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1. Introduction

In the last RAN3 meeting #59 in Sorrento, S1 connectivity for HeNB access was discussed and summarized as follows:

Alt 1) directly [1]
a) w/o S1 flex (subscribed MME)
b) with S1 flex (S1-flex)

Alt 2) via proxy/GW [2]
And it is FFS whether the S1 connectivity should be established on-demand or not, which has the linkage with the choice of “direct S1 connectivity for HeNB access with S1 flex (Alt 1-b)” since Alt 1-b might be possible if the number of simultaneous S1 connectivity is reduced.
In this document, we discuss the establishment of S1 connectivity, i.e. permanent or on-demand, and propose to support the permanent S1 connectivity and exclude “direct S1 connectivity for HeNB access with S1-flex (Alt 1-b)”.
2. Discussion
On the S1 connectivity, there are two alternatives:

1) Permanent S1 connectivity

HeNB establishes S1 connectivity after power-on and keep it until power-off. In this alternative, S1 setup procedure and SCTP initialization are performed after power-on and both the context by S1 setup procedure and SCTP association are kept during HeNB operation, which is the same as eNB.
2) On-demand S1 connectivity
S1 connectivity is established or released if needed, e.g. RRC_IDLE to/from RRC_CONNECTED, HO to/from Macro eNB, and non-DRX to/from DRX. It is assumed that S1 setup procedure and SCTP initialization are performed after power-on, but only SCTP association will be released or established if needed while keeping the context by S1 setup procedure, e.g. eNB Global ID, Supported TAIs at the MME, and e.g. GUMMEI, Served PLMNs at the HeNB, respectively.
Regarding two alternatives above, we discuss the pros and cons from the viewpoints of the HeNB behavior, number of S1 connectivity and the impact on the specification.

1) Permanent S1 connectivity
Pros: 

· HeNB behavior is simple due to no additional behavior from eNB.
· Current S1 specs (TS 36.412, 413) could support without modification. And an additional option is not introduced into current specification.

Cons: 
· If “direct S1 connectivity for HeNB access with S1-flex (Alt 1-b)” is applied, a HeNB needs to terminate much S1 connectivity and an MME also needs to terminate huge number of S1 connectivity. 

2) On-demand S1 connectivity
Pros: 

· If on-demand S1 connectivity is applied in “direct S1 connectivity for HeNB access with S1-flex (Alt 1-b)”, the number of S1 connectivity to be terminated at a HeNB and an MME could be reduced. 
Cons: 

· HeNB behavior for establishment/release of SCTP association may become complex due to interaction with RRC layer. 
· MME needs to handle frequent S1 connectivity establishment/release.

· Considering the paging from MME, MME initiated SCTP initialization might be specified additionally, and it will introduce an additional option into current specification. 
In addition, on the timing of S1 connectivity establishment/release, there might exist several options, e.g. RRC_IDLE to/from RRC_CONNECTED, HO to/from Macro eNB, and non-DRX to/from DRX. This may also introduce more options into specification. 
We think from a HeNB perspective, it is important to reduce the complexity of HeNB behavior and the number of S1 connectivity as much as possible due to HeNB simplification and cost. 

Therefore, permanent S1 connectivity should be supported as mandatory and on-demand S1 connectivity should be optional even if it needs to be supported in the future. And we also propose to exclude “direct S1 connectivity for HeNB access with S1-flex (Alt 1-b)” if permanent S1 connectivity is mandatory.
3. Conclusion
In this document, we discussed the establishment of S1 connectivity, i.e. permanent or on-demand.

We propose that:

· permanent S1 connectivity should be supported as mandatory for HeNB access and on-demand S1 connectivity should be optional even if on-demand S1 connectivity needs to be supported in the future, and 

· “direct S1 connectivity for HeNB access with S1-flex (Alt 1-b)” should be excluded.
We also propose to capture the agreements in TR R3.020 [3].
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