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1 Introduction

It was discussed at pervious RAN5 meetings for testing proximity detection function. It was argued that RAN4 performance requirement is needed for testing this function. An LS R5-115775[1] was sent from RAN5 to seek guidance on the performance definition from RAN4.
In this contribution, we discuss the performance requirements for CSG proximity detection and provide the Text Proposal.

2 Discussion

2.1 CSG proximity detection function

The CSG proximity detection function was introduced in Rel-9 to allow the UE to notify the network when it is near a member CSG or hybrid cell. This function was captured in both Stage-2 (TS 25.367 for UTRA, TS 36.300 for E-UTRA) and Stage-3 (TS 25.331 for UTRA, TS 36.331 for E-UTRA) specifications. 
The proximity detection is an important function for inbound mobility feature. Network relies on the UE report proximity indication to trigger the inbound mobility procedure. Below figure shows the inter-frequency inbound mobility procedure as defined in TS 25.367.
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Figure 1 Inter-frequency inbound mobility procedure
Based on above procedure, we can find the inbound mobility can't work well without UE report proximity indication (Step 3). I.e. Network does not have the UE position information and can’t trigger UE when and where to measurement its member CSG/Hybrid cell.
Three capability IEs were introduced in TS25.331 for UE signalling its Proximity indication capability to network.

· Support of intra-frequency proximity indication

· Support of inter-frequency proximity indication

· Support of E-UTRA proximity indication
Network can enable the proximity detection function if UE support it. The UE behaviour for proximity detected is defined in chapter 14.7a.4 of TS 25.331 as below:
If proximity detection function is enabled for a RAT, the UE shall initiate the transmission and set the contents of IE "CSG Proximity Indication" in the MEASUREMENT REPORT message as follows:

1>
if the UE is aware that it is in the proximity of one or more CSG member cell(s) on a frequency of the enabled RAT, the UE shall:
2>
if the UE has not transmitted a “CSG Proximity Indication" for the RAT and frequency since the enabling of proximity detection function, or

2>
if the last “CSG Proximity Indication” transmitted for the concerned RAT and frequency was a leaving indication, and more than 5 s has elapsed since its transmission, 

3>
set the IE "CSG Proximity Indication" to "entering";

3>
set the IE "CSG Frequency info for UTRA" or "CSG Frequency info for E-UTRA " to the frequency of the cell(s) for which the Proximity Indication was triggered.
1>
if the UE leaves the proximity of all the CSG member cell(s) on a frequency of the enabled RAT, the UE shall:
2>
if the last “CSG Proximity Indication” transmitted for the concerned RAT and frequency was an entering indication, and more than 5 s has elapsed since its transmission,
3>
set the IE "CSG Proximity Indication" to "leaving";

3>
set the IE "CSG Frequency info for UTRA" or "CSG Frequency info for E-UTRA" to the frequencyof the cell(s) for which the Proximity Indication was triggered.
We can conclude that the proximity detection function was fully defined in RAN2 core specification. However, the performance requirement for proximity detection was not defined. (E.g. UE shall send proximity indication within ‘x’ secs, when criteria ‘y’ is met). To complete the standard definition for proximity detection function, it is propose:

Proposal 1: Introduce CSG proximity detection performance requirement in TS25.133.

2.2 Performance requirements for CSG proximity detection
The inbound mobility performance requirements were discussed in RAN2 [2]. The operator’s view on the time requirements for detection of proximity is 8~27s.
Operators’ views:
In general, a non-delayed inbound handover is desirable, considering that different charging policies may be applicable to CSG. Nevertheless, the requirements must be set carefully considering the UE battery impact. It is thought that different requirements would apply for intra-frequency case and inter-frequency/RAT case:

· For a use case where the CSG cell is used to extend coverage (e.g. intra-frequency), the inbound mobility is time critical just as for normal handover, i.e., handover is expected to complete in the order of 1 s. For intra-frequency it is believed to be feasible as the mobility is intra-frequency, i.e., no measurement gaps are needed and the UE would naturally detect the PCIs of CSG cells. It should however be discussed whether CSG check (GCI reading) is required by the UE and if so, how this can be supported.

· For a use case where the CSG cell is likely used where there is already macro coverage available, the inbound mobility is not as time critical as for the coverage extension case. For this case, the time taken by the UE can be segregated into four factors:

(a) Time taken by the UE to start CSG search;

(b) CSG search time;

(c) CSG system information reading (with or without NW assistance);

(d) Handover procedure time.

This overall time seems to reflect the user experience, e.g., from the time the user arrives at home till the UE is connected to the CSG cell. Since UE autonomous search has been agreed for inbound mobility, the factor (a) would depend on UE implementation. Nevertheless, the factor (a) seems to be the dominant time, as it is expected that the UE will verify the location (to trigger CSG search, based e.g. on, “fingerprint” or GPS information) only at certain intervals to save battery. Therefore, for the sum (a)+(b)+(c)+(d), operators expect 10-30 s, whereas for (b)+(c)+(d), operators expect 2-3 s.
It was understood that the proximity detection function based on autonomous search in RAN2. This also was captured in TS36.300:

1.
Proximity Estimation: in case the UE is able to determine, using autonomous search procedures, that it is near a CSG or hybrid cell whose CSG ID is in the UE’s CSG whitelist, the UE may provide to the source eNB an indication of proximity. The proximity indication may be used as follows:

-
If a measurement configuration is not present for the concerned frequency/RAT, the source eNB may configure the UE to perform measurements and reporting for the concerned frequency/RAT.

-
The source eNB may determine whether to perform other actions related to handover to HNB/HeNBs based on having received a proximity indication (for example, the source eNB may not configure the UE to acquire system information of the HNB/HeNB unless it has received a proximity indication).

Below figure shows the relationship between autonomous search function and proximity detection function.
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Figure 2 Autonomous search function and proximity detection function
To implement the autonomous search function, UE shall maintain a fingerprint area around its member CSG cell. While UE enter the fingerprint area:
· When UE in idle mode, UE will start the autonomous search function at point A and it will eventually reselect to the CSG cell at point B.
· When UE in CELL_DCH state and proximity detection measurement is enabling, it will report the proximity indication at point A. Then network will configure UE to measurement the inter-frequency CSG cell. At point B, the UE sends inter-frequency measurement report and network handover the UE to the CSG cell.

How UE management fingerprint information is not defined in specification and left for UE implementation. Typically there are two methods:

· GPS based: The fingerprint information stored in UE is GPS geography. UE matches current position and stored GPS information to detect of proximity.

· Macro cell based: The fingerprint information stored in UE is macro cell radio information. UE can detect of proximity based on measurement on macro cells. For each macro frequency, UE can store the corresponding macro cell as fingerprint information. While UE connects to a macro cell, it only require measure the cells on its current frequency and match the stored fingerprint information on that frequency. This means UE does not need measure gaps for detect of proximity.

From above discussion, it is reasonable to define the CSG proximity detection requirement based on the requirement defined for autonomous search function [3].
Proposal 2: Define the CSG proximity detection requirement based on the requirement defined for autonomous search function.

3 Conclusion

In this contribution, it is proposed:

Proposal 1: Introduce CSG proximity detection requirement in 25.133.

Proposal 2: Define the CSG proximity detection requirement based on the requirement defined for autonomous search function.

Based on the above proposals, the related text proposal in the change request can be founded in the annex. If it agreed, related formal CR will be provided. 
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5 Text Proposal
5.14
CSG proximity detection
5.14.1
Introduction

The requirements in this section apply to a UE which supports CSG proximity detection for handover.
5.14.2
Requirements
The UE shall report proximity indication within [6] minutes in the conditions shown in table 5.14.2 -1. There is no need for statistical testing of this requirement.
Table 5.14.2 -1: Parameters for CSG proximity detection
	Parameter
	Unit
	Cell 1
	Cell 2

	UARFCN Note1
	
	Channel 1
	Channel 2

	CSG indicator
	
	False
	True

	Primary scrambling code Note1
	
	Scrambling code 1
	Scrambling code 2

	CSG identity
	
	Not sent
	Sent

(Already stored in UE whitelist from previous visit)

	Propagation conditions
	
	Static, non multipath

	CSG cell previously visited by UE
	
	Yes

	
	
	
	

	CPICH_EcNote2
	dBm
	[≥TBD]
	[≥TBD]

	CPICH_Ec/Ior
	dB
	-10
	-10

	PCCPCH_Ec/Ior
	dB
	-12
	-12

	SCCPCH_Ec/Ior
	dB
	-12
	-12

	AICH_Ec/Ior
	dB
	-15
	-15

	SCH_Ec/Ior
	dB
	-15
	-15

	PICH_Ec/Ior
	dB
	-15
	-15
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	dBm/3.84 MHz
	Off
	Off

	Note 1:
For this requirement to be applicable, the UARFCN and scrambling code for cell 1 and cell 2 shall be unchanged from when the CSG cell was visited previously

Note 2: 
Chosen to ensure that CSG proximity detection has a high probability of success on every attempt made by UE











B





A





























CSG cell





Finger print











3GPP


[image: image1.emf]UE SRNC

9. Handover processing [6]

3. MEASUREMENT REPORT [CSG Proximity Indication]

4. MEASUREMENT CONTROL [ 

CSG Inter-frequency cell info

]

5. MEASUREMENT REPORT 

[measured PSCs]

8. MEASUREMENT REPORT 

[Cell Identity, CSG Member Indication]

1. MEASUREMENT CONTROL [(Measurement 

Type = CSG Proximity detection)]

6. MEASUREMENT CONTROL [(

report criteria = Periodical 

reporting criteria

), (Amount of reporting = 1), (

Inter-frequency 

SI Acquisition

)], 

7. UE reads System 

Information of the target HNB

2. UE detects proximity

_1364988161.vsd
UE


SRNC


7. UE reads System Information of the target HNB


9. Handover processing [6]


3. MEASUREMENT REPORT [CSG Proximity Indication]
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8. MEASUREMENT REPORT 
[Cell Identity, CSG Member Indication]


1. MEASUREMENT CONTROL [(Measurement Type = CSG Proximity detection)]


6. MEASUREMENT CONTROL [(report criteria = Periodical reporting criteria), (Amount of reporting = 1), (Inter-frequency SI Acquisition)], 


2. UE detects proximity



