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1. Introduction
RAN3#73bis discussed active hand-in of legacy UEs from Macro to HNB cells [8]. A follow-up e-mail discussion  resulted in a text proposal for two alternative solutions [11].
Due to lack of time, a comparison of these solutions could not be undertaken during the e-mail discussion. Instead, such a comparison is provided in this contribution.
2. Summary of solutions
Two approaches have been proposed:
1) Option 1: Disambiguation performed at the HNB-GW

2) Option 2: Disambiguation performed at the SRNC. This option is further made possible via two means:

a) Disambiguation-assisting information supplied by the HNB

b) Disambiguation-assisting information supplied by other UEs that implement the WCDMA Rel-9 SI Acquisition feature.

It is not clear if options 2a and 2b were meant as separate or are necessarily a single option. While this will need to be clarified, to simplify the comparison tables, option 2 will be split in the following section as option 2a and option 2b.

Proposal 1: Clarify if Options 2a and 2b defined in this paper and described in [11] are meant as separate or can only work together.
3. Comparison

3.1 Disambiguation-assisting information
The following table summarizes the parameters that may be used for disambiguation (at each proposed option’s chosen node):

Table 1: Disambiguation Parameters

	Cell Type
	Information
	Option 1

(Disambiguation @ HNB-GW)
	Options 2a & 2b

(Disambiguation @ SRNC)

	Source
	Source: CPICH ARFCN, PSC
	Yes
	YesNote 1 

	
	Source: CPICH OTD
	Yes
	Yes

	
	Source: CPICH RSCP
	Yes
	?

	
	Source: cell identity
	Yes
	Yes (implicit)

	Target
	Target: CPICH ARFCN, PSC
	Yes
	Yes

	
	Target: CPICH OTD
	Yes
	Yes

	
	Target: CPICH RSCP
	Yes
	?

	Other
	Other cells: CPICH ARFCN, PSC
	FFS
	Yes Note 2

	
	Other cells: CPICH OTD
	FFS
	?

	
	Other cells: CPICH RSCP
	FFS
	?

	Note 1: needed to correlate OTD in Measurement Report Message with source cell.

Note 2: per Figure 6.1.x.1.2-2 in [11]


Proposal 1: Discuss Table 1, and capture the result in section 6.1.x.2 of the TR [10]
3.2 Node Impact
The following table summarizes the nodes where implementation upgrade is expected, for each of the options:

Table 2: Node Upgrade Requirements

	Node
	Option 1

(Disambiguation @ HNB-GW)
	Option 2a

(Disambiguation @ SRNC, based on ANR-type info from Rel-9 CSG UEs)
	Option 2b

(Disambiguation @ SRNC, based on ANR-type info from OAM)

	RNC
	FFS  Note 1, Note 2
	Yes: disambiguation
	Yes: disambiguation
?: provide Reference Params Note 5  to SRNCNote 6

	UE
	No
	UE to hand-in: No
Other UEs: “substantial number of Release 9 UEs” [11]
	No

	HNB-GW
	Yes: disambiguation
	No
	No? Note 3

	HNB
	Yes: provide Reference Params to HNB-GW
	FFSNote 4
	Yes: provide Reference Params to HMS

	HMSNote 7
	No
	No
	Yes: provide Reference Params to NMHNB

	NMHNB Note 7
	No
	No
	Yes: provide Reference Params to NMMacro

	NMMacro Note 7
	No
	No
	Yes: provide Reference Params to DMRNC 

	DMRNC Note 7
	No
	No
	Yes: provide Reference Params to RNC

	Note 1: all the parameters from Table 1, except Source Cell Identity, are available in the UE’s Measurement Report Message, which SRNC “should” [5] make available to the HNB-GW. Such RNCs, which are also configurable as in Note 2, need no upgrade.
Note 2: Since the 28-bit Target Cell ID IE cannot be filled with the unknown target cell identity in option 1, Macro OAM can configure RNC with the Source Cell Identity instead, if RNC implementation allows this.
Note 3:While [11] claims no HNB-GW impact for Option 2, it is unclear how knowledge of  (Reference_OTD reaches SRNC, and if HNB-GW must be involved.
Note 4:Option 2a in [11] does not clarify how tractability of (Reference_OTD is ensured at the SRNC, and whether that imposes requirements new requirements on HNBs.
Note 5: See section 3.2.1

Note 6: See observation 3-ii
Note 7: OAM is not a monolithic block, unlike suggested in [11]. Refer to the Management reference model in Appendix A, which captures the various OAM nodes.


Proposal 2: Discuss Table 2, and capture the result in section 6.1.x.2 of the TR [10]
3.2.1 Reference Disambiguation Parameters
The Disambiguation Parameters from Table 1 must be matched against corresponding Reference Disambiguation Parameters for the target HNB. As an example, (Reference_OTD (the timing difference between the target HNB and source cell) illustrated in [11] is such a reference disambiguation parameter.

Option 1: Reference parameters can be estimated at HNBs and supplied via Iuh to the HNB-GW. (Reference_OTD (which changes continuously), can be supplied periodically.
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Figure 1: Reference Parameter updates for Option 1
Option 2a: We believe the intent is for SRNC to estimate Reference Parameters from the “significant number of Rel-9 UEs” [11] required by this option. It is however unclear what concentration of UEs needs to be Rel-9, to reliably track the permanently drifting (Reference_OTD, if this is even possible.
Observation 3-i: Further clarification is needed for the option 2a requirements, to determine whether the solution is feasible.

Option 2b: Reference parameters can be estimated at HNBs and supplied via Itf-SHNB ( Itf-NHMS ( OAM-Type-4 ( Itf-NMacro ( Itf-S to RNCs (c.f. Appendix A). 
· Case 1 (neighbor propagation): Reference parameters cold be configured only to RNCs whose cell(s) neighbor the HNB, then it could be further propagated via Iur (and Iu ?).
· Case 2 (global propagation): Reference parameters could alternatively be configured to all RNCs in the operator’s network.

Observation 3-ii: Further clarification is needed for option 2b on how reference parameters are configured in each (S)RNC.
In either case, the continuously drifting nature of (Reference_OTD would require periodic updates via the various OAM interfaces (and possibly Iu and/or Iur). While these updates would be an insignificant part of Iuh signaling in Option 1, it is unclear if whether the various OAM interfaces are meant to cope with such periodic and dynamic updates, for which control plane signaling (e.g. RNSAP, RANAP) has been found in the past to be a better fit (e.g. ANR, MRO).
Observation 3-iii: Further clarification is needed for option 2b on how (Reference_OTD is updated at (S)RNC for each HNB.

Proposal 3: Discuss observations 3-i, 3-ii and 3-iii, and capture the result in the TR [10].
3.2.2 Dependency on Rel-9 UEs
Option 2a relies on the presence of “a significant number of Rel-9 [SI-acquisition-implementing] UEs” in the network. This is contrary to the expectation [1] of contributors that such UEs will be in minority for a long time. The utility of Option 2a becomes of questionable value the network operator, if the presence of a significant number of such UEs has to be assumed.

Observation 4: The utility of Option 2a is of questionable value, since it assumes Rel-9 UEs are available in significant numbers.
The claim for success of Option 2a is predicated on the existence of functions like ANR and MRO [11]. While both Option 2a and the mentioned SON functions make use of UE measurements there is a clear difference in purpose: Option 2a is meant to enable a absent, yet needed feature (Macro ( HNB active hand-in), not to optimize otherwise working features. 
For example, if insufficient UEs exist for ANR to converge, a human operator can still ensure proper neighbor list configuration. If insufficient Rel-9 UEs exist for Option 2a to track Reference Parameters, active hand-in simply fails.

Observation 5: The viability of Option 2a is cannot be concluded from the mere existence of SON functions.
3.3 Interface Impact

The following table summarizes the interfaces where protocol upgrade is expected, for each of the options:

Table 3: Interface Update Requirements

	Interface
	Option 1

(Disambiguation @ HNB-GW)
	Option 2a

(Disambiguation @ SRNC, based on ANR-type info from Rel-9 CSG UEs)
	Option 2b

(Disambiguation @ SRNC, based on ANR-type info from OAM)

	Iu
	FFS Note 8
	No
	No? Note 9

	Iuh
	Yes: update of Reference Params Note 10
	No
	No? Note 9

	Iur
	No
	FFS Note 11
	FFS Note 11

	Itf-SHNB
	No
	No
	Yes: for updating of Reference Params

	Itf-NHNB
	No
	No
	Yes: for updating of Reference Params

	OAM-Type-4
	No
	No
	Yes: for updating of Reference Params

	Itf-NMacro
	No
	No
	Yes: for updating of Reference Params

	Itf-SMacro
	No
	No
	Yes: for updating of Reference Params

	Note 8: See notes 1 and 2 in Table 2. Disambiguation Parameters are, at any rate, transparent to the CN.
Note 9: [11] claims no impact, but see observation3-ii. It is unclear if OAM can be used to transfer Reference Parameters to (S)RNC.
Note 10: see section 3.2.1

Note 11: [11] does not clarify how Reference Parameters transferred from C-RNCs neighboring the target HNB to S-RNC. Iur would be a natural choice.


Proposal 6: Discuss Table 3, and capture the result in section 6.1.x.2 of the TR [10]
4. Summary
The following proposals and observations were made, for RAN3 to discuss:
Proposal 1: Discuss Table 1 (Disambiguation Parameters), and capture the result in section 6.1.x.2 of the TR [10]
Proposal 2: Discuss Table 2 (Node Update Requirements), and capture the result in section 6.1.x.2 of the TR [10]
Observation 3-i: Further clarification is needed for the option 2a requirements, to determine whether the solution is feasible.

Observation 3-ii: Further clarification is needed for option 2b on how reference parameters are configured in each (S)RNC.

Observation 3-iii: Further clarification is needed for option 2b on how (Reference_OTD is updated at (S)RNC for each HNB.

Proposal 3: Discuss observations 3-i, 3-ii and 3-iii, and capture the result in the TR [10].

Observation 4: The utility of Option 2a is of questionable value, since it assumes Rel-9 UEs are available in significant numbers.

Observation 5: The viability of Option 2a is cannot be concluded from the mere existence of SON functions.
Proposal 6: Discuss Table 3 (Interface Update Requirements), and capture the result in section 6.1.x.2 of the TR [10]
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Appendix A: OAM Architecture
Figure 1 below  (adapted from Figure 1 in [12] and Figure 4.1.1-1 in [13]) illustrates the OAM architecture. For notation simplicity in this contribution: 
· Type-1 interfaces are designated Itf-S
· Type-2 interfaces are designated Itf-N (even when EM is integrated in NE)

· Type-4 interfaces are designated as OAM-Type-4.
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Figure 2: Management reference model (specialized to RNCs and HNB Network Elements)
A few useful acronyms :
DM
=
Domain Manager

NM
=
Network Manager

NE
=
Network Element (e.g. RNC, HNB, NodeB)

EM
=
Element Manager 
Notes: 

· In Figure 2, we illustrated the case where exchanges between the HNB and Macro OAM subsystems occur via interface 4 (i.e. OAM-Type-4), keeping in mind preferences expressed in RAN3 to decouple HNB and Macro subsystems as much as possible. This approach is reflected in Table 2 and Table 3.

· As an alternative, exchanges between the HNB and Macro OAM subsystems could occur via interface 4a, The corresponding changes in Table 2 and Table 3 would be trivial.
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