modification/deactivation











 6. Context Ack (ISR active)











 5. Context Response (ISR capability)











 4. Context Request (S-TMSI)











MME 2







MME 1







Intra SGSN or Periodic RAU  











 3. RAU Request (S-TMSI)











SGSN 1











 11. TAU Accept (ISR active)







 10. TAU Request (S-TMSI)







Intra MME or Periodic TAU  











 2. Attach Accept (S-TMSI)











SGSN 2











UE











 1. Attach Request (S-TMSI if available, otherwise P-TMSI)
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MME change with ISR active











 13. Context Ack ()







stores SGSN adr







stores MME adr







 12. Context Response (ISR capability, ISR SGSN adr)



















 17. RAU Accept (new S-TMSI, ISR active)







ISR deactivation



Due to non ISR SGSN



Or due to SGW change







 11. Context Request (S-TMSI)



















 10. TAU Request (S-TMSI, ISR Update Type)



















FFS: MME contexts deleted by Cancel Location







 5. RAU Accept (new P-TMSI)







New MME asks old MME and old SGSN when the update type indicates a need for context synchronization, also MME-SGSN signaling to store each other’s addresses in MME & SGSN



















 4. Context Ack ()











 3. Context Response (ISR capability, MME adr)











 2. Context Request (P-TMSI)











MME 2







MME 1







 16. Context Ack (ISR active)











 1. RAU Request (P-TMSI)











SGSN 1











 15. Context Response (ISR capability)







 14. Context Request ()







ISR registered with MME 2 and SGSN1











UE invalidates S-TMSI as no ISR indicated











SGSN 2











UE











ISR registered with MME 2 and SGSN1












