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1 Introduction

During the last RAN3 meeting (RAN3#70) meeting, stage-2 CR for the RNSAP based solution has been technically endorsed after email discussion. Subsequently, at the RAN Plenary 50 meeting, RNSAP based solution has been agreed as the release-10 enhanced HNB mobility solution.  However, couple of stage-2 issues still need to be addressed. One such unresolved issue is CS User plane handling. This contribution discusses the CS user plane handling of the RNSAP based solution and proposes the potential solution.
2
Description

2. 1
Iu-UP CS Data Forwarding
In the post-RAN3#70 meeting email discussions on the RNSAP based solution, in the context of Iu UP sequence number handling at the target HNB it was confirmed that RNSAP solution assumes dropping of Iu-UP PDU will happen during the handover in certain cases. It was clarified that solution assumes a hard-switch is performed at Relocation Complete (in step-8 [2]), and if the UP packets is received too late, it would be simply discarded. 
Therefore, it is unclear how the Iu UP sequence numbering handling at the target HNB is performed that is dependent on the CS data forwarding. Also, it was highlighted that the packets that arrive at the target HNB as a result of the data forwarding will be always out of sequence, please see below the example in details. The example is relevant for the two deployment case of Iurh – “Iurh connectivity via the SeGW” and “Iurh connectivity via the HNB GW”. 
In the below figures “green” line indicates the Iuh UP path, “blue” line indicates Iu UP path. The “red” arrow indicates the data forwarding path between source HNB and the target HNB for the UE. 
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Figure 1b
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Figure 1d
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Figure 1e
Figure 1 – CS UP data forwarding mechanism during the enhanced mobility
As clear from the above example that CS UP packets arrived at the target HNB will be always out-of-sequence. Since there is no re-ordering in Iu-UP, the CS Data Forwarding can lead to a situation that the Forwarded CS Data PDU and fresh DL CS Data PDU arrive at Target HNB out of order and this will probably cause an error in Iu-UP which may in worse case lead to dropping the CS bearer. 
It should be noted that currently packet re-ordering function is not supported by the Iu UP protocol unlike the GTP protocol. Therefore, in order for the data forwarding mechanism to work properly for the enhanced HNB mobility scenario, we need to introduce the packet re-ordering functionality for the Iu UP protocol.
Proposal 1a:  In order to CS data forwarding mechanism to work correctly, RAN3 shall discuss the re-ordering function for Iu UP protocol necessary for the support of the enhanced HNB mobility solution.
During the email discussion, data “bi-casting” by the HNB GW was also discussed as an option to mitigate the out of sequence packets. It appeared that there was convergence on having “bi-casting” option to be part of the RNSAP based solution as provided in the draft version just before the conclusion of the email discussion. The following was included in “av1 R3-103728-DIProc-CR_for_25.467.doc” (the draft before the final in R3-103807):

-
the HNB-GW

-
may, as an option, after receipt of the HNBAP:TNL UPDATE REQUEST message

-
start to duplicate DL user data towards the Target-HNB.

Note:
This option may become necessary if the UP transport delay between the Source- and the Target-HNB is becoming excessively large, and hence in-order delivery for user data packets for CS RABs in support mode cannot be guaranteed anymore when switching the data-path from the Source- to the Targe-HNB after RNSAP Relocation execution.

However, this wording was not reflected in the final version in R3-103807. By removing the duplication function in HNB-GW, the issue is still there. 
Proposal 1b: U plane “bi-casting” by the HNB GW is useful and should be supported by the enhanced HNB mobility solution. The CR for the bi-casting support is provided in R3-110203.
Proposal 1: In general, the enhanced HNB mobility solution should provide complete and workable U plane handling mechanism.

2.2 Transport protocols on Iurh data transport

Currently, Iurh data transport utilizes UDP/IP as transport protocol for both CS and PS user data streams [TS 25.467, Figure 7.3-1]. During the previous discussions, it was highlighted that UDP/IP protocol is not suitable for the transport for Iu UP Iu-UP payload because of the real time transfer characteristics of the Iu UP PDUs. One simple way address this issue is to use RTP protocol for the CS traffic on Iurh interface inline with the Iuh data transport mechanism [TS 25.467, Figure 7.2-1]. There is also an additional benefit that the bandwidth optimization i.e. RTP mux already available for Iuh data transport could be easily extended for the Iurh data transport.
Proposal 2: RAN3 shall discuss transport mechanism for Iurh data plane. For the CS U plane traffic on the Iurh interface RTP protocol shall be considered as transport protocol.

3
Conclusion and Proposals

Proposal 1: In general, the enhanced HNB mobility solution should provide complete and workable U plane handling mechanism.

Proposal 1a:  In order to CS data forwarding mechanism to work correctly, RAN3 shall discuss the re-ordering function for Iu UP protocol.
Proposal 1b: U plane “bi-casting” by the HNB GW is useful for should be supported by the enhanced HNB mobility solution.

Proposal 2: RAN3 shall discuss transport mechanism for Iurh data plane. For the CS U plane traffic on the Iurh interface RTP protocol shall be considered as transport protocol.
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Step -6: Source HNB sends RB Reconfiguration message to the UE and starts the data forwarding.
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