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1
Introduction
RAN#3 has not yet discussed the functionality split between HNB and HNB-GW for Iu user plane. The Iu UP protocol in HNB network could be either terminated in HNB-GW or HNB. This contribution proposes to make an agreement on Iu UP termination point for future standardization work. 
2
Discussion
2.1 Background

The Iu UP protocol operates in two modes [2]

· Transparent mode: In this mode, the Iu UP protocol instance does not perform any Iu UP protocol information exchange with its peer over the Iu interface i.e. no Iu frame is sent. The Iu UP protocol layer is crossed through by PDUs being exchanged between upper layers and upper layers and transport network layer.
The Iu UP protocol is independent to the CN domain. However, in general, because of the nature of data PDUs, the transfer of GTP-U PDUs for PS domain will utilise the transparent mode of the Iu UP protocol.

· Support mode for predefined SDU size (SMpSDU): The support mode is intended to those RABs which require particular features from the Iu UP protocol in addition to transfer of data. When operating in support mode the Iu UP protocol instance exchange Iu UP frames [2].  Certain RABs with predefined rates such as AMR (NB or WB) speech utilises the support mode of Iu UP protocol because it requires some procedure control functions and some NAS data streams specific functions because the sizes of the user data being transferred can vary in a predefined manner. The following control functions are needed to support this mode:

-
Transfer of user data;

-
Initialisation;

-
Rate control;

-
Time alignment;

-
Handling of error event;

-
Frame quality classification.

Because of the support of control procedures as mentioned above, it is important to analyze which network entity (HNB or HNB-GW) is best suited as the Iu UP termination point. The network entity (HNB or HNB-GW) terminating the Iu UP shall handle the Iu UP procedures as described in [2]. Since CN sees HNB-GW as virtual RNC, the HNB-GW will receive the Iu UP frames [2] containing data PDUs as well as control PDUs when operating in support mode. It is also important to note that some of control PDUs in Iu UP frame such as Iu UP Initialisation and Iu UP Rate Control needs action from RRC protocol layer. 
3
Proposal 
There are two options for Iu UP termination points in the HNB network.

Option 1: Iu UP termination in HNB-GW

The HNB-GW shall process the received Iu UP frames and then transmits the data PDUs to HNB encapsulated in the RTP payload using the RTP framing described in RFC4867. The Iu UP control PDUs are handled by HNB-GW. Since RFC 4867 provides similar functionalities like Iu UP control procedures, HNB-GW will translate the Iu UP control information to equivalent control information according to RFC 4867 and transmit via RTP. The details of RFC 4867 handing are already covered in section 6.1.2.3.4 of [1]
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Figure 1 Iu UP termination in HNB-GW
Option 2: Iu UP termination in HNB

The following figure shows the CS user plane architecture of the HNB network. The HNB-GW will receive the Iu UP frame from the CN.  The HNB-GW will encapsulate the received Iu UP frame in the RTP packet and send it to the HNB.  Therefore, the HNB-GW will not perform any functions related to Iu UP.  The HNB will terminate the Iu UP protocol and perform the necessary actions as in [2].
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Figure 2 Iu UP termination in HNB
Following sequence shall be performed during the RAB establishment procedure
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Figure 3
RAB Establishment procedure
1. CN sends the RANAP RAN ASSIGNMENT REQUEST message for CS RAB establishment to the HNB-GW.
2. The HNB-GW shall read the necessary parameters from this message and send it in the RUA DIRECT TRANSFER message to the HNB.

3. Upon reception of this message, HNB shall perform the necessary actions for radio bearer establishment and establish RTP session towards the HNB-GW.

4. After the RTP session establishment, HNB-GW shall perform Iu UP establishment towards the CN.
5. HNB shall send Iu UP initialisation frame encapsulating in the RTP payload to the HNB-GW.

6. HNB-GW shall forward the Iu UP Initialisation to the CN.
7. HNB-GW will receive the Iu UP Initialisation ACK frame from the CN.

8. HNB-GW shall forward the received Iu UP Initialisation ACK frame to the HNB, by encapsulating it in the RTP payload.

9. Upon reception of Iu UP Initialisation ACK frame, HNB will send RANAP RAB ASSIGNMENT RESPONSE message to the HNB-GW in the RUA DIRECT TRASFER message.

10. HNB-GW shall forward the RANAP RAB ASSIGNMENT RESPONSE message to the CN.

Both the above mentioned options are discussed and captured in [1]. In addition, some of the drawbacks of option (1) are already discussed in [1].  To speed up the stage-2 work, NEC would like to make a decision on one of the options as working assumption. NEC thinks that all the functionalities provided by the IuUP protocol cannot be mapped using the RFC 4867. Therefore, NEC proposes to make an agreement on option (2).
4
Conclusion

NEC proposes to agree on option (2). In order to make progress on stage-2 document, NEC also proposes to add a new chapter for User plane description in Stage-2 document to capture option (2) in this chapter. 
5
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