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1. Introduction
In the RAN2#79bis meeting, the RAN2 working group discussed several contributions on the Multiple Frequency Band Indicators feature. While some agreements were reached during offline discussion during RAN2#79bis, there still remained some outstanding issues. An email discussion was proposed to achieve progress in the discussions and possibly agree CRs in preparation for the next RAN2#80 meeting.

2. Proposed email discussion organization
Following the discussions during the RAN2#79 meeting, the following open issues were identified:

 

Issue 1: The issue identified in [1] regarding UE behaviour at mobility in CONNECTED mode.
Issue 2: Whether we can make the feature mandatory from Rel-10 onwards and optional without capability for earlier

   releases

 

So the scope of the e-mail discussion is to discuss further Issue 1 and Issue 2 above.
The deadline for this Email discussion is Thursday, 2012-11-01, 23:59 Pacific Time.
3. Discussion
3.1
Consistent handling of Mobility in IDLE and CONNECTED mode
 

Option 1) Ensure consistent handling of Mobility in both IDLE and CONN
During the offline discussion during RAN2#79bis, the following possible solutions were identified:
Solution 1-1:  RAN2 defines rules/restrictions in specifications on how the Multiple Frequency Band Indicators feature can be deployed, so as to ensure that UE behaviour at mobility in Idle and Connected mode is consistent.
Solution 1-2:  UE will indicate to the NW those Bands for which it understands the EARFCN. This will allow NW to ensure consistent handling of mobility for UE in Idle and Connected mode.
Option 2) Do not ensure consistent handling of Mobility in both IDLE and CONN
Solution 2-1: In the handover command, serving cell indicates EARFCNs which corresponds to UE’s supported band not in SIB of target cell. After handover, the UE ignores UL EARFCN information in SIB2. 
Companies are requested to indicate their preference in the table below. If companies prefer an alternative solution not covered by those described above, please indicate this and describe the alternative solution in the table.

	Company
	Preferred solution
	Explanation/Comment

	LG Electronics
	Solution 2-1
	[explanation]

There is no problem when UE acquire SIB1 after handover though band value is different from received by handover command because ‘barring’ is only applicable to UEs in idle. 

But when the UE acquires UL EARFCN in SIB2, the UE may not be able to understand the signalled EARFCN value. This problem can be solved easily by ignoring UL EARFCN information in broadcast signalling. 
[pros]

- There is no need to define new complex rules or signalling about UE’s EARFCN related capability.

- For handover decision, it is then sufficient for NW to consider only UE’s supported band (don’t need to consider band list for which its EARFCN is understood for UE). 

- Solution 2-1 allows the UE in the following scenario to be handed over to the target cell, whilst with option1, network will decide not to trigger HO:
· Scenario: UE does not support MFBI but supports a band in SIB1 extension part and understands EARFCN of a band in legacy SIB1 part of a target cell.

	Qualcomm Incorporated
	No solution or solution 1-2.
	We think it is still an option to do nothing if there is no concern from operators for not supporting the potentially problematic scenarios mentioned so far.

But if the scenarios are considered essential and need to be supported, we think we should accept that there is no guarantee all legacy UEs can handle the situation where the UE in connected mode finds the frequency band indictor in SIB is not supported.
We have sympathy for the potential legacy UE issue previously mentioned. We shouldn’t be overconfident (or probably arrogant) about the clarity of our standard and should be open to listen to legacy issues if raised. At least this kind of scenario has not been targeted by the standard until now, we believe.

We also think it is not only about consistency between connected mode and idle mode for UMTS, since there UE’s mobility is based on cell reselection in non-DCH state. So it also concerns consistency within connected mode, which if not ensured, is not so nice.

	Renesas
	
	Agree with all QC comments above. It should additionally be noted that any legacy UE problem exists only for existing bands, and if we take the solution (option 5 in 3.2) then there is no problem for future release or bands and any restrictions on handover need to apply only for the existing release/band UEs.

	ZTE
	
	Handover to a potential barred cell should be allowed. But network need know what will happen after handover. In addition our understanding is that it doesn’t matter whether UE understands UL EARFCN of legacy band as long as fixed duplex distance is assumed and UE support MFBI signalling. If UE doesn’t support MFBI signalling nor legacy band, it also doesn’t matter since anyway this the cell is barred for this UE. So other solution should be investigated

	Samsung
	Solution 1-1
	We think any solution should guarantee that a network can realise a consistent mobility handing in IDLE and CONN in order to avoid state-transition ping-pong.
As explained in a separate email, we now understand that this can be ensured without any "EARFCN-understanding capability signalling". A UE capability bit regarding MFBI-support is however required. 

	Alcatel-Lucent
	Option 2 or solution 1-1
	We don’t think a potential change of cell after going to Idle in itself such is a big problem.  If operators think it is to be avoided, then solution 1-1 is sufficient with a UE capability/FGI bit to handle devices (including legacy) not supporting MFBI signalling.

	Nokia, Nokia Siemens Networks
	
	We agree with ZTE that UEs should not do any autonomous action based on received SIBs – Thus we need to support the handover to a cell which does not indicate any supported band – which is nothing new and basically existing 36.331 behaviour. This is to ensure that UE can be handovered to any future overlapping band.

We do not see any big problems about mobility to be different in IDLE and CONNECTED. At least we should not limit that behaviour and not restrict NW to handover UE to cell because UE would do some autonomous actions.

	eAccess
	No solution
	Considering our time limit to close the discussion, we fully agree with QC’s comment that, without any support from an operator, we should not get into further study at this point with this scenario.

	New Postcom
	Solution 1-1
	We agree with Samsung. A UE capability for MBFI could be used to avoid potential problems of legacy UE after handover in these scenarios. 
For IDLE, however we wonder if fixed duplex distance between DL and UL can always be assumed. 

	CMCC
	No solution or solution 2-1
	1. How to configure FBI and mFBI depends on the operator preference. For instance, if an operator has two carriers (f1 and f2) in the overlapping band of band 38 and 41, one possible configuration is for f1 FBI is band 38 and eFBI is band 41, for f2 FBI is band 41and eFBI is band 38. So we don’t like any rules/restrictions on MFBI.

2. From our understanding consistent handling of Mobility in both IDLE and CONN is unmeaning. What we are interested in is how to provide continuous service in CONN. When UE turns to IDLE from CONN, whether or not it will camp on the same cell is a not serious issue.

	Huawei,HiSilicon
	
	According to current specification, inconsistent handling of Mobility in both IDLE and CONN already exists, e.g. handover UE to barred cell. So we do not see the reason to ensure consistent handling of mobility for MFBI case;

We do not need any solution if no UE vendors confirms they have such problem, i.e. UE behaves based on idle mode case after HO;

	CATT
	No solution or solution 2-1
	We think if a UE could camp on a cell, it means it supports at least one of the band broadcasted in the system information. And if the network broadcasts a band in FBI or MFBI, it means it also could understand corresponding EARFCN of this band. Then the network could always use the EARFCN of the UE supported bands according to the UE’s capability no matter what the EARFCN in SIB is for handover case. So we can agree not define anything or solution 2-1 if needed.

	Ericsson, ST-Ericsson
	No Solution or Solution 1-1
	We don’t think a potential change of cell after transitioning to Idle is such a big problem, as the UE will just reselect to another cell where it is not barred.  

However if NW operators think it is to be avoided, then solution 1-1 is sufficient with a UE capability/FGI bit to handle devices not supporting Multiple Frequency Band Indicators signalling.


3.2
Optionality/Mandating of the Multiple Frequency Band Indicators feature
During the mail discussion 79#30, the majority of companies stated a preference for the Multiple Frequency Band Indicators feature being optional upto and including REL-9, and then conditionally mandatory on the UE support of an overlapping band from REL-10.

In the online discussion in RAN2#79bis, the following alternatives were proposed:

· The feature is conditionally mandatory from REL-9

· The feature is optional for existing overlapping bands and conditionally mandatory for newly introduced overlapping bands from REL-8

As no online agreement could be reached in RAN2#79bis, the issue was included in the scope of the mail discussion to try and reach agreement.

So the options are:
Option 1: The Multiple Frequency Band Indicator feature is optional in REL-8 and conditionally mandatory

on the UE support of an overlapping band from REL-9.

Option 2: The Multiple Frequency Band Indicator feature is optional upto and including REL-9 and conditionally

mandatory on the UE support of an overlapping band from REL-10.

Option 3: The Multiple Frequency Band Indicator feature is optional for existing overlapping bands and conditionally

mandatory on the UE support of newly introduced overlapping band from REL-8.
Option 4: Make support of MBFI optional or conditionally mandatory based on UE release (rather than based on UE support of an overlapping band).
Option 5: Multiple frequency band signaling is optional for Rel-8/9 for UE supporting only existing overlapping bands
 


and conditionally mandatory on support of those bands for Rel-10 and layer. Multiple frequency band 



signaling is conditionally mandatory for any release UE supporting a future overlapping band. Restrict that 



the NW should not handover a UE of Rel-8/9 supporting only the existing overlapping band to a multiple 



band cell, unless the “primary” band is supported by the UE. 
Companies are requested to indicate their preference in the table below.
	Company
	Preferred option
	Explanation/Comment

	LG Electronics
	Option 4
	If supporting of MBFI feature is conditional on the UE support of an overlapping band, then UEs which only support a band that is not overlapping today (e.g. band1) may not support MBFI irrespective of its Release. However a band which is not overlapping today may become an overlapping band in the future. Therefore, I prefer that the supporting of MBFI feature is not conditional on the UE support of overlapping band but based on UE release.

	Qualcomm Incorporated
	Option 2
	

	Renesas
	Option 5
	We only need optionality for legacy UE release + existing bands, and any potential restrictions to handover to a multiple band cell needs to apply only for the existing release/band UE. In order to support overlapping bands in the future, a UE of any release should support band extension signalling. Otherwise we remove release independent band support. 
An alternative would be to define capability bit ONLY for Rel-8/9 and existing bands. No need to cover later releases or bands.

	ZTE
	
	We have no strong opinion on optionality. But if conditional mandatory is one of the approaches, we would like to avoid any definition based on existing or future overlapping band since it will be quite complicated for network implementation. Another trick issue pointed out also by LGE is that one legacy band could become overlapping band in the future which make the condition quite vague. 

	Samsung
	
	As explained in separate email, our current thinking would be as follows:

· Rel-8 UE’s: Never support MFBI

· Rel-9 UE’s: May optionally support MFBI (with capability/FGI bit)

· 
If the UE indicates MFBI support it shall also understand the EARFCNs of overlapping bands at time of market entry (if any)

· Rel-10 UE’s: Mandatory support MFBI (with capability/FGI bit) 

· UE shall also understand the EARFCNs of overlapping bands at time of market entry (if any). 

	Alcatel-Lucent
	
	For LTE, agree with Samsung view above (not repeating it again). 

	Nokia, Nokia Siemens Networks
	
	But we assume there is no need to signal capability for IDLE mode behaviour – at least we have not previously indicated to NW e.g. if UE supports MBMS/CSG in idle.

REL8 UE should support handover to any cell if handover indicates UE supported band. 

For connected mode one needs to support current 36.331 behaviour i.e. it does not do any actions based on received SIBs but just obeys the handover command.

	eAccess
	Option 2
	We would like to keep Conditional Mandatory of supporting MFBI feature from a certain release, otherwise the operators who are using an existing overlapping band will bear responsibility to go back to the UE vendors all the time to check whether the MFBI feature is implemented in each UE, which is extremely inefficient and impractical. Considering the fact that Rel-9 terminals are already in service, it is reasonable to make this feature mandatory from Rel-10.

	New Postcom
	
	We agree with Samsung. 

	CMCC
	Option 3
	According to our deployment of LTE network, option 2 is unacceptable. We will deploy Rel-8 network and Ues and we also have overlapping bands (band 38 and 41). We prefer option 3. 

	Huawei,HiSilicon
	Option3
	Firstly we do not see the complexity of UE to support MFBI features compared with support of new overlapping band.

And Operator will use it for R8 network and UE, therefore we prefer option3.

	CATT
	Option 3
	We think this is related to network deployment requirements and products requirements. According to our understanding, if a UE is designed for a new overlapping band, it is reasonable to require the UE to support MFBI since there may mostly be a network using an existing band. As there still is some market demand for release 8 UE, we could agree to adopt Option 3.

	Ericsson, ST-Ericsson
	Option 2
	


Conclusion
For the open issue of consistent handling of mobility in IDLE and CONNECTED mode, no clear agreement could be reached after a good discussion. As can be seen from the Table in section 3.1, the view held by the majority of companies is that No solution is required, while the remaining companies view is that some type of indication is needed from the UE so that NW can handle the mobility consistently.
However five of those companies who indicated their preference was that no solution was required, did also indicate a second preference of either capability bit or defining rules if NW operators did want to ensure consistent handling. So given this, further discussion is needed in RAN2#80 with more input form NW operators.
Conclusion 1: Further discussions are needed during RAN2#80 on the Open Issue of consistent handling of mobility in IDLE and CONNECTED mode to determine if the majority view can be agreed.
For the open issue of Optionality/Mandating of the Multiple Frequency Band Indicators feature, no clear agreement could be reached. As can be seen from the Table in section 3.2, there were lots of different variations indicated for the different releases, with no real clear majority.
Conclusion 2: Further discussions are needed during RAN2#80 on the Open Issue of the Optionality/Mandating of the feature to determine an agreed solution.
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