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1
Introduction
Pool area and S1-flex concept on S1 interface are recognized as one of basic schemes to improve system reliability. However the validity of introducing pool area depends on various factors and it is difficult to assume it as mandatory operation for all operators.
In this document, the pros and cons about introducing pool area are clarified and we propose that utilization of pool area and S1-flex should be made as an option the same as that of UMTS. If they are introduced there will be a case that service area is divided into many small pool areas. Even in that case UE mobility without aGW change should be supported.
2 Discussion

2.1
RNL and TNL connection in pool area
It is assumed that there is C-plane RNL relation like RANAP between all aGWs and all eNBs in the same pool area. For example, inter-node related C-plane signalling like overload control and reset are necessary in order to support S1-flex functionality efficiently. Also a reliable TNL connection by SCTP (and IPsec if needed) between aGW and eNB in the concerning pool area, is assumed to be exist to convey RNL protocol messages.
From a point of inter-node RNL and TNL connection on S1 interface, scaling issue should not be ignored. When we try to make larger pool area, some concerns are expected in terms of setting configuration and maintenance of inter-node RNL and TNL connections. Even in connection less oriented IP network, connectivity issue will still exist in terms of RNL and TNL because each signalling node needs to be aware of its peer signalling node.
One example is shown in fig.1 where there are 4 aGWs and 12 eNBs. Comparing case C to case A, aGW and eNB have to accommodate 4 times connectivity and also there are 4 times connections to be configured and monitored in total. In general, the larger the pool area size is, the bigger the load sharing gain can be expected. On the other hand, the scaling impact, e.g. connectivity issues, should be considered carefully. 
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Fig.1 Comparison of number of RNL&TNL
2.2 Pros and cons of pool area
There are various impacts about introducing pool area besides the number of connections. The pros and cons to be considered are summerized as follows.
· Pros
· Avoidance of single point failure
· Load sharing among MME&UPE
· Cons
· Large number of TNL and RNL connection
· Cost impact to MME&UPE and eNodeB

· Configuration and maintenance burden in OAM
· Overhead by increased inter-node related TNL, RNL signaling 
· Complexity of inter-node control policy design
· Additional functions are required

· MME&UPE selection in eNB
· Mirroring of information among MME&UPE, e.g. TAI and eNB information etc.
· More complexity is expected if MME and UPE are separated

It is surely true that a validity of introducing pool area and appropriate pool size will be different among operators according to following situation:

- Size of service area (Number of eNodeB)

- Maximum number of RNL and TNL connection / Equipment cost

- Reuse of 3G equipment assets or introducing brand-new equipments for LTE

- Cost of operational burden (initial setting and running operation)

- Capacity gain by load sharing

- etc.
As a result, the assumption that there will always be large pool areas is not appropriate from operation perspective, and therefore the introduction of pool area should be an option, the same as that of UMTS. If they are introduced, appropriate pool area size will be different for each operator. In other words, there may be some operators which will have only one pool area covering all service area and there will also be some operators which have many pool areas covering all service area.
3. Proposal
Based on this study, it is proposed to agree on the followings:
·  Introduction of pool area concept is operator matter.
- No pool area operation (one-to-one connection between eNB and aGW) should be supported.
· If pool area concept is introduced, the size of pool area is operator matter.
- Service area can consist from plural pool areas
· Even in the case of no pool area operation (definite connection of eNB and aGW) and plural pool areas operation, UE mobility without aGW change should be supported to minimize u-plane interruption time (details are discussed in R3-061069).







































































































































































































































PAGE  
2

