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Introduction
 During the RAN3 Adhoc meeting (June 2010), we had detailed discussions on the Iu UP handling for the Intra HNB GW mobility. It was targeted to discuss and finalise individual topics (sequence number, FQC, Timing Alignments) that relates to the Iu UP handling during the RAN3#69 meeting. This contribution discusses the Iu UP handling for the Intra HNB GW mobility in further details and suggests the necessary changes required in the specification in order to clearly specify the behaviour Iu UP entity in the HNB access network during the Intra HNB GW mobility.
2 Discussion
Firstly, a brief recollection about the much debated Iu UP issues that relates to the Intra HNB GW mobility as follows. One of the main criteria applied in deciding the Intra HNB GW mobility was that it should be transparent to the CN, i.e. shield the CN from mobility signalling.  So, there is a general understanding that during the intra HNB GW mobility, CN will not involved in the mobility signalling. During the Intra HNB GW mobility (i.e. UE mobility between two HNBs both connected to the same HNB GW), the Iu UP entity needs to be relocated from the source HNB to the target HNB. Therefore, following the normal relocation principles (TS 25.415), upon relocation the Iu UP is initialised by the target RNC (target HNB in this case). For CS RABs, it is also possible that the Iu UP in the target HNB may use different RFCI values than the source HNB, though this is more a corner case than the norm in practice. Since the UE’s relocation is transparent to the MSC, Iu UP initialisation and any potential change in the value of the RFCI set is unexpected by the MSC and would lead to call failure if the Iu UP Initialisation frame is transparently passed on to the Core Network. 
Solution: Since mobility is anchored by the HNB-GW (i.e. transparent to the CN) Iu UP shall be also terminated in the HNB-GW. However, the Iu UP functionality at the HNB GW is lightweight and mostly transparent. A later section in this document addresses the Iu UP functions in detail and specifies the processing the HNB-GW needs to do, and also indicates which procedures are relayed transparently. Therefore, it is proposed to capture the following text proposals in the 25.467 in order to define the HNB GW behaviour. Please note that no modification is required for the existing IuUP procedures defined in the TS 25.415. Below mentioned is the text proposal for TS 25.467
Annex A (informative):
Iuh Framing protocol Interworking Function (IuhUPIF)

A.1
Introduction
The CS user plane traffic on the Iuh interface (between HNB and HNB GW) carried using the Iu UP framing protocol as defined in the TS 25.415 UTRAN Iu interface user plane protocols. The HNB Iu UP entity shall follow the procedures and principles defined in the Iu UP framing protocol specification (25.415 UTRAN Iu interface user plane protocols). Most of the Iu UP PDUs will be transferred by the HNB GW without any processing. However  the HNB GW will perform certain functionalities that would be handled by lightweight (IuhUPIF – Iuh user plane interworking function) in the HNB GW. 

The IuhUPIF is the functional entity responsible for aligning or mapping control procedures (including RFCIs, frame numbers etc) on the separate UP interfaces. The IuhUPIF determines if the two UP configurations (at the HNB and CN) are identical and thus the UP PDUs may be passed transparently. If the IuhUPIF determines that the two UP configurations are not identical it applies the necessary mapping. 
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Figure A.1 The Iuh Framing Protocol Interworking Function
A.1.1
CS User Plane handling during the Initial CS RAB setup

During the CS RAB setup, the HNB shall allocate the RAB Subflows combination indicator for the SDU formats (SDU formats are sent to the HNB in the RANAP RAB ASSIGNMENT message). The allocation is then sent in the Iu Framing Initailisation PDU by the HNB in the user plane. For further details see 25.413 and 25.415.


Upon reception of the RFCI values in the Iu UP Initialisaiton Frame (Iu UP PDU type 14 from the HNB ) during the call establishment, the HNB GW shall store “UL RFCI vector”. The first subflow of the initialisation corresponds to the Initial Rate control i.e. indicate the highest rate for the first speech mode to be used in the direction of the Initialisation acknowledgement frame. The HNB GW shall forward the Iu UP Initialisation frame towards the CN according to 25.415 without any change to the received Iu UP PDU from the HNB and subsequently respond with the Iu UP initialisation acknowledgment towards the HNB. 
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Figure A.2 IU UP Handling during the Initial call setup
A.1.2
CS User Plane handling after the Intra HNB GW mobility
During the Intra HNB GW mobility, as part of the RANAP Relocation Resource Allocation procedure, the target HNB performs the user plane initialisation. The (Target) HNB shall allocate the RAB Subflows combination indicator(s) for the each SDU formats (SDU formats are sent to the HNB in the RANAP RELOCATION REQUEST message). The allocation is then sent in the Iu Framing Initialisation PDU by the HNB in the user plane. For further details see 25.413 and 25.415.
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Figure A.3 IU UP Handling after the Intra HNB GW mobility
In case of mobility (Intra HNB GW), at reception of an IU UP Initialisation Frame (Iu UP PDU type 14) from the Target HNB, the HNB GW shall store received RFCI indexes (per data rate) in the form of ordered sequence (received in the initialisation PDU) as “UL RFCI Vector” and send the Initialisation acknowledgment to the target HNB. The HNB GW shall not perform the forwarding of the IuUP initialisation on the Iu interface. The HNB GW shall check whether the received RFCI allocations match the stored RFCI allocation for the same bearer established with the source HNB.  The HNB GW shall perform the following RFCI Mapping function:

· RFCI Mapping function: If the allocated RFCI index (s) do not match with the existing RFCI index(s) for the corresponding data rates, then the HNB GW shall perform the RFCI Mapping function. That is, for every subsequent Iu UP frame upon the relocation, the HNB GW shall map the RFCI indices of the incoming side (from the HNB) to the corresponding RFCI indicates to the outgoing side (towards the MSC that is already stored in the HNB GW) and vice versa. 

A.1.3
FQC

The HNB GW (IuhUP IF) shall not handle the FQC included in the UP frames. The value included in the Iu UP frame shall be passed to the peer not without any modification.

A.1.4
Frame number
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Figure A.4 Frame number handling function after the Intra HNB GW mobility
In the normal Iu UP PDU transport, the frame handler retrieves the frame number from the internal memory and formats in the frame header. In the normal PDU transmission, the HNB GW (IuhUPIF) shall not modify or do the consistency check the frame number used in the PDUs towards the HNB or the CN. However, during the Intra HNB GW mobility, once the User plane is switched (typically upon receiving the RANAP RELOCATION DETECT message), the HNB GW (IuhUPIF) can re-adjust the frame numbers (if based on the sent Iu UP frames and re-calculate the Header CRC) in the Iu UP frames headers in order to ensure the correct sequencing towards the Iu and Iuh interfaces. 

A.1.5
Time alignment Procedure:

When an HNB GW (IuhUP IF) entity receives a time Alignment Command over the Iu or Iuh interface, it shall be relayed unmodified to the other peer node.
A.1.6
Rate Control Procedure

When an HNB GW (IuhUP IF) entity receives a Rate Control over the Iu or Iuh interface, it shall forward to the other peer node) with ‘RFCI Mapping’ where appropriate. 

A.1.7
Payload

When an HNB GW (IuhUP IF) entity recives the payload SDUs, the received SDUs shall be forwarded unmodified to the either side (HNB or HNB GW) with ‘RFCI Mapping’ where appropriate.
A.1.8
Iu UP Re-Initialisation
When an HNB GW (IuhUP IF) entity receives a Iu UP Initialisation from the CN, it shall store the “DL RFCI Vector” and then forward it to the HNB without any modification in the RFCIs. Also, the HNB GW shall send the Iu UP Initialisation acknowledgment frame towards the CN.
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Figure A.5 IU UP Re- Initialisation

Conclusion

Form the above discussion; it is proposed to agree that.
· The Iu UP functionality is handled at the HNB-GW through the lightweight Interworking layer (IuhUPIF) as described in Section 2.1. 
· Also, capture the TP in section 2.1 in the TS 25.467.  
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