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1 Introduction
This paper discusses a method to handle S1 U-plane functions within an E-UTRAN for HeNB access, especially when HeNB GWs are deployed.

2 Discussion
2.1 HeNB GW role in U-Plane

In the HeNB deployment scenarios a HeNB GW node has been identified [1].  One of the main roles of this node is that of traffic aggregation that prevents the core network from being impacted by scalability issues caused by the high volume of HeNBs to be deployed in the network.  In order to avoid such scalability impact on the user plane, the deployment of HeNBs in an existing network shall not imply that the existing SGw:s will have to manage very high numbers of GTP-U tunnels setup with each HeNB.  

The main two principles driving the proposals presented in this paper are that deployment of HeNBs shall have no impact on the current procedures supported by the SeGW and that deployment of HeNBs shall have no impact on the capacity dimensioning of the EPC.

Hence, the role of the HeNB GW as a user plane traffic aggregator shall allow to aggregate different GTP-U connections established between the HeNB GW and each served HeNB into a unique connection established between the HeNB GW and the SGw.  This was also pointed out in [2].

(
If a HeNB GW is deployed, it shall aggregate different GTP-U connections established between the HeNB GW and each served HeNB into a unique connection established between the HeNB GW and the SGw selected (via NNSF) out of the accessible pool of SGWs 

Additionally, the HeNB GW shall prevent the SGw from having to manage the sheer number of GTP path management messages generated by all the HeNBs deployed under its domain.  Hence, the HeNB GW shall act as termination point for GTP path management messages.  If the GTP path management messages are not terminated at the HeNB GW there will be the need of new GTP management message flow control functionalities at the SGw or there will be the need of increasing the HeNB GW complexity by letting it inspecting each GTP message going from the HeNB to the SGw.   

(
If a HeNB GW is deployed, it shall act as a termination point for GTP path management messages generated by HeNBs connected to it. 
The HeNB GW shall also terminate path management messages generated on each HeNB GW – SGw connection.

For the reasons above it is logical to conclude that in case a HeNB GW is deployed to mask the core network from scalability problems generated by HeNBs this HeNB GW shall prevent the HeNB from connecting directly to the SGw and to establish a GTP-U tunnel directly with it.

(
If a HeNB GW is deployed, it shall prevent HeNBs from establishing GTP-U tunnels directly with the assigned SGw.

2.2 Allocation of GTP-U TEIDs by HeNB GW

In light of the scalability issues explained in section 2.1 it is essential that the HeNB GW establishes a GTP-U tunnel with the SGw, in which all the U-plane traffic to/from HeNBs will be aggregated.  

In the aggregation process the HeNB GW will need to uniquely distinguish between different U-plane traffic coming from served HeNBs.  For this reason it is essential that any conflict in GTP-U TEID assignment is avoided.  Failure to do so will cause the need for extra HeNB identifiers to be added to GTP-U PDUs.
The HeNB GW can therefore be preconfigured with a pool of TEIDs.  An opportunely chosen range of unique TEID can be sent to the HeNB as part of the S1 SETUP RESPONSE message, so to allow the HeNB to use a TEID that does not causes conflict with other assigned TEIDs.  

The TEIDs used between the HeNB GW and the SeGW could be reused for the GTP-U tunnel between HeNB and HeNB GW, as it is shown with TEIDs H1* and M1* in Figure 1.  Such reuse of TEIDs allows purely IP based routing of GTP-U messages at the HeNB GW without manipulations of TEIDs at the HeNB GW.  
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Figure 1. GTP-U tunnel setup between HeNB – HeNB GW and HeNB GW and S-GW 

· Within the S1 SETUP RESPONSE message the HeNB GW shall provide the HeNB with a unique TEID that HeNB shall use for GTP-U tunnel establishment.  

· The TEIDs used for GTP-U tunnels between HeNB GW and SeGW may be reused for GTP-U tunnels between HeNB GW and HeNBs, therefore avoiding TEIDs manipulation for GTP-U PDUs at the HeNB GW (as shown in Figure 1).   

It should be added that new ranges of TEIDs could be allocated to HeNBs via eNB CONFIGURATION UPDATE messages in case the HeNB is in need of more TEIDs than it was initially allocated.  The counter procedure of de-allocating a block of TEIDs from a HeNB could also be possible via eNB CONFIGURATION UPDATE messages.  
3 Proposal
It is proposed that the following statements are captured in Section 6 of [1]:

(
If a HeNB GW is deployed, it shall aggregate different GTP-U connections established between the HeNB GW and each served HeNB into a unique connection established between the HeNB GW and the SGw.

(
If a HeNB GW is deployed, it shall act as a termination point for GTP path management messages generated by HeNBs connected to it.

(
If a HeNB GW is deployed, it shall prevent HeNBs from establishing GTP-U tunnels directly with the assigned SGw.

· Within the S1 SETUP RESPONSE message the HeNB GW shall provide the HeNB with a unique TEID that HeNB shall use for GTP-U tunnel establishment.  

· The TEIDs used for GTP-U tunnels between HeNB GW and SeGW may be reused for GTP-U tunnels between HeNB GW and HeNBs, therefore avoiding TEIDs manipulation for GTP-U PDUs at the HeNB GW (as shown in Figure 1).   
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