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1. [bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2#125meeting, RAN2 discussed the backward compatibility issue for legacy UEs not supporting less than 5MHz and made the following agreements [1]:
Agreements
1	Reply to RAN1 indicating that yes there are backward compatibility issues for legacy UEs not supporting less than 5MHz if they are provided with a neighbour cell info in the existing SIB4 and LTE SIB24 list with SSB on the new GSCN value.  This is the case for both inter-RAT and inter-frequency.  
2	RAN2 will address the issue.  Legacy UEs will not be able to measure and reselect to <5MHz neighbor cells, by making use of a second list.  FFS the details.  FFS if SIB11 should also be considered
In this contribution, we will provide our consideration on the remaining FFS for neighbor cells to support NR dedicated spectrum of less than 5 MHz for FR1.
2. Discussion
In RAN2#125 meeting, RAN2 confirmed that indeed there are backward compatibility issues for legacy UE not supporting neighbor cells < 5MHz in SIB4 and agreed to make use of a second list to solve this issue. The remaining issues that need to be addressed include two scenarios which have been discussed in email discussion [2]. 
In the scenario where all the neighbor cells are <5MHz:
In this scenario, when all the neighbor cells are <5MHz, the issue of how to ignore the interFreqCarrierFreqList present with at least one element in SIB4 mandatorily for legacy UEs needs to be solved. The rapporteur gives the following options in email discussion [2]: 
	Options
	Pros 
	Cons

	Option (a): New list for <5MHz cells in SIB4, reuse Rel-18 introduced InterFreqCarrierFreqList-v1800 to indicate dl-CarrierFreq-r18. As workaround for legacy list mandatory field, use special ARFCN-ValueNR number in interFreqCarrierFreqList >> dl-CarrierFreq
	It does not introduce a new SIB. Specification impact is low.
	1. It needs confirmation from RAN4 and brings extra work between the two groups.
2. Legacy UEs need to read SIB4 even if it is not needed.

	Option (b): New list for <5MHz cells in SIB4, introduce new list interFreqCarrierFreqList2-r18 and corresponding extensions. As workaround for legacy list mandatory field, use special FreqBandIndicatorNR number in interFreqCarrierFreqList >> frequencyBandList >> NR-MultiBandInfo >> freqBandIndicatorN
	It does not introduce new SIB. Specification impact is low.
	1. It needs confirmation from RAN4 and brings extra work between the two groups.
2. Legacy UEs need to read SIB4 even if it is not needed.

	Option (b-2): Signalling optimized option b, reuse Rel-18 introduced InterFreqCarrierFreqList-v1800 to indicate frequencyBandList-r18. As workaround for legacy list mandatory field, use special FreqBandIndicatorNR number in interFreqCarrierFreqList >> frequencyBandList >> NR-MultiBandInfo >> freqBandIndicatorNR
	It does not introduce a new SIB. Specification impact is low.
	1. It needs confirmation from RAN4 and brings extra work between the two groups.
2. Legacy UEs need to read SIB4 even if it is not needed.

	Option (c): New list for <5MHz cells using a new SIB.
	1. It does not introduce a new list for neighbor cells <5MHz in legacy SIB4.
2. It does not a confirmation from RAN4 and reduces extra work between the two groups.
	If the neighbor cells include legacy cells and <5MHz, UE supported <5MHz will always read legacy SIB4 and SIBbis.


	Option (d): Introduce a new SIB4bis.
· Case1: If the neighbor cells include <5MHz only, Legacy UEs cannot read legacy SIB4 and the UEs supported <5MHz read SIB4bis that include the neighbor cells <5MHz only (e.g., new list for <5MHz neighbor cells).
· Case 2: If both legacy neighbor cells and <5MHz need to be sent simultaneously, NW will send legacy SIB4 including the neighbor cells <5MHz with a new list. Both UE supported <5MHz and legacy UE will read legacy SIB4.
	1. If the neighbor cells include <5MHz only, it can prevent legacy UEs from reading unnecessary legacy SIB4.
2. If both legacy neighbor cells and <5MHz need to be sent simultaneously, it can prevent UE supported <5MHz from reading unnecessary SIB4bis.
3. It does not a confirmation from RAN4 and reduces extra work between the two groups.
	Legacy SIB4 and SIB4bis both need to introduce a new list for neighbor cells <5MHz.


[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Based on the above pros and cons analysis. We think option d is better for UEs and can reduce unnecessary SIB reading by UE. Specifically, to achieve it, NW will use different scheduling for legacy SIB4 and SIB4bis. Legacy SIB4 is still mapped to SI using schedulingInfoList. SIB4bis will be mapped to SI using schedulingInfoList2. Only UE supporting <5MHz can read SIB4bis by schedulingInfoList2 and SIB4bis can be sent only when SIB4 is not used.
Observation 1: If all the neighbor cells are <5MHz, NW will not send SIB4. Legacy UE cannot read legacy SIB4, which can prevent legacy UE from reading unnecessary SIB4 and it does not a confirmation from RAN4 and reduces extra work between groups.


Proposal 1: In the scenario where all the neighbors are <5MHz, introduce a new SIB4bis. NW sends SIB4bis including the neighbor cells <5MHz only mapped to SI for scheduling using schedulingInfoList2. SIB4bis can be sent only when SIB4 is not used.
In the scenario where both legacy neighbor cells and <5MHz neighbor cells need to be broadcasted simultaneously:
[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK15]In this scenario, a new list for <5MHz cells in SIB4 needs to be added. The issue discussed in email discussion is whether using non-critical extension parallel list to override the mandatory field in the legacy list or using new lists with critical extension. From our understanding, it is an independent feature introduced in SIB4, and according to the agreement in RAN2#125, is that “Legacy UEs will not be able to measure and reselect to <5MHz neighbor cells, by making use of a second list.”, which means the second list can only include <5MHz neighbor cells. Using non-critical extension parallel list to override the mandatory field is not clear for UEs to identify which neighbor cells are <5MHz and which neighbor cells are legacy. Therefore, we propose to introduce a new list interFreqCarrierFreqList2-r18 and corresponding extensions for <5MHz cells in SIB4.
Proposal 2: In the scenario where both legacy neighbor cells and <5MHz neighbor cells need to be broadcasted simultaneously, introduce a new list interFreqCarrierFreqList2-r18 and corresponding extensions for <5MHz cells in SIB4.
3. Conclusion
In this paper, the following proposals are given: 
Observation 1: If all the neighbor cells are <5MHz, NW will not send SIB4. Legacy UE cannot read legacy SIB4, which can prevent legacy UE from reading unnecessary SIB4 and it does not a confirmation from RAN4 and reduces extra work between groups.
Proposal 1: In the scenario where all the neighbors are <5MHz, introduce a new SIB4bis. NW sends SIB4bis including the neighbor cells <5MHz only mapped to SI for scheduling using schedulingInfoList2. SIB4bis can be sent only when SIB4 is not used.
Proposal 2: In the scenario where both legacy neighbor cells and <5MHz neighbor cells need to be broadcasted simultaneously, introduce a new list interFreqCarrierFreqList2-r18 and corresponding extensions for <5MHz cells in SIB4.
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