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3 Text Proposal for TR37.083

The text below proposes changes to be included in TR37.083 v0.1.4.
***********************Start of changes**********************  

6.1.3
Legacy UE mobility
6.1.3.1
Problem Statement

The term Legacy UE refers to non SIB-reading UEs (to be confirmed).

In dense HNB deployment scenarios the size of the NCL with 32 PSC values per frequency carrier will be a limiting factor especially in co-channel deployment with macro cells.

The PSCs of the neighbouring hybrid access HNB cells need to be indicated in the NCL of the serving macro cell in order to support inbound mobility with legacy and non-member UEs. The same is required in open access HNB cell deployments for all UEs.

In closed access HNB deployments the limited size of NCL is only part of the problems in supporting the legacy UEs for inbound handovers. Additionally the deployments where non-member legacy UEs trigger a significant number of handover attempts  could experience a corresponding Core Network signalling increase and identification of proper handover target may get delayed leading to handover failures in worst case.

The analysis below is focusing on solving the problem of the limited NCL space in case of dense co-channel HNB deployments in order to improve the legacy UE support in hybrid access cell scenarios and the support of all UEs in dense open access cell scenarios. The closed access HNB deployments will benefit of solving this problem, however the Core Network signalling increase is an additional issue for target CSG cell scenarios.

One option to solve the addressed problem is to reserve for HNBs only very few PSC values, which have to be reused among the HNBs. 

This however leads to another issue to be solved, the PSC Confusion problem. This may result in the inability of identifying, at the macro RNC, a unique target HNB corresponding to a PSC reported by a UE. 

The Table 6.1.3.1.1 summarises the scenarios in which mobility issues due to PSC confusion might be encountered when legacy UEs attempt to handover to HNB cells.

Table 6.1.3.1.1

	
	Is mobility scenario relevant?
	Are potential mobility issues foreseen?
	Issues to be solved with this scenario

	Macro to Hybrid/Open Access HNB
	Yes
	Case 1: Deployments where Open and Hybrid cells are coordinated and deployed with uniquely identifiable PSCs do not suffer from PSC confusion.

Case 2: Networks where Open and Hybrid HNBs are not deployed with uniquely identifiable PSCs suffer from PSC confusion.

Rel-9 hand-in was designed on the basis of presence of CSG capabilities at the UE in order to avoid issues due to potential PSC Confusion for Open and Hybrid HNBs. Some companies assert that PSC allocation for Open and Hybrid cells could be such as to avoid PSC confusion
	Case 1: N/A 

Case2: PSC confusion

	Macro to Closed Access HNB
	Yes 

	Yes, in cases where high density Closed Access HNBs are deployed and limited PSC ranges are allocated.

Given that the NCL size is already limited even for macro cells, anything other than a couple of Closed Access HNBs per macro would cause PSC confusion
	Target cell disambiguation in intra and inter carrier deployments

	Closed Access HNB to Closed Access HNB
	Yes, 

	FFS
Independently of the access mode source HNBs will in many cases be able to list all their neighbour cells 
	FFS

	Open/Hybrid HNB to Closed Access HNB
	Yes,

	
	FFS

	Open/Hybrid HNB to Open/Hybrid HNB
	Yes

	
	FFS

	Closed Access HNB to Open/Hybrid Access HNB
	Yes,

	
	FFS

	Closed Access HNB to Closed Access HNB
	Yes, 

	
	FFS


The issue of PSC confusion in the Macro to HNB mobility is illustrated in Step 2 of Figure 6.1.3.1.1. The Cell Id IE in this step is normally filled:

A.  via a configured PSC(Cell Id map

or

B.  from the SI Measurement Report of a supporting Rel-9 UE.

In case the association between identified PSC and Cell ID cannot be achieved, neither of these approaches is feasible for UEs not supporting the Rel-9 SI Acquisition feature.

Subsections 6.1.3.3 and 6.1.3.4 capture proposed options for addressing Legacy UE hand-in from Macro to HNB cells.
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Figure 6.1.3.1.1: S-RNC cannot identify HNB in PSC Confusion causes
Figure
6.1.3.2
Scope

6.1.3.2.1 Use case scenario

The use case scenario for support of legacy (non CSG capable) UEs mobility to HNB cells is where an operator has deployed a large enough number of neighbour cells within the macro carrier that the macro cell NCL is nearly saturated (e.g. more than 24 cells are already configured). 

Further, the operator has decided to deploy on the same carrier a considerable amount of HNB cells (e.g. more than 4-8 per macro cell), which would imply PSC confusion.
PSC Confusion exists when the number of HNBs within a macro coverage exceeds the number of PSC entries available for deploying HNBs (e.g. illustrated in [12] for six NCL HNB entries and eleven HNBs).

Moreover, another condition is that for the foreseeable future UEs with SI acquisition for HO capabilities will constitute a minority of the UE population that should be able to handover to such HNB cells.

Note: 
With respect to Open and Hybrid cells, if the deployment is such that the macro NCL is very close to saturation (e.g. more than 28 PSCs already used in the NCL), the deployment of any kind of additonal cells will be more constrained regardless of UE release. This is because the smaller the range of available PSCs in the NCL, the smaller the PSC range that can be reused by allocation to such cells and stricter constraints (e.g. low density of HNBs) will be needed for these additional cells, otherwise there will be a risk of PSC collision.


6.1.3.2.2 Hybrid and Open HNBs
Solutions in this discussion are targetted to deployments where PSC Confusion exists, as described in 6.1.3.1.
If it is assumed that dense small cell deployments are in place (to the point of NCL saturation) and Open and Hybrid cells are deployed in the same macro carrier, then non-CSG capable UEs are likely to experience call drops when approaching hybrid or open HNBs while connected to a rapidly degrading macro signal.

6.1.3.2.3 CSG HNBs

The absence of CSG support in the UE results in lack of pre-filtering of candidate closed cells (as per release 9 support) on the source side. This can be the cause of unnecessary handover requests to the target HNB-GW, and additional signalling in the core network and at the gateway. Although in some cases the HO will be successful (if the UE is a member), in many cases (depending on RF conditions) an unnecessary HO may be triggered when instead a different handling would be preferable (e.g., HO to a different macro carrier to avoid interference from the closed cell).

As such, enhancements under discussion are generally not suitable for closed cells.
6.1.3.X
Status Quo
Active mode mobility towards open and hybrid cells subject to PSC confusion is possible for UEs capable of SI-acquisition.

Active mode mobility of legacy UEs towards HNB cells is possible when these cells are included in the NCL of the serving macro cell and when no PSC confusion is present. 
In other cases, where disambiguation is not possible for UEs not capable of SI acquisition, mobility to HNBs is not possible. 
6.1.3.3
Options

6.1.3.3.1
Option 1: Disambiguation at HNB-GW
6.1.3.3.1.1
Option 1a: Disambiguation at HNB-GW ((OTD/Source Cell/C-PICH)
The combination of three approaches is proposed to help the HNB-GW disambiguate the correct target HNB in step 4 of Figure 6.1.3.1.1:

1. Source Cell

2. Timing Difference ((OTD)

3. C-PICH matching
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Figure 6.1.3.3.1.1.1: HNB Disambiguation

6.1.3.3.1.1.1
Source Cell

This technique allows the HNB-GW to consider as candidate targets only those HNBs in the neighbourhood of the source macro cell.

This requires delivery of the Source Macro cell identity from SRNC to the HNB-GW.

In the event multiple cells are measured by a UE in step 1 of Figure 6.1.3.3.1.1.1, providing to the HNB-GW information for all such cells can increase the resolution of the disambiguation approach. Such information helps when the UE is in soft hand-over when the Step 1 report is executed, or when the HNB is in neighborhood multiple deployed cells reportable in Step 1.

Useful information for each such macro cell is:

· Cell Id (to match against cells observed by the HNB)
· CPICH RSCP (e.g. to assist the in selecting the best matching neighbor(s) for disambiguation).

6.1.3.3.1.1.2
Timing Difference ((OTD)

This technique allows the HNB-GW to consider as candidate targets only those HNBs whose downlink frame timing matches with that reported by the UE.

Namely, and referring to Figure 6.1.3.3.1.1.2.1:

· (OTD = (OTDHNB1 - OTD MNB) represents the target HNB’s timing with respect to the macro cell, as measured by the UE

· OTDcell = UE’s timing with respect to the given cell.

· OTDcell = OFFcell*10 ms + Tmcell (expressed in chips), as reported by R99 UEs [9] 

· OFF and Tm compose the “SFN-CFN observed time difference” [10] §5.1.8

· (OTD ( [0, 256*38400-1] chips
· OTDHNB1 and OTD MNB are reportable with event-1a.

· (Reference_OTD is measurable by each HNB

· The availability of thousands of random (Reference_OTD signatures makes timing signature confusion unlikely within the macrocell

· (Reference_OTD is robust to UTRAN clock drifts

At the HNB-GW, the comparison between (Reference_OTD and (OTD is the basis of the (OTD-based disambiguation approach. This approach is also illustrated in the Appendix of contribution [11].

In the event multiple HNB neighbours are reported in Step 1 of Figure 6.1.3.1.1, OTD MNB for each such neighbor should be made available to the HNB-GW.
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Figure 6.1.3.3.1.1.2.1: (OTD approach
6.1.3.3.1.1.3
C-PICH matching

This technique allows the HNB-GW to consider as candidate targets only those HNBs whose pilots match with that reported by the UE. While the approaches in 6.1.3.1.1.1.1 and 6.1.3.1.1.1.2 offer the most significant increase in resolution, C-PICH matching can be helpful to further increase disambiguation capability.

HNB pilots can be characterized by:

· Primary Scrambling Code

· ARFCN

· CPICH RSCP 

6.1.3.3.1.1.4
Signalling
Providing OFFHNB1, TmHNB1, OFFMNB, TmMNB, and the Source Cell to the target HNB-GW is necessary to address PSC Confusion, as shown in the figure below. Additional useful target information are PSC and ARFCN.

In addition HNBAP signalling would be needed to inform the HNB-GW of (Reference_OTD and corresponding macro neighbors. Signaling the HNB’s C-PICH (i.e. PSC and ARFCN) would also be helpful.


[image: image4]
Figure 6.1.3.3.1.1.4.1: Iu Signaling with Source & Delta-OTD-based disambiguation
6.1.3.3.1.1.5
Inter-frequency handover
The value of OFF “is always reported to be 0” for inter-frequency cells in Step-1 [10].

Therefore it should be noted that the range of (OTD will be different for intra and inter-frequency cell measurements (e.g. when the HNB cell is measured on another frequency than the source cell) and hence the ability to disambiguate in the two scenarios will also differ.
6.1.3.3.1.2
Option 1b: Disambiguation at HNB-GW based on UL detection at HNB sub-system(UE UL PSC/UE UL DPCCH/target PSC) 

In this solution, the disambiguation is also located in the HNB-GW. The HNB-GW will distribute the handover UE information to the candidate target cells, which having the same PSC as the target cell. The candidate cells should measure the UL DPCCH of the UE by reusing the uplink synchronization procedure with the UE info and send the measurement result (e.g. SIR) to the HNB GW. The UE information shall include the UL PSC and UL DPCCH Chip offset of the Radio Link with respect to the target cell frame boundary. Then the HNB GW selects the best cell as the target cell based the measurement result of the cells. Then HNB GW could trigger the RL Setup Request/Relocation Message in the target cell to continue the handover procedure as usual.

Note: For inter-frequency hand-in, a second receiver may be required in the HNB to detect the UE camping on another frequency.

6.1.3.3.1.2.1
Signalling
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[image: image5]
Figure 6.1.3.3.1.2.1.1: Disambiguation by Uplink Detection

Figure 6.1.3.3.1.2.1.1 shows an example of signalling procedure following the solution proposed.
1) A legacy UE sends Measurement Report Message to SRNC.

2) The SRNC sends Relocation Message or Radio Link Setup Request Message to HNB GW including the target cell PSC, UE UL PSC and UL DPCCH chip offset.


Note: the relocation can be transmitted by RANAP or, if available RNSAP. 

3) The HNB GW acquires the candidate target cells based on the target cell PSC, sends the information from the SRNC to the candidate cells, and the candidate target cells measure the Uplink signal quality of the UE and respond with  the measurement result to HNB GW. 

4) The HNB GW selects the best cell based on the measurement result (e.g. RSCP/SIR) from candidate cells.

6.1.3.3.1.3
Option 1c: Disambiguation at HNB-GW(UE UL detection + (OTD Filtering) 

In this solution, the disambiguation is also located in the HNB-GW. The HNB-GW should firstly filter the candidate target cells with (OTD information, and the HNB-GW will distribute the handover UE information to the remaining candidate target cells. Should any further ambiguity remain after HNB-GW filtering, the UE UL detection as in Option 1b will be used to resolve it.

The following steps are the same as solution 1b, except (OTD filtering is performed at the HNB-GW in step 3a, prior to step 3b.
Note: option 1c combines the benefits of both solutions 1a (minimized amount of Iuh signalling and excellent intra-frequency disambiguation) and 1b (excellent inter-frequency disambiguation ability).
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Figure 6.1.3.3.1.3.1: Disambiguation by Uplink Detection with (OTD Filtering at the HNB-GW
6.1.3.3.2
Option 2: Disambiguation at Serving RNC
In this solution information needed to carry out disambiguation of the target cell are stored in the serving RNC (SRNC).  This information may consists of some or all of the following:

1. System Information of target cell
2. PSCs of cells neighbouring the target cell 

3. Timing Difference ((OTD) between source and target cell
The following sections explain how this information can be used to support mobility of legacy UEs to HNB cells.

6.1.3.3.2.1
Acquisition of information at SRNC

It is assumed that by the time Release 11 HNB architectures would be fully deployed there would be a substantial number of Release 9 UEs available. Release 9 UEs are able to acquire System Information for detected cells. Therefore it is plausible to rely on such UEs to report to a SRNC System Information of cells not configured or not included in the Neighbour Cell List of the SRNC.
It has to be noted that this assumption is already adopted across several technical areas in 3GPP.  For example, the UTRAN ANR function purely relies on Release 10 UEs for collecting and reporting neighbour cell information able to enhance the Neighbour Relation Table of an RNC. Similarly, in LTE, the adjustment of mobility parameters between cells for resolution of mobility failures relies on the presence of Release 9 and Release 10 UEs capable of supporting the MRO function.

By means of Release 9 UEs an RNC can acquire System Information about the cells neighbouring each served cell.  It has to be noted that the serving RNC does not need to be reported any System Information for cells directly served, given that all the cell configuration parameters for those cells are already known.

Moreover, an RNC can collect information about the PSCs of cells in the neighbourhood of a given target cell.  
For example, if it is assumed that a UE reports a given Cell-n with PSC-n as the strongest target cell, information about the PSCs of the cells neighbouring Cell-n are provided by the UE in the reported PSCs included in the monitored set and/or in the detected set of cells the UE is able to monitor.

Similarly, the RNC can also store timing difference information between source and target cells reported by the UE.  Such timing difference information may consist of some or all of the following (as described in [10]):

A. SFN (Target Cell) – SFN (Source Cell)
B. SFN (Target Cell) – CFN (Source Cell)
Alternatively, information about the HNB cells neighbouring RNC served cells could be acquired via OAM configuration.
In fact, a HNB needs to report to its OAM system a considerable amount of information regarding every detected cells neighbouring its served cell.  This information consists of, amongst other IEs, the PSC, Cell ID, LAC, RAC and CSG ID of neighbouring cells.
The HNB OAM system could send this information to the RNC to either speed up creation of a neighbour cell database or to fully create and maintain such database.   
6.1.3.3.2.2:
Target Cell Disambiguation at SRNC


[image: image7]
Figure 6.1.3.3.2.2.1: Suport for HNB mobility for legacy UEs

In figure 6.1.3.3.2.2.1 The procedures of neighbour information acquisition described in section 6.1.3.3.2.2 are shown, where the SRNC can either acquire neighbour cell information via CSG capable UEs or it can acquire them via OAM.

In addition to these procedures the figure shows the process of target disambiguation in cases of mobility involving legacy UEs.

When a legacy UE detects a target cell (by means of detecting its PSC), it will also report to the SRNC a number of other PSCs belonging to either monitored cells (i.e. cells in the macro NCL) or to detected cells (i.e. cells not in the macro NCL). Moreover, the legacy UE will report timing difference information between source and target.

The SRNC can compare the information reported by the legacy UE with the neighbour cell information previously acquired and stored. By means of such comparison the target disambiguation can be carried out. 

It has to be noted that disambiguation of the target based on detected PSCs in a given neighbourhood is a principle already acknowledged in Release 9.  In fact, Release 9 UEs can report a CSG Proximity Indicator by means of so called “fingerprinting”, which was discussed in several occasions as consisting of monitoring and recording the ecosystem of PSCs surrounding an accessible CSG cells. The same principle is used and enhanced in this solution.

6.1.3.3.2.3:
Signalling

One of the main advantages of the proposed solution is that it does not require any changes in the signalling procedures currently standardised for relocation.


[image: image8]
Figure 6.1.3.3.2.3.1: Signalling exchange for HNB mobility of legacy UEs

Figure 6.1.3.3.2.3.1 shows an example of signalling procedure following the solution proposed.  

1) Legacy UE reports the cell associated to PSC=3 as the strongest monitored cell.
The UE also reports other monitored PSCs (i.e. PSC=1 and PSC=12) and the timing difference between source cell and target cell (i.e. HNBc).

2) SRNC uses the database of neighbour cell information to disambiguate the target cell associated to PSC=3 reported by the UE.  Such disambiguation results in identifying HNBc as the target.

3) SRNC triggers a legacy RANAP: RELOCATION REQUIRED procedure towards the SGSN/MSC

4) SGSN/MSC triggers RANAP: RELOCATION REQUEST to the HNB GW, which will then forward the message to HNBc.

The solution proposed guarantees the following:

1) It maintains a fundamental principle adopted across 3GPP networks, namely that source RNS detects and decides to which target relocation needs to be addressed

2) It minimises the impact on the network by involving only the SRNC in the target resolution process

3) It does not impact any interface, allowing for interoperability with legacy HNB infrastructure 

6.1.3.4
Discussion
This section captures a framework to compare solutions in section 6.1.3.3 to the current solution based on the deployment of Rel-10 nodes. Regarding Option 2, a further split into Options 2a and 2b is effected, as described in 6.1.3.3

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

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

b) Disambiguation-assisting information supplied by the HNB


6.1.3.4.1 Parameters for Disambiguation

Table 6.1.3.4.1.1 summarizes the parameters that may be used for disambiguation (at each proposed option’s chosen node).

Note that for reach disambiguation parameter, a reference parameter stored in the disambiguation node (as per each solution) is be compared against the corresponding parameter in the Measurement Report Message that triggers hand-in.

Table 6.1.3.4.1.1: Disambiguation Parameters
	Node Type
	Information
	Option 1a

Disambiguation @ HNB-GW((OTD)
	Option 1b

Disambiguation @ HNB-GW(UE UL Detection)
	Option 1c

Disambiguation @ HNB-GW((OTD+ UE UL Detection)
	Option 2a

(Disambiguation @ SRNC, 

based on information supplied by Rel-9 UEs to SRNC)
	Option 2b

(Disambiguation @ SRNC, based on information supplied by HNBs to SRNC))

	Source Cell
	Source: CPICH ARFCN, PSC
	Yes
	Yes
	YesNote 4
	YesNote 1 
	YesNote 1

	
	Source: CPICH OTD
	Yes
	No
	YesNote 4
	Yes
	No

	
	Source: CPICH RSCP
	Yes
	No
	YesNote 4
	No
	No

	
	Source: cell identity
	Yes
	Yes
	Yes Note 4
	Yes (implicit)
	Yes (implicit)

	Target Cell
	Target: CPICH ARFCN, PSC
	Yes
	Yes
	Yes Note 4
	Yes
	Yes

	
	Target: CPICH OTD
	Yes
	No
	Yes Note 4
	Yes
	No

	
	Target: CPICH RSCP
	Yes
	No
	Yes Note 4
	Yes
	No

	Other Cells
	Other cells: CPICH ARFCN, PSC
	Yes
	No
	Yes Note 4
	Yes Note 2
	Yes Note 2

	
	Other cells: CPICH OTD
	Yes
	No
	Yes Note 4
	Yes
	No

	
	Other cells: CPICH RSCP
	Yes
	No
	Yes Note 4
	Yes
	Yes

	UE
	UL DPCCH:SIR Note 5 
UL Scrambling Code Note 6
UL DPCCH：Chip Offset of the UL DPCCH with respect to the target HNB’s frame boundary (aka Tm,HNB + T0). 
	No
	Yes
	Yes Note 4
	No
	No

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

Note 2: per Figure 6.1.3.1.2-2

Note 3: TBD, based on clarification during e-mail discussions how reference OTD values are obtained for Option 2b
Note 4: Same as for Solution 1a

Note 5: As measured by the target HNB

Note 6: As configured at the source cell, before hand-in


6.1.3.4.2 Node Impact

The following table summarizes the nodes where implementation upgrade is expected, for each of the options:

Table 6.1.3.4.2.1: Node Upgrade Requirements
	Node
	Option 1a

Disambiguation @ HNB-GW((OTD)
	Option 1b

Disambiguation @ HNB-GW(UE UL Detection)
	Option 1c

Disambiguation @ HNB-GW((OTD+ UE UL Detection)
	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
	YesNote 7
	YesNote 7
	Yes: disambiguation

TBD: provide reference params from DRNC to SRNCNote 2
	Yes: disambiguation

TBD: provide reference params from DRNC to SRNCNote 2

	UE
	No
	No
	No
	UE to hand-in: No
Other UEs: “substantial number of Release 9 UEs” Ref x
	No

	HNB-GW
	Yes: disambiguation
	Yes: disambiguation based on UE UL information
	Yes: Filtering by OTD information and disambiguation based on UE UL information
	No
	Yes, HNB GW will need to update SRNC with HNB timing information

Note: when option 2b is used in conjunction with option 2a it is sufficient to have Rel9 UEs to report timing difference, therefore avoiding impacts on HNB GW

	HNB
	Yes: provide Reference Params to HNB-GW
	Yes: Detecting UE based on UE information and response HNB-GW the result. 
	Yes: provide Reference Params to HNB-GW and Detecting UE based on UE information and response HNB-GW the result. 
	No 4
	Yes, HNB will need to report timing information to HNB GW

Note: when option 2b is used in conjunction with option 2a it is sufficient to have Rel9 UEs to report timing difference, therefore avoiding impacts on HNB

	HMS
	No
	No
	No
	No
	No

	NMHNB 
	No
	No
	No
	No
	Yes Note6

	NMMacro 
	No
	No
	No
	No
	Yes Note6

	DMRNC 
	No
	No
	No
	No
	Yes Note6

	Note 1: Source Cell Id can already provided part of UE History Information, as clarified in Ref y. All other parameters from[9], except Source Cell Identity, are available in the UE’s Measurement Report Message, which SRNC “should” [9] make available to the HNB-GW. Such RNCs need no upgrade. 

The structure of the RRC container (SRNS Relocation Info) can carry a single measurement report regarding the target cell's pilot strength. The OTD measurement reports are already an integral part of the UE’s measurement report and UE provides them (c.f. 3GPP TS 25.331, section 10.3.7.6) based on measurement configuration by RNC.
RNC is able to configure the UE for cell measurements including OTD. The requirement in RAN2 for including the UE’s measurement report in the RRC transparent container at handover time a “should” not a “shall” requirements (c.f. 3GPP TS 25.331, section 14.12.4.2[9]).  It is then concievable that current RNC might not deliver the Measurement Report that "triggered the SRNS relocation" in the RRC container.
Note 2: TBD, based on clarification during e-mail discussion regarding which disambiguation parameters are used for Options 2a and 2b.

Note 3: TBD, based on clarifications during e-mail discussion about how and which reference parameters are tracked for Option 2b

Note 4: TBD, based on clarification during e-mail discussion regarding how tractability of (Reference_OTD is ensured at the SRNC for option 2a, and whether that imposes requirements new requirements on HNBs.
Note 5: Given the network operators’ desire to operate HNB and Macro networks independently, many HMSs do not implement Itf-N; regardless of any standard support identifiable for Note 3, an upgrade of this node is likely required for Option 2b.

Note 6: Option 2a relies on identification of target based on surrounding neighbour PCIs. Such set of neighbour be provided by the HNB HMS, which is informed about neighbour cells for each HNB cell.  

Note 7: The UE’s UL Scrambling Code prior to hand-in must be provided to the target HNB-GW, along with the UE’s Tm measurmement of the target HNB.


6.1.3.4.3 Interface Impact

Table 6.1.3.4.3.1 summarizes the interfaces where protocol upgrade is expected, for each of the options.

Table 6.1.3.4.3.1: Interface Impact
	Table 1: Interface Update RequirementsInterface
	Option 1a

Disambiguation @ HNB-GW((OTD)
	Option 1b

Disambiguation @ HNB-GW(UE UL Detection)
	Option 1c

Disambiguation @ HNB-GW((OTD+ UE UL Detection)
	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 1
	FFS Note 1
	FFS Note 1
	No
	No

	Iuh
	Yes: update of reference parameters 
	Yes:a new UE UL detection procedure Note 5 
	Yes: update of reference parameters and a new UE UL detection procedure Note 5 
	No
	Yes

Note: when option 2b is used in conjunction with option 2a it is sufficient to have Rel9 UEs to report timing difference, therefore avoiding impacts on Iuh

	Iur
	No
	Yes: transmit target cell information. Note 4
	Yes: transmit target cell information. Note 4
	TBD Note 3
	Yes

Note: when option 2b is used in conjunction with option 2a it is sufficient to have Rel9 UEs to report timing difference, therefore avoiding impacts on Iur

	Itf-SHNB
	No
	No
	No
	No
	No

	Itf-NHNB
	No
	No
	No
	No
	No

	OAM-Type-4
	No
	No
	No
	No
	No

	Itf-NMacro
	No
	No
	No
	No
	No

	Itf-SMacro
	No
	No
	No
	No
	No

	Note 1: See note 1 and 2 in Table 6.1.3.4.2.1. Disambiguation Parameters would, at any rate, be transparent to the CN.

Note 2: TBD, based on clarifications during e-mail discussion about which disambiguation parameters are used for Option 2b, and how corresponding reference parameters are made available to the (S)RNC.

Note 3: TBD, based on clarifications during e-mail discussion on how reference Parameters transferred from C-RNCs neighboring the target HNB to S-RNC for Option 2a. Iur would be a natural choice, although others are also possible.
Note 4: It is only involved in case of soft handover procedure.


6.1.3.4.4 Specification Impact

Option 1a: Impacts are expected on the following specifications:

· TS 25.467, Stage2 for HNB operation:
· Description of the functionalities in RNC, HNB-GW and HNB required in order to support the target cell identification based on the timing difference information.
· Description of the conditions when the serving RNC adds the timing difference measurement results to the RRC container (or alternatively, as explicit new IEs within the RANAP container).
· TS 25.469, Stage 3 Iuh interface Application Part (HNBAP) signalling:
· Signalling procedures to deliver and to update the timing difference information between the HNBs and the serving HNB-GW.
· TS 25.413, Stage 3 Iu interface Application Part (RANAP) or TS 25.331, Stage 3 RRC: 
· either in 25.413 the transparent container transports the UE measured timing difference information from the SRNC to the HNB-GW as explicit new IEs

· or in 25.331, existing IEs within the SRNS RELOCATION INFO are utilised to transport the UE measured timing difference. Whether this is possible without protocol changes (at least change of semantics) would need to be clarified with RAN2.
Option 1b: Impacts are expected on the following specifications:

· TS 25.467, Stage2 for HNB operation:
· Description of the functionalities in RNC, HNB-GW and HNB required in order to support the target cell identification based on the timing difference information.
· Description of the conditions when the serving RNC adds the target cell’s Tm measurement result and the UE’s UL scrambling code to the RRC container (or alternatively, as explicit new IEs within the RANAP container).
· TS 25.469, Stage 3 Iuh interface Application Part (HNBAP) signalling:
· Signalling changes to deliver the UE’s UL scrambling code and the taget cell Tm measurement to all HNBs in PSC Confusion.
· TS 25.413, Stage 3 Iu interface Application Part (RANAP) or TS 25.331, Stage 3 RRC: 
· IEs to transport the UE UL Scramblign code and the target cell Tm measurement to the target RNC

Option 1c: Since option 1c combines options 1a and 1b, refer to the impacts of options 1a and 1b

***********************End of changes**********************  
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Proposal : It is proposed to include the text in section 3 in TR 37.803 v0.1.4
RANAP Relocation Request





(





Source Cell Id





,





OTD





HNB





, 





OTD





MNB





)





HNB





-





GW





Core Network





S





-





RNC





1





3





HNB





1





Disambiguation using 











OTD





+ Source Cell





4





HNB





2





(In PSC





Confusion)





RANAP  Relocation Required





(





Source Cell Id





, HNB





-





GW id





,





OTD





HNB





, 





OTD





MNB





from 





Step 1





)





2





3 Detect UE Uplink Request/Response





Macro NodeB

















HNB











HNB











HNB











HNB











HNB











HNB





1 Measurement Report





2





3





4 Relocation Message/ RL setup Request








3





Relocation Message/ RL setup Request








3b Detect UE Uplink Request/Response





Macro NodeB

















HNB











HNB











HNB











HNB











HNB











HNB





1 Measurement Report





2





3b





4 Relocation Message/ RL setup Request








3b





Relocation Message/ RL setup Request








3a Filtering candidate target based on OTD at HNB-GW





HNB





HNB

















Neighbour Cell Data Acquisition Phase – UE Assisted





CSG UEs





Legacy UE





SRNC





HNB





Target Cell Disambiguation





1. Measurement report (target cell’s PSC, monitored cells’ PSCs, detected cells’ PSC, Source-Target Timing Difference)





3. MEASUREMENT REPORT (SI Reporting)


[PSC, Cell Identity, CSG ID, Cell Access Mod,e CSG Membership Indication]








2. MEASUREMENT CONTROL (SI Acquisition Configuration)








4. Neighbour Cell Information Update





5. Measurement report (target cell’s PSC, monitored cells’ PSCs, detected cells’ PSC, Source-Target Timing Difference)





6. Neighbour Cell Information Lookup and Target Detection





OAM





Neighbour Cell Data Acquisition Phase – OAM Assisted





2a. Neighbour Cells Configuration


[PSC, Cell Identity, CSG ID, Cell Access Mod,e CSG Membership Indication]








1a. Neighbour Cells SI Report


[PSC, Cell Identity, CSG ID, Cell Access Mod,e CSG Membership Indication]








7. Mobility Signalling 








SRNC





 





 





 





 





 





 


























H























Legacy UE











PSC=1





PSC=3





PSC=12





PSC=3





1. UE Report:�PSC=3 – Strongest�Timing Difference (PSC=3-Source)�PSC=12, PSC=1 – Detected Set





2. SRNC Detects Target Cell = HNBc





HNBa





HNBb





HNBc





HNBd











HNB GW





SGSN/MSC





3. RELOCATION REQUIRED





4. RELOCATION REQUEST





4. RELOCATION REQUEST








[image: image11.png]


[image: image12.png]MSC/SGSN



[image: image13.png]Ch



[image: image14.png]HNB GW



[image: image15.emf][image: image16.emf][image: image17.emf][image: image18.emf][image: image19.emf][image: image20.emf][image: image21.emf][image: image22.emf][image: image23.emf][image: image24.emf][image: image25.emf][image: image26.emf][image: image27.emf][image: image28.emf][image: image29.emf][image: image30.emf][image: image31.emf][image: image32.emf][image: image33.emf][image: image34.emf][image: image35.emf][image: image36.emf][image: image37.emf][image: image38.emf][image: image39.emf][image: image40.emf]