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1 Introduction
HNB inbound mobility agreements reached in RAN2#67 [1] for UMTS intra and inter-frequency inbound mobility to CSG/Hybrid cells were captured in a CR [2] to 25.367. It was decided that further email discussion should try to focus on the flow charts for the different inbound mobility cases and following aspects [1]:

-
Do we want to adapt the current measurement events, or want new events ?


- In case of adaptations of existing events, what adaptations ?


- In case of new events, what events ?

-
When should UE stop acquiring SI information (e.g. in case target cell quality goes down)

-
Any other remaining FFS in the stage-2

-
What does proximity to an eNB mean ?
Intra-frequency & inter-frequency inbound mobility procedures and their related aspects are presented in Section 2 and 3 respectively. Section 4 discusses common aspects related to both intra and inter-frequency inbound mobility.
You are asked to indicate your views in the tables provided. As the discussion goes forward, we can open more tables, if required, for more questions and discussion.

1.1 Definitions

PSC search trigger: the event that prompts the UE to initiate search for PSCs of CSG/Hybrid cells.

System Information (SI): Cell Identity, CSG ID, CSG Indicator IEs, as read by the UE from MIB and SIB3 or SIB4 

SI Report: Measurement Report Message (MRM) containing Cell Identity. For CSG cells, the result of preliminary access control is also included. Other information is FFS.
Measurement Gaps (MG): generic name referring to time periods when the UE will tune to another frequency for measurement of L1 or L3 parameters. 
Compressed MGs (CM MGs): special kind of Measurement Gaps suitable for reading only L1 parameters. These will be referred to explicitly where needed in the discussion.
Scheduled MGs or Scheduled Gaps: MGs whose exact timing is preconfigured by the RAN.
Autonomous MGs or Autonomous Gaps: MGs whose timing is not preconfigured by the RAN.
Member UE: A UE is considered to be member UE of a CSG/hybrid cell if the CSG ID broadcast by the cell is present in UE’s Allowed CSG List.
1.2 Summary and Way Forward
The summary of this discussion on the items discussed and the proposed way forward is as follows:
Intra-Frequency Inbound Mobility
Item-2.1.1: Basic Behavior
Most of the companies agreed to the following behavior:

“If an event is triggered in the UE for a PSC that is part of the range of PSCs (corresponding to CSG cells or cells suffering from PSC confusion), the UE shall perform SIB 3 or SIB4 reading, if directed by the network for that event. The event-specific direction is provided by the network as part of the MCM”

Proposed Way Forward: RAN2 should capture the above statement as an agreement

Item-2.1.2: Incorporating the PSC Range Decision
Should the CELL_INFO_LIST variable be logically expanded (Stage 3 FFS) to include the PSCs present in the range of PSCs?  
a) CELL_INFO_LIST should be logically expanded: - 6 companies

· Main arguments: allows re-use of existing specified event handling procedures, easily incorporates hybrid/CSG cells in the current measurement framework, minimizes changes to Stage 3 text
b) CELL_INFO_LIST should not be logically expanded: - 3 companies
· Main arguments: concerns on CELL_INFO_LIST extension impacting existing system and specification, preference to extend events to trigger for cells from the ‘detected set cells’ or to add a new set “CSG set cells” for triggering events for CSG/[Hybrid?] cells.
c) Needs more discussion for the case where the CSG/Hybrid cells do not suffer from PSC confusion – 1 company
Proposed Way Forward: RAN2 should discuss and compare the above approaches (a) and (b) of incorporating PSC range, to allow UE to perform measurements and trigger events for the PSCs present in this range
Item-2.1.3: Cell Individual Offsets
Should we define a common Cell individual offset for the range of PSCs defined for intra-frequency inbound mobility?
a) Yes: - 3 companies
· Main arguments: more efficient in terms of number of bits, trade off between control by the network and complexity, network is not expected to be aware of the PSCs of CSG/Hybrid cell(s) of which the UE is a member and hence, same offset value is likely to be used for CSG/hybrid cells
b) Needs more discussion/No: -  6 companies

· Main arguments: Concerned about having same offset for multiple cells, would prefer to consider it in future release, cell individual offset is not widely used
Proposed Way Forward: RAN2 should discuss if Cell Individual Offset is useful for CSG/hybrid cells and make a decision on the above approach.
Inter-Frequency Inbound Mobility
Item-3.1.1: Flavors of Autonomous Gaps
a) Single Step UE initiated autonomous gaps: - No support
b) Two Step UE initiated autonomous gaps (i.e., UE initiates autonomous gaps but informs RAN): - 4 companies 
· Main arguments: allows RAN to take appropriate action during autonomous gaps since it’s aware of it, acceptable RRC signalling trade-off in comparison to other options
c) RAN initiated autonomous gaps (or similar solution with Network control): 4 companies
· Main arguments: more control to RAN, similar to LTE eNB-initiated gaps
d) Need more discussion: 1 company
Proposed Way Forward: RAN2 should not consider “Single Step UE initiated autonomous gaps” option and only discuss & decide between the other two options above. 
Item-3.2.1: Flavors of Scheduled Gaps
a) Single Scheduled Gap (RAN provides a single SI gap to the UE): No support
· Main arguments: can cause large audible gaps and total loss of power control
b) Multiple Scheduled Gaps (RAN provides multiple gaps to the UE in steps): 1 company
· Main arguments: reduces the gap duration
c) Need further discussion: 6 companies
· Main arguments: none of the options for scheduled gaps is attractive, large audible gaps, complexity, preference for autonomous gaps

Proposed Way Forward: Since scheduled gap based solutions do not have enough support, RAN2 should agree on autonomous gap based solutions.
Item-3.3: Autonomous or Scheduled Gaps?
a) Autonomous Gaps are preferred: 8 companies
· Main arguments: simpler, optimizes UE tune away time, minimizes loss of power control bits and packet losses, not a good idea to introduce complexity at the network for a procedure that may not happen that frequently
b) Scheduled Gaps are preferred: 1 company

· Main arguments: More network control, concerns about RAN4 effort
Proposed Way Forward: RAN2 should agree on autonomous gap based solutions, since most of the companies prefer it.
Item-3.4a: Understanding of UE’s indication of proximity to a CSG/hybrid cell
Most of the companies agreed that the UE’s indication of proximity to CSG/hybrid cell to the network implies UE’s need for CM gaps (if required) to detect the presence of its CSG/hybrid cell. This indication shall be based on UE implemenation (autonomous search, fingerprint etc.).

Two companies expressed interest in discussing the contents of UE’s proximity indication which may include information about the proximate HNB. 
There wasn’t much support for the explicit negative proximity indication and one of the companies pointed out that negative proximity indication can be handled with existing mechanisms (for example, absence of this indication could be considered as negative).
Proposed Way Forward: 
1. Agree that proximity indication to the network implies UE need for CM gaps (if required)
2. Agree that explicit negative proximity indication is not required and can be handled by existing mechanisms (for example, absence of proximity indication can be considered as negative)

3. Discuss the contents of proximity indicator. Should it contain information about the proximate HNB (for example, frequency of the HNB etc.)?
Item-3.4b: How shall the presence/absence of the proximity indicator in MRM sent in Step 4/4a of Figure 2 (autonomous gaps) and Step 4 of Figure 3 (scheduled gaps) be interpreted?
Most of the companies agreed that the presence of proximity indicator in MRM sent with HNB PSC report should imply UE’s confidence that a reported PSC belongs to its CSG/hybrid cell, and thus, SI acquisition for the PSC is desirable. 
Proposed Way Forward: RAN2 should capture this as an agreement
Item-3.5.1: Are new 2x triggers necessary to support inter-frequency active mobility to CSG/hybrid cells?
a) Yes: - 2 companies
· Main arguments: current inter-frequency events are ‘frequency based’ and not ‘cell based’ which may not lead to appropriate triggering of events
b) No: - 4 companies 
· Main arguments: proxmity indication by the UE and existing periodic measurements configuration seems sufficient, optimizations based on new events can be considered in Rel-10
c) Needs more discussion: 3 companies
Proposed Way Forward: More discussion is required to make a decision which should also take into account the amount of work that maybe required for each option.
Item-3.5.2: PSC Range for Inter-Frequency Reports
Should the network be able to configure the range of PSCs (corresponding to CSG cells or cells suffering from PSC confusion) for the relevant frequencies as part of the MCM?

· Yes: All 9 companies 

Proposed Way Forward: Capture the following text as an agreement: 
“As part of the inter-frequency measurement configuration, the network can configure a range of PSCs (corresponding to CSG cells or cells suffering from PSC confusion) per frequency for which the UE shall perform measurements”
Common issues for Intra/Inter-frequency inbound mobility
Item-4.1: When should UE stop acquiring SI?
Broadly two different views were presented on this:
1. Should be left to UE implementation as long as MPS defined for the UE is met

2. NW should defines maximum time or the threshold or some other stop condition 
Proposed Way Forward: Since this item is not a high priority for the design work, the above two options can be discussed further later.
Item-4.2.1: Reporting of Preliminary Access Check
Most of the companies agreed to the following statement:
“The preliminary access check of the target CSG/hybrid cell, for which the UE has read the SI,  shall be reported as ‘positive’ by the UE if the broadcast CSG ID of the target cell is present in the UE’s Allowed CSG List.”

Also, most of these companies were also in favor of reporting failure of preliminary access check as well. That is,
“The preliminary access check of the target CSG/hybrid cell, for which the UE has read the SI,  shall be reported as ‘negative’ by the UE if the broadcast CSG ID of the target cell is not present in the UE’s Allowed CSG List.”
Proposed Way Forward: To capture the above two statements as an agreement. 
Item-4.2.2: Reporting of CSG Identity
All companies agreed that it is ‘feasible’ for the UE to provide CSG ID of the target cell in the measurement report.  
Some of the companies, however, questioned the usefulness of reporting CSG ID.
Proposed Way Forward: RAN2 reply to RAN3 LS can say that it is feasible for the UE to provide CSG ID of the target cell if RAN3 sees a need for it. RAN2 wants RAN3 to evaluate the usefulness and RAN2 will report the CSG ID if it is considered useful by RAN3. 
2 Intra-frequency inbound mobility

The essential steps of this procedure for both CSG cells & hybrid cells (irrespective of UE membership) are shown in Figure 1. These steps are referred to throughout this section. 










NEC comment: it is not clear if the assumption is that non member UE will also report target cell SI. Hybrid cell is an open cell for non member and can not help NW to resolve PSC confusion.
2.1  Current or New Intra-frequency Measurement Events?
The network makes handover decisions based on the measurement report messages (Step 4 in Figure 1), configured by measurement control messages (Step 1 in Figure 1). 

The following has already been agreed for intra-frequency UE measurement configuration/report [2]:

“As part of the intra-frequency measurement configuration, the network can configure a range of PSCs (corresponding to CSG cells or cells suffering from PSC confusion), for which the UE should report other relevant handover preparation information (acquired by reading SIB3/4 of the target cell) in addition to the result of the preliminary access check.”
To help decide whether new kinds of events need to be introduced or whether modifications to existing event types are sufficient ([3], [4]), it is important to understand the new desired behavior and configurations. 

2.1.1 Measurement Reporting: Basic Behavior

Since it may not be desirable to perform reading of SIBs for the above range of PSCs for every event (for example, the events that are not meant to trigger handovers by the network may not require SIB reading), it is good to restrict the reading of SIBs to a subset of the configured measurements.

Item-2.1.1) Do companies agree to the following desired behavior:
“If an event is triggered in the UE for a PSC that is part of the range of PSCs (corresponding to CSG cells or cells suffering from PSC confusion), the UE shall perform SIB 3 or SIB4 reading, if directed by the network for that event. The event-specific direction is provided by the network as part of the MCM”

Also, please indicate if any other/additional behavior is required
	Company
	Agree/

Disagree/ Needs more discussion
	Comments

	Qualcomm
	Agree
	

	CATT
	Agree
	We think it is useful to restrict the SIB acquirement for the range of PCSs in configured measurements.

	Huawei
	Needs more discussion
	As the PSC of CSG/Hybrid cells are signalling in MCM using range of PSCs. Maybe the SI reading needn’t be explicitly indicated in the MCM.  If a MCM contains the PSCs ranges, the UE requires reading the SI of corresponding target cells and the SI report will associated with this MCM. 

	Samsung
	Agree
	

	NEC
	Agree
	We think UE should be able to read SIB3/4 even in case NW does not have PSC confusion and UE should be able to perform preliminary access check in this case and report it. So one option could be that NW ask to report result of preliminary access check only when there is no confusion or NW always sends PSC range because UE reading target cell SI is unavoidable. UE reporting is different.  May be this is more stage 3 but we wanted to highlight the options.

	ALU
	Agree
	

	Nokia, NSN
	agree
	UE should perform SIB reading only on those cells which have been indicated by the NW. 

	Deutsche Telekom
	Agree
	Same as Nokia/NSN

	Telecom Italia
	Agree
	

	InterDigital
	Agree
	


2.1.2 Measurement Reporting: Incorporating the PSC Range Decision
Currently, the cells to be monitored by the UE in CELL_DCH are required to be present within the CELL_INFO_LIST variable. This variable can contain information of up to 32 intra-frequency cells and can be updated either via system information broadcast (through intra-frequency neighbour cell list in SIB11/12), or via MEASRUREMENT CONTROL message. 
Since the range of PSCs (in Item-2.1.1) is likely go beyond the 32 size limitation and is likely to have PSCs that are not present in the current intra-frequency cell list broadcast/sent to the UE, the monitored set for the UE can be expanded to also include cells provided by this new range of PSCs. 

In other words, CELL_INFO_LIST variable can be logically expanded (Stage 3 FFS) to be the union of the cells:

· present in the current intra-frequency cell list broadcast/sent to the UE 

· present in the range of PSCs (in Item-2.1.1) sent to the UE

Item-2.1.2) Please indicate your position on the need to logically expand the CELL_INFO_LIST variable to also include the PSCs present in the range of PSCs (in Item-2.1.1)?
	Company
	Agree/

Disagree/ 

Needs more discussion
	Comments

	Qualcomm
	Agree
	Such an extension allows re-use of existing specified event handling procedures and naturally integrates the CSG/Hybrid cells in the current measurement reporting and configuration framework.

	CATT
	Agree
	

	Huawei
	Agree
	Agree expand the CELL_INFO_LIST to accommodate the CSG/Hybrid cells.

	Samsung
	Agree
	

	NEC
	Need further discussion
	If NW does not have confusion then not all PSCs monitored by UE may be in CELL_INFO_LIST. 

	ALU
	Agree
	For the stage 3 information, FYI. The rel-9 DC-HSUPA feature with the addition of a secondary E-DCH active set, may also need to consider/discuss an increase to this variable, 

	Nokia, NSN
	Disagree
	CELL_INFO_LIST is managed with tight rules whereby cells are added and removed to the variable in specific locations. Extending this will have impact on the management of the list and for measurements set up for macro NW mobility, UE will trigger measurement events set up for macro mobility when detecting CSG cells. Additionally macro cells will trigger events set up for CSG mobility. All of this causes unnecessary signaling of measurement reports to the NW. Would like to see analysis here of how CELL_INFO_LIST can be managed to contain entries which are not mapped to specific cells – where to put these? If list is larger than 32 then this does not help since RAN 4 performance requirement is that UE needs to monitor up 32 cells, so RAN4 need to look at this also.

Currently events are set up to trigger from active set cells, monitored set cells, or detected set cell ( or a combination of these ). Events triggered .e.g. with monitored set cells would trigger from CSG cells also if added to CELL_INFO_LIST. It would make more sense to extend events to trigger from “detected set cells” (i.e. those not in NCL) and/or add a new type “CSG set cells” which can be set up to trigger events (and CSG cell in NCL or not in NCL). This would mean NW has control that CSG cells do not trigger macro mobility events, and macro cells do not trigger CSG mobility events. It has the advantage that we do not interfere with existing measurement setup designed for macro mobility, it does not impact e.g. RAN4 requirements (UE can monitor these using autonomous search method), and has minimum impact to the RAN2 specifications. This could be used to configure existing events, or new events (depending on the route chosen). 

Extending CELL_INFO_LIST has significant impact to specification and system. 

	Deutsche Telekom
	Disagree
	Similar reasoning as Nokia/NSN. 
The CSG PSC list is a completely independent list/variable.

	Telecom Italia
	Agree
	

	InterDigital
	Disagree
	We prefer the approach outlined by Nokia/NSN.


2.1.3 Measurement Events: Cell Individual Offsets
For each cell that is monitored, a cell individual offset can be assigned with inband signalling. The offset is added to the measurement quantity before the UE evaluates if an event has occurred. The UE receives the cell individual offsets for each primary CPICH in the IE “Cell individual offset” included in the IE “Cell info” associated with each measurement object included in the MEASUREMENT CONTROL message.
To define cell individual offset for each PSC present in the range of PSCs (in Item 2.1.1), two possible options could be considered:

· Option 1: A common Cell individual offset for the range of PSCs (in Item 2.1.1) is defined

· Option 2: Cell individual offset for each PSC in the range of PSCs (in Item 2.1.1) is defined using the existing method (which is subject to the current 32 entries limitation of the CELL_INFO_LIST variable)

Item-2.1.3) Please indicate your preferred option from the above
	Company
	Opt-1/ Opt-2/ Needs more discussion
	Comments

	Qualcomm
	Option-1
	Since the network is not expected to be aware of the PSCs of CSG/Hybrid cell(s) of which the UE is a member, option-2 will have to be used in a manner where offsets for PSCs of all HNBs have to be provided to the UE. This requires a large number of signaling bits, and option-1 is more efficient in terms of number of bits.

	CATT
	Option 2
	By using the common offset, there is no difference between cells and no individuality for every cell individual offset value. And the same as mentioned above (in Item 2.1.2), if the CELL_INFO_LIST variable logically expanded, there will be no limitation. So we think using the existing method is more advisable.

	Huawei
	Needs more discussion
	We are not sure the common Cell individual offset works as it applies for many cells. Maybe this can be discussed in further release.

	Samsung
	Needs more discussion
	We worry about drawbacks by applying the same offset to multiple home cells. We can think of this kind of enhancement in the future release.

	NEC
	Needs more discussion
	Agree with Samsung

	ALU
	Option 1
	In the case of supporting legacy UE Inbound HO, CSG cells will need to be in the NCL therefore option 2 can be 
tilized. But given that one PSC = many cells it is likely the same Cell individual offset value is used. So in the case when CSG cells are not in the NCL, then we agree option 1 for intra-freq HO makes the most sense. Also may want to consider different ranges of PSC’s have different CIO, which gives a mix of option 1 and 2.

	Nokia, NSN
	Disagree
	Agree with Huawei, Samsung, NEC. 

	Deutsche Telekom
	Disagree
	Common offset is not useful. 

CIO is not widely used in today’s (macro) networks, hence unlikely to be needed for CSG. So no need in Rel-9 …

	Telecom Italia
	Option 1
	Trade of between control by the network and complexity.

	InterDigital
	Needs more discussion
	Another possibility is to have a CSG-specific event as outlined in the LTE discussion.


3 Inter-frequency inbound mobility

The essential steps of this procedure for CSG and hybrid cells are shown in Figure 2 and Figure 3. 
Since agreement has not been reached on whether autonomous or scheduled gaps would be used, both options are illustrated in Figure 2 and Figure 3 respectively. To make progress and have a clear understanding on both these options, it is proposed that companies comment on the questions raised for each of the options, even if it is not their preferred option.

Step 1 in both Figure 2 and Figure 3 is only applicable for member UEs. 
Note that the UE may include the relevant SI in MRM in Step 4 (in both the figures) and 4a (in Figure 2), if already available with the UE due to opportunistic acquisition [2]. 

3.1 Autonomous Measurement Gaps





                                  










The timing of autonomous gaps is not configured by RAN and hence, the RAN doesn’t control the exact time interval for which the UE tunes away to another frequency for SI reading. The UE is free to optimize/minimize its total tune away time.

3.1.1 Flavors of Autonomous Gaps
In Figure 2, the following three flavors of autonomous gaps have been shown:

Option 1: Single Step UE initiated autonomous gaps: The UE can assume that it has permission to take gaps if it finds it necessary after Step 3. It can, therefore, initiate gaps without asking or informing RAN.
Option 2: Two Step UE initiated autonomous gaps: The UE can assume that it has permission to take gaps if it finds it necessary after Step 3. It can, therefore, initiate gaps without asking RAN. However, it informs RAN about its decision.
Option 3:  RAN initiated autonomous gaps: The RAN explicitly informs the UE if it’s allowed to initiate autonomous gaps after MRM reporting of HNB PSC.
Item-3.1.1) Please indicate your preferred option below
	Company
	Preferred Option (1/2/3)/

Needs further discussion
	Comments

	Qualcomm
	Option 2
	- The network is made aware of the possibility of UE autonomous gaps, and has the opportunity to take appropriate action.

- Acceptable RRC signalling trade-off between options 1 and 3.

	CATT
	Option 2
	It is beneficial for the RAN get the information of UE’s decision to initiate autonomous gaps, we agree with Qualcomm’ option.

	Huawei
	Option 2
	Agree with Qualcomm.

	NEC
	Option 2
	Agree with Qualcomm.

	ALU
	Further discussion
	We would like to wait and consider the performance specification from RAN4 for the SI acquisition gaps impact, then to determine if the NodeB needs to be made aware of the of the UE ‘tuning away’.

	Nokia, NSN
	needs further discussion
	One option is that NW can configure whether UE waits for NW command (option 3) or otherwise. 

	Deutsche Telekom
	Further discussion
	Final decision shall be up to the network … (option 3 or similar).

	Telecom Italia
	Option 3
	We prefer to maintain some control in the RAN, since the gaps can be started based on network activity.

	InterDigital
	Option 3
	For LTE we have agreed on eNB-initiated gaps. It would seem that the motivation (allow some control by network) having led to that decision also apply to UMTS? Indeed, the motivation seems stronger as the disruption is likely to be worse in UMTS (longer gaps needed, power control issues).


3.2 Scheduled Measurement Gaps






                                  




                                                                              










The timing of scheduled gaps is pre-configured by RAN and hence, the RAN controls the length of time for which the UE tunes away for SI reading. During a scheduled gap, the UE is not expected to receive any data.
3.2.1 Flavors of Scheduled Gaps

For SI reading, it is proposed to evaluate the following two flavors of scheduled gaps, as shown in Figure 3: 

PS: If you would like to propose or mention any other option, please indicate that in your comments. 

1. Single Scheduled Gap: RAN provides a single SI gap to the UE (Step 5a in Figure 3), during which the UE is expected to read all the relevant system information (i.e., MIB and SIB3/4) [6]. 
2. Multiple Scheduled Gaps: The network provides multiple gaps to the UE in steps to read system information [7].  Some more explanation of this option is provided below:

As shown in Figure 3, first, a scheduled gap is configured by the RAN to allow reading of the target cell’s MIB by the UE.  Since the repetition of MIB is 80msec, the network may provide a gap of at least 100msec (80msec repetition period + 20msec for actual MIB reading) to take into account the worst scheduling case (i.e., the UE just misses the MIB at the beginning of the scheduled gap). Please note that this assumes target cell channel quality remains good and the UE is able to decode the MIB in its first attempt. 
After acquiring MIB, the UE knows the schedule of SIB3/4 and hence, provides this timing information to the RAN. RAN then uses this timing information to schedule the next scheduled gap to allow reading of SIB3/4 by the UE.
Item-3.2.1)  If Scheduled gaps are adopted, which of the above options will be preferable?
	Company
	Preferred Option (1/2/Needs further discussion)
	Comments

	Qualcomm
	Needs further discussion
	• Single Scheduled Gaps option seems simpler, but would require very large audible gaps and can cause total loss of power control
• Multiple Schedule Gaps option is excessively complex, requires audible gaps, can cause loss of power control and needs large amount of RRC signalling (a simplified version of the RRC signalling required for the RNC<->UE handshaking is captured in Figure 3)

	Huawei
	Needs further discussion
	If auto GAPs can not be made to work: We prefer a method where no GAPs are provided and we use intra frequency handover. By giving in the Proximity indication information that the UE may not be on the best frequency [We need to check this]. 

	ALU
	Needs further discussion
	Agree with QC, and also need to consider any RAN4 feedback.

	Nokia, NSN
	
	Prefer autonomous gaps.

	Deutsche Telekom
	---
	Prefer autonomous gaps.

	Telecom Italia
	Option 2
	Scheduled gaps represent the best solution from an operator point of view.

Option 2 allows reducing the gap duration and, hence, limits the service impact. However, if deemed too much complex option 1 can also be considered.

	InterDigital
	Needs further discussion
	None of the two options seems very attractive at the moment


3.3 Autonomous or Scheduled Gaps?

Since we are evaluating both options in this discussion, the companies can indicate/change their preference at any point during the discussion in the comparison table below.

Item 3.3) Please indicate your preferred option below
	Company
	Scheduled

Gaps
	Autonomous 

Gaps
	Comments

	Qualcomm
	
	X
	- Allows UE to minimize the time it tunes away from serving frequency and hence, the packet losses from the serving cell. 
- It also allows UE to minimize the loss of power control bits.

	CATT
	
	X
	It is flexible for the UE to optimize/minimize its total tune away time according to the current conditions.

	Huawei
	
	X
	Autonomous gap is a simple and light weight solution. The network can optimize the performance if the Option 2 or Option 3 is selected for Autonomous gaps (Section 3.1).

	Samsung
	
	X
	It seems not a good idea to introduce complex, hard to implement method for hand-in that may not happen frequently.

	NEC
	
	X
	

	ALU
	
	X
	- But with caveat that depending on MPS from RAN4, the NodeB may also need notifying (similar to CM gaps)

	Nokia, NSN
	
	X
	

	Deutsche Telekom
	
	X
	(good comment from Samsung)

	Telecom Italia
	X
	
	Inter-frequency scenario should be based on scheduled gaps, as network is always in control of measurements procedures in connected mode when user plane is active and scheduling is ongoing.

In order to ensure standard UE behaviour with autonomous gaps, a lot of effort is required in RAN4, since different test cases are needed for different type of service.
Being autonomous gaps approach a new feature, RAN4 impacts should also be analysed.


3.4 Proximity Indicator

In RAN2#67 [1], it was decided that for member UEs the network can rely on UE’s indication (e.g. based on fingerprint, etc.) to trigger CM gaps (Step 1in Figure 2 and Figure 3). Since this indication is likely to be based on proximity as determined by the UE, it is important to clarify what the proximity indication to a CSG/hybrid means.
Item-3.4a) Please detail your understanding of UE’s indication of proximity to a CSG/hybrid cell

	Company
	Comments

	Qualcomm
	Presence of the indicator should imply to the network, UE’s need for CM gaps to detect the presence of its CSG/hybrid cell. The absence of this indicator should imply the opposite.

	CATT
	This indicator aids to quickly detect the candidate cell. However, we would like to specify the contents of this indicator and the entity to manage this indicator

	Huawei
	The proximity indication sends from UE to network when the fingerprint matched. The usage of proximity indication is to acquire a normal CM gap for inter-frequency PSC detection. We think other information can be provided which allows the network to place the UE on a frequency where intra freq handover can occur.

	Samsung
	We have the same view with QCOM. In addition, we can think of introducing negative proximity indication to release the configured gap.

	NEC
	Agree with Qualcomm. Negative proximity could be handled with existing mechanisms.

	ALU
	Agree with Qualcomm

	Nokia, NSN
	This was described in our previous contribution R2-093836 on activation of compressed mode. 

	Deutsche Telekom
	UE indicated based on implementation specific autonomous search that it is in the proximity of an allowed CSG cell and thus require CM (if needed for the measurements),
Benefits of negative indication must be proven ..

	Telecom Italia
	Same view as Qualcomm.

	InterDigital
	Same view as Qualcomm.
However, we also think it would be beneficial that CM gaps are stopped when no longer needed. We would like to understand better which existing mechanism(s) allow the network to know if/when to release the CM gaps?


Since this UE indication based on proximity (referred to as ‘proximity indicator’ from now on) will be reported by the UE in MRM, it is also important to understand its interpretation in Step 4 and 4a of Figure 2 & Step 4 of Figure 3.

Item-3.4b) How shall the presence/absence of the proximity indicator in MRM sent in Step 4/4a of Figure 2 (autonomous gaps) and Step 4 of Figure 3 (scheduled gaps) be interpreted?
	Company
	Comments

	
	

	Qualcomm
	Presence of the indicator should imply to the network, UE’s confidence that a reported PSC belongs to its CSG/hybrid cell, and thus, its need to perform SI acquisition. The absence of this indicator should imply the opposite.

	CATT
	Agree with QC’s comments. 

	Huawei
	Based on our understanding of Item-3.4a), the Step 4 and 4a of Figure 2 & Step 4 of Figure 3 need not include the proximity indication.

	Samsung
	We have the same understanding as QCOM on the interpretation of presence of the proximity indicator. But maybe it can be reported in a different message.

	ALU
	Agree

	Nokia, NSN
	The indicator has 2 functions. 

1- request for compressed mode to perform inter-freq measurements. This can be done by measurement report not containing PSC but indicating the measurement ID of the event set up for CSG.

2 – indication that a detected PSC may be the UE home cell + SIB reading is desirable. This can be done by reporting the PSC, and including a proximity indication. 

In other words as Qualcomm mentioned this is a degree of confidence that UE is near a home cell and some further action is needed. The other type of report would be a report including PSC + result of SIB reading.

	Deutsche Telekom
	Same as Nokia/NSN

	Telecom Italia
	Same view as Qualcomm.

	InterDigital
	Same view as Nokia/NSN for “function 2” only. In our understanding “function 1” refers to Step 1.

We think the use of same terminology to refer to both indications can be confusing. We suggest to keep “proximity indication” for the one of Step 1, and choose another term (e.g. “ID acquisition request”) for the one of Step 4/4a.


3.5 Current events or New Inter-Frequency Measurement events?
To help decide what changes are needed to the current measurement reporting framework, it is important to understand the new configurations/behavior required for Measurement Reporting of CSG/hybrid cells. 
3.5.1 Generating Inter-frequency MRM after Step 3
The MRM generated by the UE after CM gaps are activated (steps 4, 4a for Autonomous SI Gaps in Figure 2, and step 4 for Scheduled SI Gaps in Figure 3Figure 3
) is needed to detect the presence of a new CSG/Hybrid on a non-serving frequency, even if the quality of that frequency has not changed (i.e. no 2x event (such as event 2c, etc.) was triggered, as currently defined in [9]).

That MRM can be generated by a cell-specific event-based inter-frequency trigger (to be defined [4]), or via existing configuration (e.g. periodic measurements configuration, after compressed mode gaps).

If the MRM is to be generated by an event-based trigger, then new per-CSG/Hybrid cell triggers need to be defined [4]. This need is due to existing inter-frequency events being triggered by the estimated quality of the frequency and not by the quality of individual cells on that frequency. This frequency quality estimate for a particular frequency is computed based on the ‘virtual active set’ configured for that frequency.
Item-3.5.1)  Are new 2x triggers necessary to support inter-frequency active mobility to CSG/hybrid cells?
	Company
	Yes/

No/

Needs more disc.
	Comments

	Qualcomm
	No
	The existing framework seems sufficient. For instance, a one-shot periodic measurement after step 3 of  Figure 2 or Figure 3 is all that is needed. 

Defining new triggers in Rel-9 seems an excessive effort that needs further justification. If usefulness of new triggers is shown, signalling optimizations via new cell-based 2x triggers can be considered in Rel-10.

	Huawei
	No
	Agree with Qualcomm.

	Samsung
	No
	

	NEC
	No
	

	ALU
	Needs more disc
	May also want to consider CIO for Inter-Freq HNB cells

	Nokia, NSN
	Yes
	Currently there is no event for proximity. It makes sense to set up a new event which can report the level of confidence of proximity to a CSG cell. 

1- proximity only – need compressed mode and/or SIB reading gap

2- PSC detected is best on frequency, needs SIB reading

3- SIBs read – matched CSG ID detected

The event triggers currently defined are not suitable for CSG mobility. We would need an event which indicates that cell is best on the frequency. Currently we can only indicate that a frequency is above a threshold + this can be triggered by a macro cell on the frequency causing unnecessary reports and possible SIB readings.

	Deutsche Telekom
	Yes
	Same as Nokia/NSN

Absence of such an event configuration means that the macro cell does not support inbound Handover to CSG as proposed by us in [R2-094243].

	Telecom Italia
	Need more disc.
	Both solutions seem to work, but further discussion is needed to understand the details.

	InterDigital
	Need more disc.
	Agree with Nokia, NSN that we need events to send proximity indication for CM gaps (1) and SIBs read (3). 
However, our understanding of the question is that it relates to the stage where you already have your CM gaps and PSC has been detected. In this case, we are not convinced that a new event for “PSC of CSG best on frequency” is required, given that the network could also configure periodic measurements.


3.5.2 PSC Range for Inter-Frequency Reports
The UE needs to know the PSCs to measure on each frequency (Step 3 in Figure 2 and Figure 3). Currently, this is constrained by “Inter-frequency cell info” part of the variable CELL_INFO_LIST, which only allows listing of a maximum of 32 PSCs for all the frequencies. 

So, for measurement, either the HNB PSCs can be listed in the above existing list which is shared with macro PSCs (subject to 32 size limit) or a PSC range of CSG/hybrid cells can be defined for each frequency.

PSC range for CSG/hybrid cells can also be used for autonomous gaps Option 1 and 2 to inform the UE about the PSCs that require SI reading (Step 5 in Figure 2). Moreover, the PSC range is useful in autonomous gaps Option 3 and Scheduled Gaps for opportunistic SI acquisition.

Item-3.5.2) Should the network be able to configure the range of PSCs (corresponding to CSG cells or cells suffering from PSC confusion) for the relevant frequencies as part of the MCM?

	Company
	Yes/No/

Needs more discussion
	Comments

	Qualcomm
	Yes
	 The PSC range can extend the CELL_INFO_LIST in a fashion compliant with current event processing. 

Moreover, the range is necessary for measurement reporting with SI for for Autonomous Options 1 and 2, and could also be useful for Option 3, Scheduled Gaps – for instance – to help the UE acquire SI opportunistically.

	CATT
	Yes
	

	Huawei
	Yes
	The same configuration mechanism for intra-frequency and inter-frequency is the straightforward way.

	Samsung
	Yes
	

	ALU
	Yes
	

	Nokia, NSN
	Yes
	Event can be set up for monitored set cells, detected set cells + extend this to “CSG set cells”. This can either be CSG range signaled in SIB, or meas.control can configure a different range. 

	Deutsche Telekom
	Yes
	Same as Nokia/NSN

	Telecom Italia
	Yes
	

	InterDigital
	Yes
	


4 Common issues for Intra/Inter-frequency inbound mobility

This section discusses issues common to both intra and inter-frequency inbound mobility scenarios.
4.1 When should UE stop acquiring SI?

One such case could be when the target cell quality really goes bad. 

Item-4.1)  Please indicate your views on it.

	Company
	Comments

	Qualcomm
	As long as the UE meets the defined MPS (subject of RAN WG4 further discussion), the UE can, based on its implementation, stop reading the SI if the channel goes bad. 

	CATT
	It is better for the UE to stop acquiring SI when the channel quality bellows a level for a set time.

	Huawei
	A UE internal (or fix) timer can be used for stopping acquiring SI of a target cell.

	ALU
	Depending on what MPS is defined for UE, then it maybe necessary to inform NodeB for Power control reasons that the UE has stopped trying to acquire SI. So we think this requires further discussion.

	
	


	Nokia, NSN
	Quite simple – if UE cannot complete SIB reading or cell is not the best on the frequency or not suitable due to camping parameters  == cell not suitable candidate for handover. Should leave to UE implementation whether how and when this is aborted. 

	Deutsche Telekom
	NW defines a max. time for SI acquisition or when the target cells quality falls below a defined threshold.

	Telecom Italia
	Time depends on the channel quality. RAN4 requirement needed.
Moreover, a maximum time can be indicated by the network.

	InterDigital
	Prefer that the network provides the stop condition in the request to acquire SI


4.2 Reporting Quantities 
4.2.1 Preliminary Access Check

It is already agreed that preliminary access check shall be performed by the UE and its result shall be reported with the other relevant handover information to the network. This subsection intends to clarify its understanding further. 
Since hybrid cell is a CSG cell for its member UE, it is unclear how the preliminary access check applies for such cases.
Item-4.2.1) Please indicate if you agree to the following:

“The preliminary access check of the target CSG/hybrid cell, for which the UE has read the SI,  shall be reported as ‘positive’ by the UE if the broadcast CSG ID of the target cell is present in the UE’s Allowed CSG List.”
	Company
	Agree/

Disagree
	Comments

	Qualcomm
	Agree
	We also agree with the proposal from CATT to report failure.

	CATT
	Agree
	We agree that the measurement report should include the information mentioned above; However, we also propose that indicating preliminary access check failure to the network makes it clearer for the network to take decision for handover.

	Huawei
	
	For the cells that pass the Preliminary Access Check, they should be reported as normal cell. Maybe an indicator needs to be added for the cells which do not pass Preliminary Access Check if they need to be reported.

	Samsung
	Agree
	Agree with CATT.

	NEC
	Agree
	

	ALU
	Agree
	Also agree with proposal from CATT to report failure aswell 

	Nokia, NSN
	Agree
	If UE finds suitable candidate to handover then it should be reported, that is clear. 

	Deutsche Telekom
	-
	(fail to understand the significance of this question)

	Telecom Italia
	Agree
	We also think it could be beneficial to report the negative result of the access check.

	InterDigital
	Agree
	


4.2.2 CSG Identity 
Several companies in RAN3 consider that reporting the target cell’s CSG ID by the UE would be useful for the access control purposes at the core network. RAN3 is sending an LS to RAN2 asking for its feasibility [8]
Item-4.2.2) Please indicate if you think that it is feasible for the UE to provide CSG ID in the measurement report. We hope discussion here will enable a quick reply LS to RAN3 on this subject.
	Company
	Feasible/Not feasible
	Comments

	Qualcomm
	Feasible
	The UE would have read CSG ID anyway for the preliminary access check, and reporting of this information is feasible. 

	CATT
	Feasible
	

	Huawei
	
	We prefer not report the CSG ID as:

1. To support legacy UE, the access control point of network need to have a mechanism to retrieve the CSG ID of target cell. In this case, the report of CSG ID in air interface just redundantly.

2. The length CSG ID is 27bits. The cost of air interface need to be considered, 

3. The RAN3 solution required CSG ID reporting may be better only in case the final access control determines that the UE is not allowed to access the target cell. We believe this is a corner condition as UE has already performed preliminary access check

	Samsung
	
	It’s feasible for sure. But we prefer not to report this. Our comment for the same issue being discussed in the other email discussion is copied here again:
This optimization provides little gain because :

1. CSG ID report is just an optimization to stop hand-in procedure early when the UE reports invalid CSG ID. But even when the UE reports valid CSG ID, the network cannot completely trust the report so that it anyway needs to validate the UE’s membership with its own information.

2. Most of the UEs may report correct/valid CSG ID after preliminary access check.

	NEC
	
	It is feasible but we prefer not to report it and our comments from LTE discussion are copied here:

CSG ID reporting may not provide any gain and instead there is a risk to validate a user based on UE reported information. Further, RAN3 LS indicates the benefit of CSG ID reporting comes when UE access is not allowed in the target cell. So we should discuss scenarios where UE access is not allowed in target cell and still UE is allowed to send HO attempt to the NW. We assume above discussion is valid when UE is accessing a cell as closed cell. UE will not report CSG ID when it is accessing a hybrid cell as non member.

	ALU
	Feasible
	

	Nokia, NSN
	feasible
	Preference is to include CSG ID in the report, this can assist NW handover procedure.

	Deutsche Telekom
	Feasible
	Same as Nokia/NSN

	Telecom Italia
	Feasible
	

	InterDigital
	Feasible
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RAN initiated Autonomous Gaps








5) UE acquires System Information  (MIB, SIB3/4) 


(via Autonomous MGs)








Two Step UE initiated Autonomous Gaps





4b) RAN sends a message to inform the UE to initiate autonomous gaps.





4) UE sends MRM to the RAN. 


- includes HNB PSC, UE informs RAN about its decision to initiate autonomous gaps





Single Step UE initiated Autonomous Gaps





4a) UE sends MRM to the RAN (includes HNB PSC). 





1) PSC Search Trigger:


UE detects HNB proximity, sends message to RAN








3) Conditions configured by Measurement Control Message (MCM) are satisfied.





2) RAN decides to configure CM measurement gaps and can send Measurement Control Message (MCM) to the UE.








Only for member UEs





Figure � SEQ Figure \* ARABIC �3�: Inter-frequency inbound mobility procedure for CSG and hybrid cells using Scheduled Gaps





7) Network processes handover








Figure � SEQ Figure \* ARABIC �2�: Inter-frequency inbound mobility procedure for CSG and hybrid cells using Autonomous Gaps 





6) UE sends SI Report


MRM is sent, including the SI Report [2].








5-iv) RAN configures a MG based on the reported timing info and asks UE to read SIB 3/4.





5-iii) UE sends MRM to the RAN.


- includes SIB3/4 schedule/timing info





5b) UE acquires System Information  (MIB, SIB3/4) 


(via Scheduled MGs provided by RAN)





5-ii) UE acquires  MIB 


(via Scheduled MGs provided by RAN)





5a) RAN configures a Measurement Gap and asks UE to read System Information.





5-i) RAN configures a Measurement Gap and asks UE to read MIB.





Multiple Scheduled Gaps





Single Scheduled Gap





2) PSC measurements trigger Measurement Report Message (MRM) 


 * Reporting criteria and need to read System Information is indicated in MCM (Step 1).





4) UE sends MRM to the RAN (includes HNB PSC). 





1) Setup of Intra-Frequency inbound mobility procedure


UE receives Measurement Control Message (MCM) from the RAN





Figure � SEQ Figure \* ARABIC �1�: Conceptual intra-frequency inbound mobility procedure for both CSG and hybrid cells








7) Network processes handover








6) UE sends SI Report


MRM is sent, including the SI Report [2].





4) UE sends MRM with SI Report








3) UE reads System Information  (MIB, SIB3 or SIB4) 


(in parallel with DCH traffic � REF _Ref236096209 \r \h ��[2]�) 


 *The UE may commence SI reading before MRM trigger in an implementation dependent manner


-





3) Conditions configured by Measurement Control Message (MCM) are satisfied.





5) Network processes handover





2) RAN decides to configure CM measurement gaps and can send Measurement Control Message (MCM) to the UE.








1) PSC Search Trigger:


UE detects HNB proximity, sends message to RAN








Only for member UEs








