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Introduction  
Within GPRS the MAP UpdateGPRSLocation request message contains an SGSN-Number and the MAP UpdateGPRSLocation response message contains an HLR-Number. These numbers are E.164 addresses and are used in subsequent dialogues between SGSN and HLR for SS7 routing. 
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Figure 1

Within the EPC message routing is not SS7 based but IP based. Therefore E.164 adresses for MME (MME-Number) and HSS (HSS-Number) seem not to be needed at first glance.
Discussion

The next figure shows the situation when it comes to S6a interworking with Gr:
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Figure 2

As shown in message 8a and 8b the network node number used for SS7 routing was received in a previous dialogue. As a consequence the IWF either has to remember this information from the previous dialogue or the information is transferred in messages 6 and 7a via MME for one direction and in messages 3 and 7b via HSS for the other direction. In order to keep IWF implementatios simple it is proposed not to mandate the IWF to store information beyond the dialogue’s lifetime.
Furthermore within one PLMN the relationship between S6a endpoints (MMEs and HSSs) and IWFs may be m:n i.e. one IWF may serve more than one S6a endpoints, and more than one IWF may serve the same S6a endpoint. As a consequence subsequent dialogues may be handled by different IWFs as shown in the following example figure:
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Figure 3

In this example the update location dialogue initiated by MME2 towards HSS1 may transit IWF 1 and IWF3. A subsequent dialogue initiated by HSS1 (towards MME2) however may transit IWF3 and IWF2. This means that the node number (SS7 address) provided during the first dialogue by IWF1 (IWF1 node number for MME2) may be used by IWF3 to route the subsequent dialogue’s first message to IWF1 or IWF2 depending on SS7  network configuration, load etc. Therefore the node number provided by IWF1 uniquely identifies MME 2, not IWF1. 
Since IWF1 serves MME1 and MME2 it needs to provide a different node number when the dialogue was initiated by MME1 (IWF1 node number for MME1). As a consequence the IWF either has to map the node number to be used from the used S6a endpoint or the S6a message carries the SS7 node number. In order to keep IWF implementations simple it is proposed to carry the SS7 node number in the S6a message. See following figure:
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Figure 4

Note: Message 8a may be routed to any IWF serving the HSS identified by the HLR-Number; message 8b may be routed to any IWF serving the MME identified by MME-Number.
Proposal
In summary it is proposed to define the MME-Number in analogy to SGSN-Number. Instead of defining an HSS-Number the HLR-Number is reused.

MME-Number and HLR-Number are transferred in S6a messages as shown in figure 4. MME-Number and HLR-Number are used for SS7 routing between IWFs or between IWF and HSS (without Diameter support). In MAP messages the existing parameter SGSN-Number is reused to carry the MME-Number.
_1264425186.vsd
IWF(MME)


IWF(HSS)


2. UpdateGPRSLocation request
Routed with IMSI
Contains IWF(MME)-Number


5. UpdateGPRSLocation response
Routed with SCCP calling party address from 2.
Contains IWF(HSS)-Number


...


...


8a. Subsequent message
Routed with IWF(HSS)-Number received in 5.


8b. Subsequent message
Routed with IWF(MME)-Number received in 2.


or


This is one dialogue.
Only 1st and last message shown


HSS


MME


1.ULR


3.ULR


4.ULA


6.ULA


...


...


7a..XXR


9a.XXR


7b.XXR


9b.XXR



_1264427235.vsd
PLMN 1


PLMN 2


MME 1


MME 2


MME 3


IWF 1


IWF 2


IWF 3


IWF 4


HSS 1


HSS 2


HSS 3



_1264431064.vsd
IWF(MME) x


IWF(HSS) y


2. UpdateGPRSLocation request
Routed with IMSI
Contains MME-Number


5. UpdateGPRSLocation response
Routed with SCCP calling party address from 2.
Contains HLR-Number


...


...


8a. Subsequent message
Routed with HLR-Number received in 7a.


8b. Subsequent message
Routed with MME-Number received in 7b.


or


This is one dialogue.
Only 1st and last message shown


HSS


MME


1.ULR
Contains MME-Number


3.ULR
Contains MME-Number


4.ULA
Contains HLR-Number


6.ULA
Contains HLR-Number


...


...


7a.XXR
Contains HLR-Number


9a.XXR


7b.XXR
Contains MME-Number


9b.XXR


IWF(HSS) u


IWF(HSS) w


IWF(MME) z


IWF(MME) v



_1264421237.vsd
SGSN


HLR


1. UpdateGPRSLocation request
Routed with IMSI
Contains SGSN-Number


2. UpdateGPRSLocation response
Routed with SCCP calling party address from 1.
Contains HLR-Number


...


...


3a. Subsequent message
Routed with HLR-Number received in 2.


3b. Subsequent message
Routed with SGSN-Number received in 1.


or


This is one dialogue.
Only 1st and last message shown


This is one dialogue.
Only 1st message shown


This is one dialogue.
Only 1st message shown



