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1 Introduction
Co-located MME/SGSNs may not be a seldom deployment scenario. Co-located MME/SGSNs may benefit from signalling optimizations on Gr and S6a as discussed below:
2 Discussion

Authentiction vector retrieval

Normal procedure:

a) When entering the MME/SGSN area via UTRAN an UMTS AV is retrieved via MAP Gr from the HLR/HSS. At a subsequent UTRAN to E-UTRAN tracking area update the MME/SGSN retrievs an EPS AV via Diameter S6a from the HLR/HSS.

b) When entering the MME/SGSN area via E-UTRAN an EPS AV is retrieved via Diameter S6a from the HLR/HSS. At a subsequent E-UTRAN to UTRAN Routing area update the MME/SGSN retrieves an UMTS AV via MAP Gr from the HLR/HSS. 

Optimized procedure:

a) When entering the MME/SGSN area via UTRAN an UMTS AV and an EPS AV is retrieved via MAP Gr from the HLR/HSS. At a subsequent UTRAN to E-UTRAN tracking area update an EPS AV is already available at the MME/SGSN.

b) When entering the MME/SGSN area via E-UTRAN an UMTS AV and an EPS AV is retrieved via Diameter S6a from the HLR/HSS. At a subsequent E-UTRAN to UTRAN tracking area update an UMTS AV is already available at the MME/SGSN.
The optimized procedure requires extension of the MAP message SendAuthenticationInfo (which is anyhow required for S6a/Gr conversion at IWFs). It also requires that the new S6a message for AV retrieval can also transport UMTS AVs.
For the request message (MAP and Diameter) a requesting node type code point of „co-located SGSN/MME“ would be needed to indicate to the HSS/HLR that both types of AVs are requested. In addition it would be beneficial to indicate which of the requested AVs is needed for immediate use, and which one for possible later use. 
Subscriber Data Download
Normal procedure:

a) When entering the MME/SGSN area via UTRAN an Update Location dialogue including subscriber data (GPRS profile) download via MAP Gr is initiated. At a subsequent UTRAN to E-UTRAN tracking area update the MME/SGSN initiates an Update Location Dialogue including subscriber data (EPS profile) download via Diameter S6a.

b) When entering the MME/SGSN area via E-UTRAN an Update Location dialogue including subscriber data (EPS profile) download via Diameter S6a is initiated. At a subsequent E-UTRAN to UTRAN routing area update the MME/SGSN initiates an Update Location Dialogue including subscriber data (GPRS profile) download via MAP Gr.

Optimized procedure:
a) When entering the MME/SGSN area via UTRAN an Update Location dialogue including subscriber data (GPRS and EPS profile) download via MAP Gr is initiated. At a subsequent UTRAN to E-UTRAN tracking area update the MME/SGSN initiates an Update Location Dialogue which skips the EPS profile download via Diameter S6a.

b) When entering the MME/SGSN area via E-UTRAN an Update Location dialogue including subscriber data (GPRS and  EPS profile) download via Diameter S6a is initiated. At a subsequent E-UTRAN to UTRAN tracking area update the MME/SGSN initiates an Update Location Dialogue which skips GPRS profile download via MAP Gr.

The optimized procedure requires extension of the MAP message Insert Subscriber Data (which is anyhow required for S6a/Gr conversion at IWFs). It also requires that the new S6a message for Subscriber data download can also transport the subscriber’s GPRS profile.

Update Location
Normal procedure:

a) When entering the area of an SGSN which is co-located with an MME (via UTRAN) an Update Location dialogue via MAP Gr is initiated towards the HSS/HLR. At a subsequent UTRAN to E-UTRAN intra node tracking area update the combined MME/SGSN initiates an Update Location Dialogue via Diameter S6a towards the HSS/HLR. 
b) When entering the area of an MME which is co-located with an SGSN (via E-UTRAN) an Update Location dialogue via Diameter S6a is initiated. At a subsequent E-UTRAN to UTRAN intra node routing area update the combined MME/SGSN initiates an Update Location Dialogue via MAP Gr.

If the HSS/HLR is pre-Rel8 it will send Cancel Location at inter RAT intra combined node routing/tracking area update which may be confusing at the combined MME/SGSN.

Optimized procedure:
a) When entering the area of an SGSN which is co-located with an MME (via UTRAN) an Update Location dialogue via MAP Gr is initiated towards the HSS/HLR. With reception of Update Location response from the HSS/HLR the combined MME/SGSN shall detect whether the HSS/HLR is pre Rel8. If so, at a subsequent UTRAN to E-UTRAN intra node tracking area update the combined MME/SGSN does not contact the HSS/HLR again. 
b) When entering the area of an MME which is co-located with an SGSN via (E-UTRAN) an Update Location dialogue via Diameter S6a is initiated. With reception of Update Location response from the HSS/HLR the combined MME/SGSN shall detect whether the HSS/HLR is pre Rel8. If so, at a subsequent E-UTRAN to UTRAN routing area update the combined MME/SGSN does not contact the HSS/HLR again. 
The optimized procedure requires a new indication (SGSN-MME separation) in MAP Update GPRS Location result messages. Absence of this indication indicates that the HSS/HLR does not store SGSN and MME numbers separately.
Purging

It is believed that a combined MME/SGSN will only purge complete GPRS+EPS subscriber profiles and will never purge only the GPRS or only the EPS part.

Normal procedure:

When purging the subscriber the MME/SGSN sends both MAP Gr Purge MS and Diameter S6a Purge MS messages.

Optimized procedure:

Only one message (MAP or Diameter) is sent to the HSS/HLR. The HLR/HSS shall compare the received node-Number with the stored MME number and the stored SGSN number. 

If the received node-number matches the stored MME-Number, the HSS shall set the flag „MS purged in MME“.

If the received node-number matches the stored SGSN-Number, the HSS shall set the flag „MS purged in SGSN“.

The response message shall indicate whether S-TMSI or P-TMSI or both need to be frozen in the MME.
Cancel Location
A combined MME/SGSN when receiving a Cancel Location message with a cancellation type „update procedure“ needs to determine whether the message is for the MME part or for the SGSN part. A simple mechanism to do this would be to base the decision on the used interface/protocol: S6a/Diameter Cancel Location indicates MME update whereas GR/MAP Cancel Location indicates SGSN update. However, when IWFs are in place to convert S6a Diameter to Gr MAP or vice versa, the information may get lost. It is therefore proposed to add a new information element „type of update“ which indicates whether the update procedure is an MME change or an SGSN change. 

A Rel8 HSS shall send S6a CLR with type of update = „MME change“ towards an MME or MME/SGSN, or send MAP CancelLocation with type of update = „SGSN change“ towards an SGSN or MME/SGSN. 

A stand alone SGSN may ignore the „type of update“.

A IWF shall be transparent with regard to „type of update“

A stand alone MME shall ignore the „type of update“.

A combined MME/SGSN shall check the received „type of update“ as follows:

If type of update is absent (this is the interworking to pre-Rel8 HSS/HLR case) the MME/SGSN shall delete the subscriber data record, delete P-TMSI and delete S-TMSI.

If type of update is „SGSN change“ the MME/SGSN shall delete P-TMSI but keep S-TMSI and the subscriber data record (unless a S-TMSI was not allocated in which case the P-TMSI and subscriber data record shall be deleted).

If type of update is „MME change“ the MME/SGSN shall delete S-TMSI but keep P-TMSI and subscriber data record (unless a P-TMSI was not allocated in which case the S-TMSI and subscriber data record shall be deleted).
For a cancellation type of „subscription withdraw“ the following holds:

Normal procedure:

The HSS/HLR sends two Cancel Location messages to the MME/SGSN, one for the MME, one for the SGSN.

Optimized procedure:

The HSS/HLR shall recognize that the current MME number and the current SGSN number are identical, deduce that they are co-located and therefore send only one Cancel Location message.

Reset
Normal procedure:
A combined SGSN/MME will receive two Reset messages when the HSS/HLR restarts: One via MAP on the Gr for the SGSN part, one via Diameter on S6a for the MME part.

Optimized procedure:

The HSS/HLR sends only one Reset message to a combined SGSN/MME. 

Subscriber Data Management
Normal procedure:

Modification of subscriber data (that is relevant for both MME and SGSN, e.g. regional subscription data) in the HSS/HLR results in sending Diameter S6a ISD/DSD and MAP Gr ISD/DSD messages to the MME/SGSN. This may be confusing for the MME/SGSN since the second message tries to modify data that are already modified by the first message.

Optimized procedure:

The HSS/HLR shall recognize that the current MME number and the current SGSN number are identical, deduce that they are co-located and therefore send only one ISD/DSD message.

3 Proposal

It is proposed to agree on the assumption that MME and SGSN may be combined/co-located. When defining protocol details, possible signalling optimizations shall be considered.
