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1
Introduction
During past couple of RAN3 meetings, optimised HNB to HNB mobility solution in release-10 has been discussed at length.  There were three candidate solutions (“RANAP based solution”, “HNBAP based solution” and “RNSAP based solution”) on the table for selection. The previous version of this contribution [5] was prepared and submitted considering these three baseline solutions [1], [2] and [3]. The question we were aiming to address for RAN3 is - which solution should be standardised in release-10.  However, proponents of “HNBAP based solution” decided not to go ahead with “HNBAP based solution” and proposed a new kind of solution based on RNSAP protocol [12] during this RAN3 meeting. This contribution is revision of the previously submitted contribution [5] due to the changed circumstances. 
2
Discussions 
The new solution “combined HRNSAP-HNBAP approach” replacing the “HNBAP based solution” proposes to reuse the RNSAP protocol in conjunction with a new adaption layer protocol RNA. Since now we have two RNSAP based solutions, (existing [3] and new one [12]), in order to avoid any confusion in this comparison document we will call the new RNSAP based solution as “RNA based solution” until we establish official name for this solution during the coming RAN3 meeting.

2.1
New “RNA based solution” considerations
RAN3 (in RAN3#69) technically endorsed CRs for the three candidate solutions after long discussions and presented in RAN Plenary (RAN Plenary #49). In order to make stable stage-2 and stage-3 CRs for each solution, further work progressed during the subsequent RAN3 meeting using these technically endorsed CRs as baseline. That said, three technically endorsed solutions have gone through cycles of reviews during the last one year in order to reach certain maturity level for standardisation. Subsequently, it is also important to highlight the executive summary from RANP#49 on this topic. 

HNB-HNB enhanced mobility (REL-10): As RAN3 has problems to select among 3 alternatives (RANAP based, HNBAP based, direct interface based), a voting might take place at RAN #50 if RAN3 does not reach an agreement by then (see 8.3.2, RP-100364, RP-100726).

Thus, RAN Plenary assumption is also that RAN3 is working on the further evaluation of the three solutions presented during RAN P49 until RAN P 50 using the technically endorsed CRs as baseline. Therefore, coming up with altogether new solution when we are at the completion stage of the work item (in release-10) seems impractical. 

Observation 1:  The CRs related to three candidate solutions were technically endorsed after almost a year of intensive discussions in RAN3. Considering that we are at the completion phase of this work item, the new “RNA based solution” lacks the basic maturity level to be considered as candidate for release-10 HNB mobility solution.
In spite of the above observation, we have put our maximum effort to review the new RNA based solution and replace with HNBAP based solution in our comparison chart in the next section. 

2.2
Comparison of solutions
During the discussions on optimised HNB to HNB mobility, there are couple of fundamental principles used as a baseline as following:
i. No involvement of the CN in mobility signalling
ii. Optimise the signalling to cater the faster HO

iii. Minimum impact on the protocols/specifications and implementations


Whilst first bullet point is uniformly applied for all the available solutions, the three solutions primarily differ on bullet (iii).  The following table describes a quick look over on all three solutions available for optimised HNB to HNB mobility solution.
	
	RANAP Based solution

	RNA based solution (new in RAN#70)

	RNSAP based solution

	Key Concept
	-  reuse the RANAP protocol 
RANAP protocol is anyway necessary for the Inbound and Outbound mobility for enhanced mobility.
No additional protocols or any new procedure for existing protocol.
	- Define new RNA protocol and support RNSAP protocol for HNBs
New RNA protocol for encapsulating RNSAP messages.
Additional procedures for HNBAP protocol.
	Define a new protocol (HRNSAP). 
The purpose of (new) HRNSAP  (a) support mobility signalling message and (b) carry RNSAP messages
Additional procedures for HNBAP protocol.

	Technically endorsed baseline CRs
	Yes 
(
	No 
(
	Yes
(

	HNB Impacts


	C-Plane Impacts
	No Impact
(
	In addition to RANAP procedures, the HNB needs to support 
1. RNSAP protocol

2. RNA Protocol

3. Additional procedures for HNBAP protocol

(
	In addition to RANAP procedures, the HNB needs to support

1. HRNSAP protocol
2. Additional procedures for  HNBAP protocol
(

	
	U-Plane Impacts
	No Impact
(
	1. New behaviour for Iu UP state handling in additional to existing Iu UP (as per 25.415). 
(
	1. New behaviour for Iu UP state handling in additional to existing Iu UP (as per 25.415). 
(

	
	TNL Impacts
	Reuses the same SCTP connection towards the HNB GW for Iuh connection.

(
	Needs to setup individual SCTP connection as mesh topology (unnecessary overhead)
( 
	Needs to setup individual SCTP connection as mesh topology (unnecessary overhead)

(

	
	Functional Impacts
	No Impact
(
	New mobility mechanism in addition to RANAP based mobility mechanism. (
	New mobility mechanism in addition to RANAP based mobility mechanism. (

	HNB GW Impacts


	C-Plane Impacts
	No Impact

(
	The HNB GW needs to support
1. New RNA Protocol

2. New HNBAP procedure for access control

3. New HNBAP procedure for Iurh setup (MME like function used for X2 setup) 
4. New HNBAP procedure for TNL path switch 

(
	The HNB GW needs to support

1. New HBNAP procedure for access control

2. New HNBAP procedure for Iurh setup (MME like function used for X2 setup) 

3. New procedures for TNL path switch 
(

	
	U-plane impacts
	Need to perform Iu UP mapping functions in case of RFCI mismatch
(
	No Impact
(
	No Impact
(

	
	Functional Impacts
	1. Need to store RANAP parameters (more parameters than other solutions)
2. Need to terminate additional RANAP procedures

(
	1. Need to store RANAP parameters for TNL update
2. New functionality needed for neighbouring cell list management 
3. Tighter integration between C-Plane and U-Plane since Iu UP state parameters is passed using C-plane messages.
(
	1. Need to store RANAP parameters for TNL update

2. New functionality needed for neighbouring cell list management 
3. Tighter integration between C-Plane and U-Plane since Iu UP state parameters is passed using C-plane messages. (

	HMS/ TR-069 Impacts
	No Impact

(
	1. The HMS (and TR-069) needs to be upgraded so as to support new configuration parameters for HNBs supporting release-10 enhanced mobility. 
2. Specification work (with BBF) TR-196 data model updates. (
	1. The HMS (and TR-069) needs to be upgraded so as to support new configuration parameters for HNBs supporting release-10 enhanced mobility. 
2. Specification work (with BBF) TR-196 data model updates. (

	IOT Effort
	Minimal IOT effort, since there is no additional protocol/ messages are envisioned. 

(
	Significant IOT effort because both Iuh (modified) as well as Iurh (new interface) needs be tested.

(
	Significant IOT effort because both Iuh as well as Iurh (new interface) needs be tested.

(


Based on the above discussions we can deduce that none of the solution comes without any complexity. Every solution provides some level of complexity and some level of advantage. So, the evaluation among the solutions needs to consider “pain” vs. “gain” for each solution. 
When considering the comparison one of the fundamental questions we need to think is - what the basic motivation of the HNB deployments for the operators. The HNB solution was basically aimed to provide for simple and cost-effective solution for enterprise and residential customers that give back the quick revenue from operator’s investment on the 3G spectrum. Also, in a typical deployment scenario hundred of thousands of HNBs will be served by one HNB GW. Therefore, inducing complexity in HNB as compared to HNB GW cannot be compared with same intensity. Because of limited number of deployed HNB GWs nodes under the operator’s control, some level of complexity at HNB GW is easier to manage. In contrast, inducing more complexity at the HNB (deployed in large numbers and outside the operator control) will impose severe deployment and operational constraints for the operators. 
Therefore, the selected solution should be one that is easily available to operators and does not require much IoT effort. Then, it is obvious from the above comparisons that that both HNBAP and RNSAP based solutions would have to go through complicated IoT phases since major impact are on HNB.

One can further argue that the “direct interface” solution may have some benefit in terms of delay optimization. While that can be further verifiable, another aspect related to this discussed during the last RAN3 meeting needs to be looked at. During the RAN3#69bis meeting, it was agreed that “In Rel-10, “direct communication” between H(e)NBs will have to be routed via a centralized security GW (if standardized security is required”. In general, we can assume that operators will use the standardised security solution and SeGW and HNB GW will be co-located in the operator’s network. Therefore, at least in release-10, direct interface solution does not provide optimisation in terms of delays. 
Based on the above discussions, it would reasonable to select “RANAP based solution” for standardisation in release-10. Further optimizations if possible and necessary, for example “direct interface” could be also continued to be discussed on in release-10 and/or further releases and standardised based on the merits.
3
Conclusion and Proposals

In this paper, we have analysed the way forward for much discussed Optimised HNB to HNB mobility solution for release-10. 
We have also discussed the new circumstances due to very late hour entry of an entirely new (RNA based) proposal in Release-10. As a result, RAN3 is kindly asked to consider the following observation:

Observation 1:  The CRs related to three candidate solutions were technically endorsed after almost a year of intensive discussions in RAN3. Considering that we are almost at the completion phase of this release-10 work item, the new “RNA based solution” lacks the basic maturity level to be considered as candidate for release-10 mobility solution.
Then, based on the above discussions it is proposed:

Proposal 1: As a way forward, RAN3 shall adopt “RANAP based solution” for release-10 mobility enhancements.
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