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1 Introduction 

This contribution summarises the status quo  with regards to the HNB to HNB Mobility solutions. A summary of the history of the solutions on the table is also given together with some milestone Rel.9 and Rel.10 agreements. 
2. The status
For HNB-HNB mobility enhancement, as part of carry-over work from Rel-9 as well as new Rel-10 proposals, the following solutions were discussed:

RANAP solution: 
GW based solution was first discussed in Rel 9 in RAN3 as part of Rel.9 WI. A RANAP based solution was agreed in RAN3 as a way forward and captured in TS 25.467 Sec 5.7.2 (please see v9.1.0  of the TS  for reference).

During Rel9 discussion, some companies have identified quite early issues (e.g. data volume reporting, location reporting handling and Iu UP handling) and they have proposed solutions for that. Unfortunately the tdocs addressing these issues have not been treated.

In RAN Plenary #47, it was decided to drop the GW based solution because of incompleteness. At the same time the Plenary tasked RAN3 to introduce the full solution in Rel-10 (including stage2 and/or stage3 changes) starting from the solution which RAN3 has agreed and captured in TS 25.467 Sec 5.7.2 .

During the Rel.10 discussion, a full GW based solution has been proposed by companies as tasked by RAN Plenary. This solution has followed the guidelines given by the Plenary i.e. this solution is in line with the work done by RAN3 in Rel 9 whose agreements are captured in TS 25.467 v9.1.0  sec. 5.7.2.

It is clear that not a single reason exist today to defer further the agreement of the RANAP GW based solution: we would like to recall again that RAN3 already agreed in Rel.9 to have this solution and it was only dropped because of incompleteness. The solution is now complete.
In summary, RANAP solution was agreed in Rel-9 a year ago, but carried over to Rel-10 in order to allow for some more discussion. The technical concerns for this solution that were brought up in the Rel.9 discussions were all handled, and both Stage 2 and Stage 3 CRs are now complete, stable and ready to be introduced in the standard specification.
HNBAP solution: Introduced after the March Vienna plenary. Stage 2 and Stage 3 CRs were drafted, but technical concerns not all handled. Stage 3 CRs are not stable. This solution was very recently (in the Jacksonville WG meetings) abandoned.

HRNSAP solution: Introduced after the March Vienna plenary. Stage 2 and Stage 3 CRs were drafted, but technical concerns not all handled. Stage 3 CRs are not stable.
Combination of HNBAP and HNRSAP solution i.e. RNSAP solution: 
The RNSAP solution was introduced very recently at the Jacksonville WG meeting. Stage 2 CRs were drafted but are not stable .

The RNSAP solution contains a very new RNSAP GW based solution. This solution although gathered lot of support, was actually discussed very little during the RAN3#70. Instead, a week time was given to review the related stage 2 CR with the aim to technical endorse the CR.

Although the review time was short, many technical concerns have been raised. Not all the issues have been addressed until today ([1] lists all technical issues associated with the RNSAP GW based solution). RAN3 has decided to endorse the stage 2 CR and address all concerns as correction CRs in the next six months. 
While we acknowledge the optimistic scenario that everything go smooth during the technical discussion in the next 6 months and the RNSAP GW reach a mature technical level, we also cannot rule out the scenario where the RNSAP GW solution will not be complete (we can  learn from the past on this e.g. RANAP solution was incomplete even after a year discussion and consequently dropped from Rel.9).

As a consequence, we reckon that  it is too early to consider this solution as a potential GW based solution. 

We also note that the RNSAP GW solution is not inline with the guideline given in RAN#49  since it does not take into account  the solution thoroughly discussed and agreed in RAN 3 during release 9 discussion.

Therefore, RAN Plenary is advised to task RAN3 to discuss further the gain of having a solution different from the one agreed in Rel 9 and if gains are identified it is also suggested a full technical solution should be brought to the Plenary before considering this solution as a potential candidate.

It is also noted that in the unfortunate case that the Plenary will proceed with the RNSAP GW solution and voting will occur, a scenario with no GW based solution in Rel. 10 cannot be ruled out. This will happen if for example the RANAP GW, unlike the RNSAP GW solution, won’t reach 71 %  and subsequently RAN3 will not be able to offer a complete solution by the ASN.1 freezing date. 

This would be the results of an unhealthy standardization process promoting an approach were unstable proposals, which on one hand have gathered lot support while on the other hand have not been discussed thoroughly in the technical group, decide the fate of stable and thoroughly discussed solution.
In summary, RNSAP solution was newly introduced in Jacksonville meeting (November 2010). Stage 2 CRs are still incomplete while stage 3 CRs have not been discussed within the RAN technical group.
3. Conclusion

Of the various solutions that have been discussed, only the RANAP based solution is technically complete and stable. The combined HNBAP-HNRSAP solution on the other hand, introduced recently has not reached  the same level of technical maturity yet. Therefore, it is recommended to include this solution (the RANAP solution) in Rel-10 and to continue discussion on the combined HNBAP-HNRSAP solution. This will also guarantee a healthy and consistent standardization process where sound and complete solution are brought to the Plenary to review and decide on the scope of Rel 10 WI.
Annex A

Detailed history - a meeting-by-meeting account of progress
A.1 RAN Plenary#45 (Sevilla 2009-09)
The RANAP based HNB-HNB mobility CR was approved. RP-090999 (R3-092086) with the co-signing from Kineto Wireless Inc, NEC, Orange, Airvana, NSN, Huawei, Vodafone, Samsung, ZTE, Qualcomm, ip.access Ltd.
A.2 RAN Plenary#47 (Vienna 2010-03)

The solution described in TS25.467v9.1.0 subclause 5.7.2 (at that time only the RANAP solution) was agreed as the starting point for the "TEI10" HNB-GW-based solution (RP-100364).
In addition, it was agreed that RAN3 would have an evaluation phase for possible HNB-to-HNB mobility enhancements as part of the WI proposal on mobility enhancement (from Alcatel-Lucent&al.)

A.3 RAN3#68 (Montreal 2010-05)

For the HNB-GW based solution four proposals were discussed. The result was that it was agreed to continue to evaluate the proposals. (R3-101728, R3-101401, R3-101474, R3-101661)
For the HNB-to-HNB mobility enhancements as part of WI, a direct HNB HNB interface was proposed (R3-101439). A new concept of supporting SHO was proposed (R3-101402). The result was that it was agreed to continue to evaluate the proposals.
A.4 RAN3 ad hoc  (Beijing 2010-06)

For the HNB-GW based solution, a significant discussion took place on the four proposals. An important issue was the handling of Iu-UP related elements namely Frame Number coordination between SHNB and THNB, Quality Indicator and Rate Control including considering for TrFO. As a result, the four original proposals finally converged to two proposals. (R3-101964, R3-101963)

For the HNB-to-HNB mobility enhancements as part of WI, especially for the direct HNB-HNB interface, a significant security issue was raised and an LS was sent to ask SA3 for its opinion. (R3-101967)
A.5 RAN Plenary#48  (Seoul 2010-06)

The status of the HNB-GW based solution (TEI10) was reported in RAN3 chair report (RP-100435)

The status of the HNB-to-HNB mobility enhancement as part of WI was reported (RP-100458). 

A.6 RAN3#69 (Madrid 2010-08)

For the HNB-GW based solution, based on the Beijing ad hoc result, the discussion of the two proposals continued, namely on the RANAP based solution (R3-102299) and on an HNBAP based solution (R3-102363). This resulted in technical endorsements of RANAP based solution in R3-102496 (Stage 2 CR); and HNBAP based solution in R3-102533 (Stage 2 CR).
For HNB-to-HNB mobility enhancements as part of WI, i.e. direct HNB-HNB interface (the HRNSAP based solution), a new SHO concept was discussed. (R3-102182, R3-102141).  The draft Stage 2 CR was reviewed by e-mail. It resulted in technical endorsements in R3-102535.
A.7 RAN Plenary#49 (San Antonio 2010-09)

RAN3 chair reported the status, (RP-100726)

1. RANAP-based

Technically endorsed stage-2 CR in R3-102496
Draft stage-3 CR in R3-102516
2. HNBAP-based
Technically endorsed stage-2 CR in R3-102533
Draft stage-3 CR in R3-102497
3. Direct interface-based
Technically endorsed stage-2 CR in R3-102535
Draft stage-3 CR in R3-102536 and R3-102537
RAN3 chair also proposed to continue the discussion until RAN#50. This was accepted.
A.8 RAN3#69bis (Xi-an 2010-10)

For HNB-GW based solution, further detailed technical discussion was carried out for RANAP based solution (R3-102928, R3-102955). For the HNBAP based solution a new Neighbouring Cell function was proposed (R3-102966) but the discussion was to be continued in next meeting.
For the HNB-to-HNB mobility enhancements as part of WI, i.e. direct HNB-HNB interface, the answer from SA3 for the security concluded in RAN3 that direct communication between HNBs will have to be routed via a centralized security GW if standardized security is required.

A.9 RAN3#70 (Jacksonville 2010-11)

For the HNB-GW based solution, RANAP based CRs were technically endorsed for the RAN Istanbul plenary: Stage 2 CR in R3-103516, Stage 3 CR in R3-103517.    
For the HNBAP based solution, no discussion paper was provided. Instead, a previously unseen CR, merging the HNBAP-based and RNSAP-based solutions, was put on the table. This approach is not a single solution, because it still has two options, namely 

· With direct connectivity between HNBs or

· Proxied by HNB-GW

The RAN3 online meeting did not have enough time to discuss. It was decided to continue with an e-mail discussion to see if it is possible to  achieve technical endorsement of the Stage 2 CR. The latest status is that it was declared as technically endorsed. In any case, no stage 3 CR will be technically endorsed by RAN3 for the RAN Istanbul plenary. 
