3GPP TSG-RAN3 Meeting #70
(
R3-103580
Jacksonville, USA, 15th – 19th  November 2010

Agenda Item:
13.1
Source: 
Alcatel-Lucent
Title: 
Comparison of HNB-HNB Optimized mobility Solutions
Document for:

Discussion
1 Introduction 
Three solutions proposed for HNB-HNB mobility were all technically endorsed at RAN3#69 but no agreement has been reached. Since that meeting there have been some changes to all three solutions and this paper considers the differences between them for provision of HNB-HNB mobility without CN involvement.
2 Proposed Solutions and changes
2.1 RANAP Based GW Solution

[1],[2]
No significant changes since RAN3#69

Proposed specification changes

1
Stage 2 changes to 25.467

2
Stage 3 changes to RANAP

2.2 RNSAP Based Direct Interface Solution

[3], [4], [5] No significant changes to direct interface solution itself, but added routing via the HNB-GW as an option.

Proposed specification changes

1
Stage 2 changes to 25.467

2
TP for new protocol HRNSAP

3
Stage 3 changes to HNBAP

2.3 HNBAP Based GW Solution

[6], [7],[8],[9],[10],[11] Significant changes to move this closer to the RNSAP based solution adding in a direct interface option. This is now really a RNSAP based GW solution with direct interface option.
Proposed specification changes

1
Stage 2 change to 25.467

2
Stage 3 changes to RNSAP

3
Stage 3 changes to  RANAP

4
Stage 3 changes to IuUP protocol

5
TP for new protocol RNA

6
Stage 3 changes to HNBAP

3 Comparison of solutions
3.1 Features
	Feature/aspect
	RANAP GW Solution
	RNSAP Based Direct Interface
	HNBAP (RNSAP) GW soln

	Support HNB-HNB HHO w/o CN involvement
	YES
	YES
	YES

	Technically endorsed at RAN3#69
	YES
	YES
	No – solution modified since RAN3#69

	Support GW relocation
	YES
	YES routing at TNL via HNB-GW and/or SeGW
	YES routing at RNL via HNB-GW

	Support of DI relocation
	NO
	YES
	YES

	Support SHO
	NO
	YES
	Not explicitly supported but could be.

	Combined CS + PS relocation in a single procedure
	NO
	YES
	YES

	Enterprise distributed architecture support
	NO – centralized at GW
	YES – although the GW does have some involvement. Could support GW not involved HHO
	YES – although the GW does have some involvement. Could support GW not involved HHO

	Commonality with X2 HO for HeNB
	NO
	YES
	YES – in direct interface option

	Commonality with macro HHO via CN
	YES
	NO
	NO

	Similarity to enhanced SRNS relocation
	NO
	YES – but not including CN involvement
	YES but not including CN involvement

	Impact on specifications
	2 changes - 1 stage 2 & 1 stage 3
	3 changes -  1 stage 2, 1 TP for new protocol & 1 Stage 3
	6 changes, 1 stage 2, 1 TP for new protocol & 4 Stage 3

	No direct interface available (e.g. when neighbouring HNBs do not support a direct interface option)
	No impact 
	Route via HNB-GW and/or SeGW
	Use GW option.

	HNB Impact
	None
	Support of additional messages and protocol 
	Support of additional messages and protocol

	HNB-GW Impact
	High - acts as surrogate CN for most messages.

New U plane, C plane, and TNL handling functions
	Low - support of signalling and TNL handling and routing.

New C plane and TNL handling functions
	Low - support of signalling and TNL handling and routing, RNL routing.

New C plane and TNL handling functions


3.2 CN not involved issues
	
	RANAP GW Solution
	RNSAP Based Direct Interface
	HNBAP (RNSAP) GW soln

	Termination of the UP
	GW and HNB
	HNB only
	HNB only

	Frame sequence numbers
	Discontinuity can occur
	No discontinuity
	No discontinuity

	Time alignment
	TA for HNB/GW link passed to CN
	TA not forwarded, handled by target HNB
	TA not forwarded, handled by target HNB

	PDU Type 14 sequence numbers
	Discontinuity can occur.
	No discontinuity
	No discontinuity

	RFCI handling
	Mapping for each frame in GW
	RFCI map passed to target so no issue.
	RFCI map passed to target so no issue.

	Location Reporting
	SAI change report generated in GW, rest from HNB. 
	All reporting from HNB – SAI passed to target
	All reporting from HNB – SAI passed to target

	Trace control
	Resend Invoke trace from GW
	Forward trace command to target
	Forward trace command to target.

	Data Volume Report
	Accumulated at GW and total sent at RAB release
	Forwarded source to target and total sent at RAB release.
	Forwarded source to target and total sent at RAB release.

	L3 information forwarding 
	No
	Yes
	Yes


3.3 Message Exchanges
	
	RANAP GW Solution
	RNSAP Based Direct Interface
	HNBAP (RNSAP) GW soln

	RANAP
	14 Carried in RUA
	0
	0

	RUA
	14
	0
	0

	HNBAP 
	1
	4 (2 are optional access control)
	4 

	HRNSAP/RNA new protocol
	0
	5
	DI version 4
GW version  8

	RNSAP
	0
	0 (only used in SHO)
	DI 4, GW 8 carried in RNA


3.4 Message Usage and Protocol Impact
	
	RANAP GW Solution
	RNSAP Based Direct Interface
	HNBAP (RNSAP) GW soln

	Transfer of additional CN non involved information
	Managed at GW
	HRNSAP
	RANAP enh relocation messages

	HHO Messages
	RUA containing RANAP
	HRNSAP
	RNA containing RNSAP with additions in RANAP enh reloc msgs

	SHO Messages
	Not supported
	HRNSAP containing RNSAP SHO messages
	RNA containing RNSAP SHO messages

	Interface between HNBs Setup 
	Not supported
	HRNSAP using X2 setup approach
	RNA using X2 setup approach

	RANAP Impact
	Procedural changes
	None
	Additional IEs in enhanced reloc messages

	RNSAP Impact
	None
	None
	Definition added on message set

	New protocol
	None
	HRNSAP supports RNSAP and HHO relocation messages
	RNA supports RNSAP

	IuUP protocol
	None
	None
	Procedural changes

	HNBAP protocol
	None
	Additional messages
	Additional messages


3.5 Future Enhancements
While these items are not critical for any decision on Rel-10 mobility they are a consideration for future work and flexible solutions provide benefits.
	
	RANAP GW Solution
	RNSAP Based Direct Interface
	HNBAP (RNSAP) GW soln

	Support Iur to Macro
	Not easy
	Easy via GW
	Easy via GW

	Support for non-GW involved relocation
	No
	Yes using SHO, no standards impact
	Yes using SHO, no standards impact

	Interchange of IM and other information between HNBs
	No
	Yes
	Yes

	Support for LIPA mobility
	Requires RANAP changes.
	Extend HRNSAP.
	RNSAP changes?


4 Conclusion
From the analysis above it is clear that all three solutions are viable, the key differences between them are in the extra features supported and impact on existing nodes.
The RNSAP Direct Interface solution provides the best range of features supporting HHO and SHO, loss-less relocation, and being particularly optimised for an enterprise environment. It also supports operation via the HNB-GW or SeGW if direct connections are not available, but this option does not involve any termination of C plane messages at the GW, just routing, hence has minimum impact on the HNB-GW. 
The RANAP GW Solution provides a GW only solution, and as such is constrained to only support HHO. However it doesn’t have any impact on the HNB as the functionality impact is in the HNB-GW. The HNB-GW acts like a CN to support this procedure and hence has to support a number of CN functions, for example terminating all RANAP messages to obtain information that might be needed if relocation occurs. 

The HNBAP (RNSAP) solution provides support for HHO and SHO (though not explicitly mentioned in the contribution), loss-less relocation, and an enterprise environment. It also supports operation via the HNB-GW if direct connections are not available, but this option involves terminating of C plane messages at the GW, not just TNL routing, hence has more impact on the HNB-GW. The choice here has also been to add the additional IEs needed to support CN not involved issues to RANAP enhanced relocation messages (as used by RNSAP) rather than in RNA. 
We propose to agree on the first option which offers more features, has less impact and is more future-proof.
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