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Introduction
This contribution discusses the S1AP impacts stemming from considerations made in R3-080155 (“HeNBs S1 simplification by means of HeNB GW”).
2
Disussion

2.1
Architecture
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Figure 1: Introduction of an HNB GW

Properties for Home eNBs

S1:
The HeNB is connected to a single (CN-)node; the pool area concept is transparent to the HeNB.

S2:
The HeNB should be logically connected to the same MME pool which serves also macro eNBs (see figure above).

S3:
A single SCTP association, i.e. a single SCTP stream and a single IP address, is in use – no IP multihoming support.

S4:
NNSF is not supported in the HeNB, i.e. S1-flex functionality is not configured in the HeNB.

Properties of the HeNB Gateway (S1(flex)):

G1:
The HeNB GW appears as a C-plane and U-plane relay for dedicated connections (stateless relay).

G2:
The HeNB GW acts (from an EPC point of view) as a macro eNB, the c-plane interface is the S1-MME, the u-plane interface is the S1-U (as shown in the figure above). The Home eNB GW acts towards the Home eNB as a sinlge EPC node.

G3:
The serving area of a HeNB GW should be restricted to a certain geographical area, ideally it should serving the macro layer within which the HeNB is deployed. 

G4:
The HeNB GW ensures S1-flex connectivity for the HeNB and is able to provide a 1:n relay functionality (a single HeNB to n MMEs). 

G5:
The connectivtiy between HeNBs and the HeNB GW is established on demand, i.e. when the HeNB is powered up and requests to be connected to an MME via the S1 setup procedure. 

G6:
The HeNB GW registers towards a pool of MME(s) when put into operation via the S1 setup procedure.  (Connectivity to several pools might be possible but is FFS for now.).

NAS and AS identifiers for Home eNB support
· In order to behave like a macro eNB towards the EPS, one or several TAIs should be allocated for a HeNB GW, in order to be able perform a normal S1 Setup procedure towards the MME pool. In which way these TAIs play a role in traffical procedures, i.e. serve as a routeable data is FFS and depends on the final decision wrt CSG identification.

· The S-TMSI provides routing information for the mobile originated case. As latest decisions in SA2 foresee the S-TMSI to consist of a UE-Identification unique within the MME, that allocated it (M-TMSI) and a MME-Code, unique within the MME pool (or within overlapping MME pools), no protocol impact is given for that, as the HeNB passes on the S-TMSI towards the GW, which needs to evaluate the MMEC and route the S1 message towards the proper MME.

· A Global Node Id of the HeNB and MME is required due to the stateless relay property of the GW. fact that the Home eNB GW has to ensure the m:n S1 connnectivity between HeNBs and MMEs. Stateful connectivity is not given on TNL layer (as was available for Iu with SCCP) for S1.

· A Global Node Id of the Home eNB GW may be considered as well to make the DL routing easier; both the global node id of the Home eNB and the global node id of the HNB-GW are part of the UE context in the MME, but is not absolutely necessary.

2.2
S1AP protocol impact

The following S1AP procedures have an impact due to the HeNB concept:

HeNB GW S1 Setup procedure towards the MME
-
The S1 Setup Request includes a Home eNB GW specific Identification, i.e. a global node id together with the  Tracking Area Code(s). 

HeNB S1 Setup procedure towards the HeNB GW
-
In order to resolve conflicts for eNB S1 AP IDs, allocated by the HeNB and relayed by the GW, the GW needs to provide a range of eNB S1 AP IDs towards the HeNB at S1 setup, e.g. up to a value of 32, which would then limit the max amount of UEs performing calls from a HeNB. This maximum range of S1 dedicated connection could be configurable based on the HeNB deployment scenario.

-
Conflicts of DL TEIDs which are allocated and provided by the HeNBs needs to be resolved as well. This has impact on the S1 setup procedure.  

-
If the HeNB GW is deployed, the HeNB doesn’t need to be configured with address information for S1-flex deployment, the HeNB only “sees” the GW.

Initial UE message

-
The Home eNB provides the CSG-Id and the S-TMSI (provides routing information) to the HNB-GW (S1simplified). The HNB-GW includes CSG specific Id in the INITIAL UE MESSAGE (S1flex) message carrying the NAS message for TAU. The CSG specific information is used to provide the respective CSG area information from which the TA update was started. 

Handover procedures

-
Two mobility scenarios need to be distinguished:

i ) Handover from macro eNB -- >> Home eNB

-
For this handover scenario the CSG-Id will be provided as target ID in S1AP HO Required message which is sent to the MME. 

-
After a possible subscription check, the MME provides the CSG-Id in S1AP HO Request to the HNB-GW (finally to the respective HeNB). The routing to the respective Home eNB is performed in the HNB-GW.

As slightly hinted in R3-080377, routing towards the HNB-GW may be eased by providing the source eNB/MME an routable identifier that directly points to the GW. This may be the TAI of the GW, if the it is not part of the CSG-Id but only reported to the source eNB as being broadcasted by the HeNB.
ii ) Handover from Home eNB --- >> macro eNB

-
For this scenario the target (macro) eNB Id will be provided, as for normal S1 HOs in HO Required, the source Id will be the CSG Id will be provided in the same messages: handover required, handover request; the HN-GW is responsible to perform a mapping between. 

The target (macro) eNB Id is expected to be available in the HeNB by scanning the (macro) radio environment.

-
It still needs to be seen whether the coding of the CSG-Id is different from the normal macro node id’s.

3
Open Issues

-
HeNB node identification and CSG cell identification.

-
The range of the AP IDs, provided within UE dedicated messages, is marked as being FFS. If the HeNB GW intends to act like a (normal macro) eNB towards the MME, it should be checked, whether the AP ID range should be increased to more than 4095. This might be a valid question for the macro eNB deployment as well. Another possibility would be to increase the amount of SCTP associations for HeNB deployment.

4
Proposal

It is proposed to discuss this paper and to decide on a way forward wrt RAN3 specification impact for HeNB.
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