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Abstract of the contribution:

Proposal to reduce signalling in Idle mode with two attachments (one on SGSN, one on MME) and to minimize legacy SGSN’s changes with no concept of MME Master.
Introduction

3 proposals remain for the discussion on Idle mode signalling reduction:

d)
Equivalent RAs and SGSN proxy

f)
Packet Data Bearer Proxy

g)
Inter RAT Resource Allocation

Discussions show that mainly proposal d) and proposals g) are favoured.
The proposal d) implies many changes in legacy SGSNs. It also introduces a new concept of Equivalent RA that will imply RA/TA coordination between MME and SGSN. It supports MME/UPE separation.
The proposal g) re-uses normal attachment procedure to provide separately a RA and a TA. Nevertheless, it requires MME to keep up-to-date MM/SM information (MME as a Master) and does not support MME/UPE separation.

The solution proposed below is based on the following:

· Reduction of idle mode signalling when the UE moves in Idle mode between MME and SGSN: no UE-Network signalling as soon as the UE is already attached to the two access types and as a consequence, no HLR interaction.

· avoid changes in legacy SGSN as much as possible,
· avoid RA/TA coordination between SGSN and MME (2 separate Attach procedures, no Attach procedure to one access type via the other access type)

· to support MME and UPE separation 
· and not requiring MME to be a master, thus avoiding changes to legacy SGSN procedures.

Proposal
When the UE performs Attach or RA Update with the MME/UPE, it receives an S-TMSI and an TA of the Evolved RAN. When the UE performs Attach or RA Update with the SGSN it receives a TMSI and a RA of the 2G/3G RAN. The UE memorizes these two pairs of identifiers.
After registration once with SGSN and once with MME/UPE, the UE may change between 2G/3G access and Evolved RAN without any RA Update signalling as long as it does not change the TA or RA and does not need to send/receive UL/DL data.
When the UE moves between SGSN and MME in the allocated RA and TA, there is no UE signalling with the Network, thus no signalling with the HLR.
If the UE arrives under a new SGSN (respectively MME), the new SGSN gets MM and SM information from MME (respectively SGSN), like for an inter-SGSN RAU procedure. In order to allow the new SGSN (respectively MME) to identify the old node the UE was previously attached to, the UE provides a pair of access type identifiers: 2G/3G identifiers (old TMSI and old S-TMSI), and SAE ones (old RAi and old TAi), with an indication of the latest one. The new SGSN (respectively MME) retrieves MM/SM context information from the latest node the UE was attached to.

The new SGSN (respectively MME) registers to the HLR.

Registration with the HSS allows subscription changes to be sent to the current active node (SGSN or MME).

To save process time, it is FFS whether Cancel Location sent by the HLR should not remove MM/SM information so that MME keeps UE context information when UE is under SGSN coverage for further usage.
When downlink data arrive at MME/UPE, the MME/UPE starts paging in the TA of the Evolved RAN and the MME/UPE requests the SGSN to page the UE. The SGSN paging is triggered by a MME/UPE message. (It is FFS whether further enhancement is needed to allow the UPE to provide the SGSN with up-to-date PDP context and security information at that stage). When the UE responds to the MME/UPE, data are sent by the MME/UPE to the UE. When the UE responds to the SGSN, the SGSN’s response establishes the data path(s) between MME/UPE and SGSN and data are sent by the MME/UPE via the SGSN to the UE.

For uplink data transfer, when the UE camps on Evolved RAN, the Service Request triggers the MME to derive up-to-date PDP context and security information from the old SGSN by means of the SGSN Context Request procedure. For uplink data transfer, when the UE camps on 2G/3G the RAU Request triggers the SGSN to derive up-to-date PDP context and security information from the old MME/UPE by means of the SGSN Context Request procedure. The UE can then initiate another NAS signalling as needed such as the Service Request re-activate PDP Sessions. This establishes in addition a data path to the MME/UPE and forwards data received from the UE to the MME/UPE.

The MM and PDP Contexts including security parameters are always kept up-to-date on latest access (SGSN or MME/UPE) and transferred on demand to the current access as described above. This keeps security consistent data for all situations, e.g. also handover between 2G/3G and LTE.

To save some Authentication vectors and ensure the UE uses same authentication vectors for MME and SGSN as both handles same PS bearers, authentication vector can be exchanged between MME and SGSN (vectors used in the old MME can be known in the new SGSN and vice-versa).

Attach to SAE and RAT change to 2G/3G
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Attach to UMTS and RAT change to LTE
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Uplink Data Transfer
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PMM-IDLE and URA-PCH state handling
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Downlink Data Transfer
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This proposal implies RNC-MME/UPE signalling each time the UE moves under URA-PCH state. This could be avoided if the UPE duplicates and sends duplicated data to the SGSN when UE is in PMM-CONNECTED state. The RNC receiving DL data while the UE is in URA-PCH should then signal the UE state to MME/UPE (via SGSN) so that UPE stops sending data and starts parallel paging with MME.

Conclusion

Nortel suggests SA2 to agree on describing this proposal in the TR 23.882 Annex D.
_1212230301.doc


11. RA Update Accept (S-TMSI, S-RA, TMSI, RA)







15. RA Update Accept (S-TMSI, S-RA, TMSI, RA)







 1. Attach Request (IMSI)







 9. SGSN Context Acknowledge 







 6. RA Update (TMSI, RA)







 2. Registration Confirm







 2. Register SGSN







 14. SGSN Context Request (S-TMSI, S-RA)







UE







13. RA Update Request (S-TMSI, S-RA, TMSI, RA)







 3. Authentication







 2. Register SGSN







 14. SGSN Context Response (IMSI, keys in MM context)











 10. Registration Confirm







 2. Registration Confirm







RAT change with change of RA











 12. RA Update Complete







 4. Attach Accept (TMSI, RA)







HSS







MME/UPE







SGSN







 8. Authentication







 5. Activate PDP Context







 7. SGSN Context Response (IMSI, keys in MM context)







RAT change 











 10. Register MME











 7. SGSN Context Request (TMSI, RA)












_1212230602.doc














 8. Uplink User Data











 3. SGSN Context Response (contexts and keys)







 2. SGSN Context Request (IMSI)











UE











 Uplink data on 3G







 Uplink data on LTE











MME/UPE











 3. SGSN Context Response (contexts and keys)







4. Security Mode Command (keys)







 3. RAB Establishment







 2. Service Accept







 4. Uplink User Data







eNodeB







SGSN







RNC







 7. RAB Establishment







 1. RA Update Request







 6. RA Update Accept







 1. Service Request







 2. SGSN Context Request (IMSI)







 6bis. Service Request







 5. Update PDP












_1207748649.doc


 2a. UE Idle











 1b. URA PCH entered











 1a. Iu Release



















UE











 UE moves to PMM-IDLE in SGSN















MME/UPE























2G/3G connected







2G/3G connected







eNodeB







SGSN







RNC



















2G/3G dis-connected







2G/3G dis-connected







 2b. UE Idle







 UE moves to URA-PCH in RNC












_1207749681.doc


UE on LTE











 1. Paging Request(SM info)







 1. User Data







 2. Paging







If UE 2G/3G and LTE dis-connected







 1. User Data







LTE connected







UE







UE states moves to 2G/3G connected







If UE is LTE connected







UE in PMM-IDLE on 3G











RNC







 6a. User Data







 6b. Paging Cancel







 3a. Paging Response







 3b. Paging Response







 5a. RAB Setup







eNodeB







MME/UPE







SGSN







 4b. RAB Setup







 5b. User Data







 2. Paging







 2. Paging Request 











 4a. Paging Response







 2. Paging Request







If UE is 2G/3G connected







UE states moves to 2G/3G connected























UE in URA-PCH on 3G







 6a. User Data











 3a. Paging Response







 4a. paging Response












_1207729380.doc


 12. RA Update Accept (S-TMSI, S-RA, TMSI, RA)











 1. Attach Request (IMSI, APN)







 2. Register SGSN







 7. RA Update (S-TMSI, S-RA)







 2. Registration Confirm







 2. Register MME











UE











 3. Authentication Request (RAND)







 10. SGSN Context Acknowledge PDP Request



















 11. Update PDP Response







 11. Update PDP Request







 13. RA Update Complete







 6. Attach Accept (S-TMSI, S-RA, IP config)







HSS







MME/UPE







SGSN







 9. Authentication







 4. Authentication Response (SRES)







 8. SGSN Context Response (IMSI, S-TMSI, S-RA, keys in MM ctxt)







RAT change















 2. Registration Confirm







 8. SGSN Context Request (S-TMSI, S-RA)












