3GPP TSG-RAN-WG3 Meeting #55 
Tdoc (R3-070253
St. Louis, USA, 12th – 16th Feb, 2007

Agenda Item:
13.7.11

Source: 
Motorola

Title: 
Relationship between MME and UPE pool areas 

Document for:
Discussion and Approval
1. Introduction

In the LS to RAN3 [1], SA2 has provided the following definitions for pool areas:

“MME Pool Area: An MME Pool Area is defined as an area within which a UE may be served without need to change the serving MME. An MME Pool Area is served by one or more MMEs ("pool of MMEs") in parallel. MME Pool Areas are a collection of complete Tracking Areas. MME Pool Areas may overlap each other.

UPE Pool Area: A UPE Pool Area is defined as an area within which a UE may be served without need to change the serving UPE. A UPE Pool Area is served by one or more UPEs ("pool of UPEs") in parallel. UPE Pool Areas are a collection of complete Tracking Areas. UPE Pool Areas may overlap each other.”
SA2 has also requested RAN3 to study the relation between MME and UPE pools and in this contribution, we share our thoughts on this relationship and propose a 1:1 relation between MME and UPE pool areas.
2. Relationship between MME and UPE pool areas
Currently there is no agreement in SA2 on the relation between MME and UPE pool areas. Figure 1 shows an example MME and UPE pool area configuration where the configuration of MME pool area is completely independent of the configuration of UPE pool area.  
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Figure 1. MME and UPE pool areas with independent configuration

The following is true about the configuration shown in the figure:

· eNBs in UPE pool area 1 have complete mesh connectivity with all the UPEs in UPE set 1 (S1-u flex)
· eNBs in UPE pool area 2 have complete mesh connectivity with all the UPEs in UPE set 2 (S1-u flex)
· eNBs in MME pool area 1 has complete mesh connectivity with all the MMEs in MME set 1 (S1-c flex)
· eNBs in MME pool area 2 has complete mesh connectivity with all the MMEs in MME set 2 (S1-c flex)
Because of this configuration, an eNB making a handover from eNB 3 to eNB 4 will require a change in serving UPE because eNB 4 does not have an S1-u interface with any of the UPEs in UPE set 1. Suppose a new serving UPE is chosen from UPE set 2 as a result of this handover. This new serving UPE (chosen from UPE set 2) is expected to have an interface with the current serving MME (which is present in MME set 1). Because any MME in MME set 1 can be the serving MME and any UPE can be chosen as the new serving UPE from UPE set 2, all UPEs in UPE set 2 are expected to have interfaces with all MMEs in MME set 1 thereby leading to unnecessary complexity. In addition, the UPEs in UPE set 2 are anyway expected to have interfaces with MMEs in MME set 2 (e.g., to cater to UEs under eNBs 5, 6, 7).
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Figure 2. MME and UPE pool areas with 1:1 relationship

This complexity can be reduced by having a 1:1 relationship between MME and UPE pool areas. Figure 2 shows this scenario where a handover from eNB 4 to eNB 5 will require a change in both the serving MME and serving UPE. In this case, eNB5 (target eNB) may select a new serving MME and UPE and initiate MME and UPE relocation at the same time. The new MME can fetch UE context from the old MME and similarly, the new UPE can fetch relevant UE context from old UPE. The eNB can then inform the new MME of the chosen UPE or vice versa. This eliminates the need to have interfaces between UPEs and MMEs belonging to different pool areas. 
Note that enforcing a 1:1 relationship does not impact the benefits of MME and UPE separation as it still allows for independent scaling of MME and UPE. Also, the benefits of having completely independent relationship between MME and UPE pool areas are not clear and in fact may only increase complexity. This fact is observed in [2] also. 
3. Conclusions
Based on the above arguments, we propose that RAN3 agree to a 1:1 relationship between MME and UPE pool areas. 
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