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1 Introduction
In RAN3 #109-e meeting, RAN3 discussed overlapping band handling in F1AP and an LS was sent to RAN2 [1].
	RAN3 has discussed the band selection scenario as described below:

There is a cell with multiple overlapping bands, e.g., two, n2 and n25. Also, let’s assume there are UEs that can access both bands. A UE selects the first band in the frequencyBandList (broadcast in SIB1) that it supports, according to supportedBandListNR reported in UE-NR-Capability. It may be needed to select for this UE another band in the current serving cell during RRC connection setup phase or after RRC connection is established. If this happens, in a split gNB the gNB-DU needs to inform the gNB-CU of this change (note that the gNB-CU is not assumed to decode the CellGroupConfig IE), which may be used to update the measurement configuration for the UE.

RAN3 has discussed whether the new band selected for the UE can be indicated over F1 using the Selected BandCombinationIndex as defined in TS 38.331.

Regardless of the split gNB case, RAN3 kindly requests RAN2 to confirm that it is possible for the network to change the band on which the UE is served in the scenario above.

RAN3 would also like to ask whether the Selected BandCombinationIndex, as defined in TS38.331, can be used to indicate the new single band selected in the scenario above.


In this contribution, we will discuss the overlapping band handling in Uu interface, and provide possible answers to RAN3 questions.
2 Discussion
First, RAN2 needs to confirm whether it is possible for the network to change the band selected by the UE during RRC connection setup phase or after RRC connection is established.
1) RRC connection setup phase

According to TS 38.331 [2], if UE supports multiple bands indicated in the frequencyBandList, it will select the first band satisfying specific conditions: 
	2>
if the UE supports one or more of the frequency bands indicated in the frequencyBandList for downlink for TDD, or one or more of the frequency bands indicated in the frequencyBandList for uplink for FDD, and they are not downlink only bands, and

2>
if the UE supports at least one additionalSpectrumEmission in the NR-NS-PmaxList for a supported band in the downlink for TDD, or a supported band in uplink for FDD, and

2>
if the UE supports an uplink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15] and TS 38.101-2 [39]) which

-
is smaller than or equal to the carrierBandwidth (indicated in uplinkConfigCommon for the SCS of the initial uplink BWP), and which

-
is wider than or equal to the bandwidth of the initial uplink BWP, and

2>
if the UE supports a downlink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15] and TS 38.101-2 [39]) which

-
is smaller than or equal to the carrierBandwidth (indicated in downlinkConfigCommon for the SCS of the initial downlink BWP), and which

-
is wider than or equal to the bandwidth of the initial downlink BWP:

3>
if trackingAreaCode is not provided for the selected PLMN nor the registered PLMN nor PLMN of the equivalent PLMN list:

[…]
3>
else if UE is IAB-MT and if iab-Support is not provided for the selected PLMN nor the registered PLMN nor PLMN of the equivalent PLMN list nor the selected SNPN nor the registered SNPN:

[…]
3>
else:

4>
apply a supported uplink channel bandwidth with a maximum transmission bandwidth which

-
is contained within the carrierBandwidth indicated in uplinkConfigCommon for the SCS of the initial uplink BWP, and which

-
is wider than or equal to the bandwidth of the initial BWP for the uplink;

4>
apply a supported downlink channel bandwidth with a maximum transmission bandwidth which 

- is contained within the carrierBandwidth indicated in downlinkConfigCommon for the SCS of the initial downlink BWP, and which

- is wider than or equal to the bandwidth of the initial BWP for the downlink;

4>
select the first frequency band in the frequencyBandList, for FDD from frequencyBandList for uplink, or for TDD from frequencyBandList for downlink, which the UE supports and for which the UE supports at least one of the additionalSpectrumEmission values in nr-NS-PmaxList, if present;

[…]


When the network is aware of the UE capability, it can deduce the band selected by the UE. However, during setup procedure, the UE capability has not been transferred to the network, therefore the network cannot know which band is selected by the UE and unable to change it.
2) After RRC connection is established

The network is able to fetch UE capability, deduce the band selected by the UE, and change the band on which the UE is served through: RRCReconfiguration → CellGroupConfig → SpCellConfig → ReconfigurationWithSync → ServingCellConfigCommon → DownlinkConfigCommon → FrequencyInfoDL → MultiFrequencyBandListNR.
Observation 1: The network is able to change the band selected by the UE with the current Uu signalling after RRC connection is established, but not during RRC connection setup phase.
With regard to CU-DU interaction, RAN3 discussed whether the Selected BandCombinationIndex in DU to CU RRC Information can be reused to indicate the new band. Since the band is determined by DU, DU needs to notify CU so that CU can generate the RRC signalling and send it to the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	[…]
	
	
	
	
	
	

	Selected BandCombinationIndex
	O
	
	OCTET STRING
	BandCombinationIndex, as defined in TS 38.331 [8]. 

For (NG)EN-DC and NR DC operation, this IE should be included so that gNB-CU is informed of the selected Band Combination.
	YES
	ignore

	[…]
	
	
	
	
	
	


The BandCombinationIndex defined in TS 38.331 is based on the band combinations supported by UE, which are included in UE capability. 

However, the band indication for the new band selected by the network should be based on the frequency band list in SIB1, not based on the band combinations in UE capability. Since they are different lists, it is preferred to use a new band indicator, instead of reusing the current band combination index.

Another thing worth noting is that, since RAN2 supports fallback band combinations, not all band combinations will be explicitly included in the UE capability. As a result, it is likely that some fallback bands cannot be indexed by the BandCombinationIndex, which means reusing the current band combination index is sometimes not workable.
Observation 2: The band indication in overlapping band scenario is based on the frequency band list in SIB1, whereas the BandCombinationIndex defined in TS 38.331 is based on the band combinations in UE capability.
Proposal 1: RAN2 replies RAN3 that
1) The network is able to change the band selected by the UE with the current Uu signalling after RRC connection is established, but not during RRC connection setup phase.
2) The Selected BandCombinationIndex cannot be reused to indicate the new single band selected.
3 Conclusion

In this contribution, we discussed the overlapping band handling and propose the following:

Observation 1: The network is able to change the band selected by the UE with the current Uu signalling after RRC connection is established, but not during RRC connection setup phase.

Observation 2: The band indication in overlapping band scenario is based on the frequency band list in SIB1, whereas the BandCombinationIndex defined in TS 38.331 is based on the band combinations in UE capability.
Proposal 1: RAN2 replies RAN3 that 

3) The network is able to change the band selected by the UE with the current Uu signalling after RRC connection is established, but not during RRC connection setup phase.
4) The Selected BandCombinationIndex cannot be reused to indicate the new single band selected.
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