3GPP TSG-RAN WG2 Meeting #77
R2-120404
Dresden, Germany  6th – 10th February, 2012
Agenda item:
10.6
Source:
Alcatel-Lucent
Title:
Solutions for CELL_FACH mobility to/from HNB cells 
Document for:
Discussion and Decision

1          Introduction

In LS from RAN3 [1] the request is made for RAN2 input concerning CELL_FACH support for HNB mobility, this paper discusses the issues in RAN2 and proposes some solutions.
2         Discussion
RAN3 in [2] have prioritized the cell-FACH mobility support for HNB cells as the highest priority. But the analysis did not cover whether the reselection is to an intra or inter-frequency cell.
In the table below the following assertions and assumptions are made:

1. Open cells and Hybrid cell will be in the Neighbour Cell List (NCL). Therefore legacy procedure is used for measuring/searching.
2. For the intra-frequency cases a UE can search, measure and read the SIB of CSG cells with no measurement occasions or gaps required. Whilst an autonomous search function could be used by the UE (similar to as in Idle and PCH states). Any change in performance requirements would be under the remit of RAN4, and would need to consider both when HS-DSCH discontinuous reception is ongoing and when HS-DSCH discontinuous reception is not ongoing.
	scenario
	From
	To
	Frequency
	List of RAN2 issues to solve

	1
	macro
	CSG
	Intra
	Cells not in the NCL 

	2
	macro
	CSG
	Inter
	a.Cells not in the NCL. 

b.CELL_FACH measurement occasions if required by UE. 

c.Reading of the SIB, in order to determine if UE is allowed.

	3
	CSG
	macro
	Intra
	NOTE1

	4
	CSG
	macro
	Inter
	NOTE1

	5
	CSG
	CSG
	Intra
	NOTE1

	6
	CSG
	CSG
	Inter
	NOTE1

Reading of the SIB, in order to determine if UE is allowed.


Table 1. CELL_FACH reselection searching/measuring and SIB reading from/to CSG cells

NOTE1. Assumption is that the ‘To’ cell will be in the Neighbour Cell List (NCL), therefore legacy procedure for measuring and searching is performed.
Proposal: It is proposed for RAN2 to agree on the list of issues related to CELL_FACH mobility to/from HNB cells for scenarios 1 to 6, which we consider can be captured as follows:
1. Detection and Search criteria for reselection in CELL_FACH

2. Measuring of inter-frequency CSG cells in CELL_FACH state

3. System Information Block reading of target CSG cell(s) in CELL_FACH state

The above is captured in [3].
In the next section we look at possible solutions.
2.1
Possible solutions

Detection and Search criteria for reselection in CELL_FACH 

Solution 1 – Same search criteria as Idle and PCH
In order to detect a CSG cell, a UE with a CSG whitelist in CELL_FACH state should be able to detect CSG cells from the “CSG PSC Split Information” IE and  “Dedicated CSG frequency List” IE. 
When reselecting in CELL_FACH state to CSG cells, a similar search criteria applies as is used for Idle and PCH states. 
· The UE autonomous search function shall be used by a UE in CELL_FACH for reselection to CSG cells on the same frequency as the source cell, when the CSG cell detected is suitable, and according to the reselection rules where the CSG cell is the highest ranked (using the cell reselection criteria).

· The UE search function shall be used by a UE in CELL_FACH for reselection to CSG cells on a different frequency to the source cell, when the CSG cell detected is the strongest cell, irrespective of the cell reselection rules.
Measuring of inter-frequency CSG cells in CELL_FACH state

Solution 1 - CSG frequencies are included in additional 2 frequencies.
For measuring CSG cells in CELL_FACH state a UE would need to measure on the dedicated CSG frequency(ies). UE could measure first on the dedicated CSG frequency(ies) and then additional frequencies (listed in the system information block type 11/11bis/12). Still keeping the maximum of 2 additional frequencies.
Solution 2 – UE measures on more than 2 additional frequencies, more FACH measurement periods are assigned.
For measuring CSG cells in CELL_FACH state a UE would need to measure on the dedicated CSG frequency(ies). This would be in addition to the requirement that a UE is only required to measure on two frequencies.

If a UE is required to measure more than 2 additional frequencies and UE requires measurement occasions to perform the measurements in CELL_FACH, the UE is assigned more inter-frequency FACH measurement occasions. 
If a UE is required to measure more than 2 additional frequencies and HS-DSCH discontinuous reception is ongoing, the UE could be assigned more DRX periods.
Allowing more measurement periods has the effect of needing to schedule the UE for more gaps for all FACH measurements, therefore some reduction in throughput would be expected in legacy UEs.
Solution 3 -  UE measures on more than 2 additional frequencies, additional set of FACH measurement periods are assigned.
If a UE is required to measure more than 2 additional frequencies and UE requires measurement occasions to perform the measurements in CELL_FACH, the UE is assigned an additional set of inter-frequency FACH measurement occasions for measuring CSG cells. 
If a UE is required to measure more than 2 additional frequencies and HS-DSCH discontinuous reception is ongoing, the UE could be assigned an additional set of DRX periods.
The second measurement period would only be used by UE supporting it and therefore not affecting any legacy UEs behaviour. 
Solution 4 – UE measures on more than 2 additional frequencies, UE uses autonomous gaps
UE uses autonomous gaps to measure more than 2 additional frequencies, where these frequencies are the dedicated CSG frequency(ies).
Table 1. Comparison of solutions for Measuring of inter-frequency CSG cells in CELL_FACH state
	
	Solution 1 CSG frequency(ies) are considered as part of 2 additional frequencies
	Solution 2 UE measures on more than 2 additional frequencies, more FACH measurement periods are assigned
	Solution 3 UE measures on more than 2 additional frequencies, additional set of FACH measurement periods are assigned.
	Solution 4 UE measures on more than 2 additional frequencies, UE uses autonomous gaps



	Impact on Performance of Legacy UE 
	None
	Impact on scheduling. Less periods to schedule traffic to legacy UE.
	None
	None

	Impact on reselection to inter-frequency cells in NCL
	Yes, if frequencies in NCL plus CSG frequencies > 2. UE won’t be able to reselect to some frequencies 
	Yes, reselection may be impacted for legacy and new UE
	None
	None

	Network impact
	None
	less periods to schedule traffic
	less periods to schedule traffic 
	Would need to be determined how network schedules for UE autonomous gaps.


System Information Block reading of target CSG cell(s) in CELL_FACH state

Solution 1 – UE doesn’t need to read SIB before reselecting to previously visited CSG cell. Instead relying on fingerprint.
For a previously visited member cell the UE will have a whitelist entry for the cell, and a set of information pertaining to the CSG cell that would allow the UE to send a proximity indication in CELL_DCH. It is expected that a UE will know that it near a member CSG cell and therefore recognize from measurements fingerprint the member CSG cell in which case it may not need to read the SIB information before reselecting, but rather reselects, then reads the SIB (as a final check on the membership) before sending the CELL UPDATE message (if allowed). 

The list of solutions could then be used as RAN2 input into the RAN3 TR37.308.

3
Conclusion
It is proposed that RAN2 discuss the list of solutions raised related to CELL_FACH mobility to/from HNB cells, and use section 2.1 as RAN2 input into the RAN3 TR37.308.
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