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Discussion
1 Introduction

In e-mail discussion 79bis#20 we discussed UE mobility in multiple bands NW but failed to reach consensus. This contribution addresses potential problems that may arise in multiple bands NW and compares two potential solutions.
2 Discussion
NW may be able to make handover decision regarding multiple bands in two ways as follows:

· Option1: NW makes UE handover to target cell only if the UE supports a legacy band (which is indicated by freqBandIndicator in SIB1) of the target cell.
· Option2: NW makes UE handover to target cell though the UE does not support a legacy band but supports any overlapped band (which is indicated by multiBandInfoList in SIB1) of target cell.
Option 1 is undesirable behaviour in respect of MFBI efficiency. For IDLE UE which supports overlapped band of a cell, if the UE supports MFBI feature, it can keep camping on the cell. But this option disallows such UE to be handed over to the cell. 

In option2, more UEs can be considered to be handed over to the target cell than option1. But some UEs may suffer from some problems after handover since when the UE receives band and UL EARFCN information by SIB1/2 after handover, the information is different from the one received by dedicated signalling at handover.

One thinkable problem is when the frequency band indicated in SIB1 is not part of its supported bands, the UE behaviour is to consider the cell as barred. But ‘barring’ is only applicable to UEs in idle, so there is no problem when UE acquires SIB1 after handover though band information in SIB1 is different from what UE already knows.  
Another thinkable problem is when the UE acquires SIB2, the UE may not be able to understand UL EARFCN. There is no defined UE behaviour when UE cannot understand system information of serving cell. So we don’t know what UE will do in this situation. This the real problem that is required to be addressed.
In short, problematic mobility scenario regarding multiple bands is:

· UE is handed over to target cell when it doesn’t support a legacy band and cannot understand EARFCN of legacy band.

To avoid unexpected behaviour of UE when it receives SIB2 after handover, two solutions were raised in e-mail discussion 79bis#20 as follows.

1.  Ignoring SIB2 based solution

This solution allows UE to ignore SIB2 when the UE cannot understand UL EARFCN in SIB2. UE which is able to ignore SIB2 should inform NW of its ‘SIB2 ignore’ capability. And NW will make a handover decision based on ‘SIB2 ignore’ capability indication of UE.
When the UE is in IDLE mode, it cannot acquire frequency band and EARFCN information by dedicated signalling. So in this solution, IDLE mode UE is able to acquire UL EARFCN which is corresponding to its supported band autonomously and ignore broadcasted SIB2 just like in CONNECTED mode. Therefore, for UE which does not support a legacy band but supports any overlapped band of target cell, the UE will be able to remain camping on the cell only if the UE supports MFBI feature.  

This solution is very effective. But it is very complicated and needs many change of current specification and introduction of new UE function. Furthermore, for idle mode measurement, additional EARFCN information should be introduced in SIB5.
2.  Following SIB2 based solution

Another way to avoid unexpected behaviour of UE when it receives SIB2 is making UE understand UL EARFCN in SIB2. Generally, UE may not understand bands it does not support. However, if UE can understand UL EARFCN of legacy band even if it does not support the legacy band, then the UE will maintain RRC connection without any problem after handover. In this solution, UE informs the NW of band list that it does not support but it can understand its EARFCN, and NW makes the UE handover only when the legacy band is UE’s understandable band. 

If the band list to be informed includes so many bands, informing them all can be a burden for UE. However, considering that existing bands don’t really have many overlapped bands and the necessary information to acquire carrier frequency from EARFCN for each band is only a few bits, following assumption may be acceptable.

Assumption: UE will be implemented as the UE can understand EARFCN of all overlapped bands of its supported bands not of some overlapped bands as long as the UE supports such a function. 
If the above assumption is acceptable, there is no need for the UE to inform understanding bands individually. UE is able to inform NW of its EARFCN understanding capability using only 1 bit signalling which indicates whether it can understand EARFCN of all overlapped bands of its supported bands or not. Furthermore, additional EARFCN information is not needed in SIB5, because UE can understand EARFCN value for all overlapped bands.
So if this above assumption is acceptable, ‘following SIB2’ based solution can be stated quite simply. Therefore, we proposed

Proposal: UE informs NW its EARFCN capability by 1 bit indicator
Table1 shows the comparison between above two solutions.
Table 1. Comparison between following SIB2 solution and ignoring SIB2 solution
	
	Following SIB2 solution
	Ignoring SIB2 solution

	UE capability signalling to NW
	Needed. It indicates whether UE can understand EARFCN of all overlapped bands of its supported bands. 
	Needed. It indicates whether UE supports ‘ignoring’/of MFBI feature.

	Additional broadcast signalling
	Not needed.
	For IDLE mode measurement, additional EARFCN should be introduced in SIB5.

	Other impact on specification 
	Nothing.
	Some change is needed for UE to ignore SIB2.

	UE implementation
	Amount of information for calculating carrier frequency from EARFCN will be increased just a little bit. UE does not need to know new function or new type information.
	UE should know duplex distance for all supported bands.

UE should be able to derive UL carrier frequency from its DL carrier frequency and duplex distance.


3 Conclusion
It is proposed that 
Proposal: UE informs NW its EARFCN capability by 1 bit indicator.
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