3GPP TSG-RAN WG3 #70
R3-103515
November 15-19, 2010
Jacksonville, USA

Agenda Item:
13.2
Source: 
NEC, Kineto Wireless Inc.
Title: 
Optimised HNB to HNB mobility
Document for:
Discussion
1
Introduction
During past couple of meetings, optimised HNB to HNB mobility solution in release-10 has been discussed at length in RAN3.  There are three candidate solutions on the table for selection. For each of the three solutions, technically endorsed CRs have been agreed by RAN3 and presented in RAN Plenary (RAN Plenary #49). The question before the RAN3 is - which solution should be standardised in release-10.  This discussion paper re-visits all the candidate solutions evaluating pros and cons and proposes a way forward for the optimised HNB to HNB mobility solution in release-10.
2
Discussions 
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 the three solutions available for optimised HNB to HNB mobility solution.
	
	RANAP Based solution


	HNBAP based solution


	RNSAP based solution

	Key Concept
	-  reuse the RANAP protocol 

RANAP protocol is anyway necessary for the Inbound and Outbound mobility for enhanced mobility
	- extend the HNBAP protocol to include Mobility specific message  
HNBAP protocol is currently used for HNB and UE registration towards the HNB GW.
	Define a new protocol (HRNSAP) and extend the HNBAP protocol. The purpose of (new) HRNSAP  (a) support mobility signalling message and (b) carry RNSAP messages

	HNB Impacts


	C-Plane Impacts
	No Impact
(
	In addition to RANAP procedures, the HNB needs to support 
-list of new HNBAP procedures for mobility.
(

	In addition to RANAP procedures, the HNB needs to support

-list of new HNBAP procedures for mobility-HNBAP Access Control query, HNBAP TNL Update Request, HNB discovery.
-HRNSAP protocol

(

	
	U-Plane Impacts
	No Impact
(
	The HNB needs to support new behaviour for Iu UP state handling in additional to existing Iu UP (as per 25.415). That induces additional complexity in the HNB.
(
	The HNB needs to support new behaviour for Iu UP state handling in additional to existing Iu UP (as per 25.415). That induces additional complexity in the HNB.
(

	
	Functional Impacts
	No Impact
(
	HNB needs to implement additional mobility mechanism in addition to RANAP based mobility mechanism. (
	HNB needs to implement additional mobility mechanism in addition to RANAP based mobility mechanism. (

	HNB GW Impacts


	C-Plane Impacts
	No Impact

(
	The HNB GW needs to support
-list of new HNBAP procedures for mobility.

(

	The HNB GW needs to support

-list of new HNBAP procedures for mobility HNBAP Access Control query, HNBAP TNL Update Request, HNB discovery.

(

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

	No Impact
(


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

(

	Need to store RANAP parameters for TNL update
New functionality needed for neighbouring cell list management 
(
	Need to store RANAP parameters for TNL update

New functionality needed for neighbouring cell list management
(

	HMS/ TR-069 Impacts
	No Impact

(

	The HMS (and TR-069) needs to be upgraded so as to support new configuration parameters for HNBs supporting release-10 enhanced mobility.
	The HMS (and TR-069) needs to be upgraded so as to support new configuration parameters for HNBs supporting release-10 enhanced mobility.

	IOT Effort
	Since there is no additional protocol/ messages are envisioned, therefore IoT effort is minimal. 

(
	As many new HNBAP procedures and needed therefore Iot effort will be larger than RANAP based solution (
	Iot effort will be very large 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 this 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 gives back the quick revenue from operator’s investment on the 3G spectrum. As a consequence, 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 due to major impacts 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”. One can assume that operators will in general 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. 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.

4
References

[1] R3-102928 RANAP based solution

[2] R3-102820 HNBAP based solution

[3] R3-103026 RNSAP based solution

[4] R3-102941 Reply LS to LS on the security on the direct interface between H(e)NBs 
