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1 Background
In this contribution we consider the alternative solutions in the way forward for the work item [1]. 
Solution#1: Create new NR band with requirements to achieve spectrum sharing (LTE and NR) in 2496 – 2690 MHz.
Solution#2: Addition of new requirements addition into n41 as below;
· Introduce 100kHz channel raster support [RAN4]

· Sync raster specification correction [RAN4]
· Introduce UL 7.5kHz frequency shift [RAN4]
* above three requirements are at maximum for RAN4.  If unnecessary, some of requirements may not be added into n41.
The way forward [2] agreed that
· To solve the compatibility issue of sulotion#2, verify feasibility of the following alternative plans
· Alternative#1: apply the following RRC information to n41 and clarify the UE behavior in Rel-15 to prevent UE without UL 7.5kHz frequency shift to access to spectrum sharing NW of n41
· One company declared that this proposal is a NBC (non backward compatibility change).
FrequencyInfoUL-SIB information element
-- ASN1START

-- TAG-FREQUENCY-INFO-UL-SIB-START

FrequencyInfoUL-SIB ::=                 SEQUENCE {

    frequencyBandList                   MultiFrequencyBandListNR-SIB                                    OPTIONAL,   -- Cond FDD-OrSUL

    absoluteFrequencyPointA             ARFCN-ValueNR                                                   OPTIONAL,   -- Cond FDD-OrSUL

    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,

    p-Max                               P-Max                                                           OPTIONAL,   -- Need S

    frequencyShift7p5khz                ENUMERATED {true}                                               OPTIONAL,   -- Cond FDD-OrSUL-Optional

    ...

}

-- TAG-FREQUENCY-INFO-UL-SIB-STOP

-- ASN1STOP

· Alternative#2: deploy SSB of spectrum sharing NW where Rel-15 UE cannot find it. For spectrum sharing, we need to enable repetition of sync raster (M=1,3,5) in Rel-16 which has more sync raster entries compared to Rel-15.
· Feasibility of this proposal needs to be further verified and it will make constrains on operator’s NW deployment.
· Alternative#3: other solutions are not precluded.
· Other aspects need further discussion
· For Scell management and handover purposes, the Rel-16 UE needs to inform the capability of supporting the 100kHz raster to the network.
· Need new capability in Rel-16 if use n41: Nokia, Qualcomm
· Not need new capability in Rel-16: Huawei, Samsung, CMCC
2 The 7.5 kHz uplink shift and the 100 kHz shift
We begin with some geneal observations. The 7.5 kHz shift for the uplink could be beneficial for sharing solutions with NR configured with SCS = 15 kHz, hence NR channel bandwidths ≤ 50 MHz. However, LTE is not orthogonal with NR configured with SCS = 30 kHz regardless of the 7.5 kHz uplink shift and any alignment of the two resource grids. 

The 100 kHz raster for NR would be beneficial for e.g. avoiding changes of LTE carrier frequencies in case raster alignment is needed for SCS = 15 kHz. However, this can also imply modification of NR carrier frequencies in networks deployed for support of legacy UEs.
3  Solution#2 (changes to Band n41)

Adding the frequency shift in FrequencyInfoUL-SIB also for Bn41 as suggested in Alternative#1 would require changes to the SIB1 procedures such that UEs not capabable of a shift would consider the cell barred, similar to the case when the bands in the FrequencyBandList are not supported. These changes would be non-backwards compatible. 
Alternative#2 with its repeated GSCN (M = 1,3,5) frequency and 100 kHz raster implies that a network reconfiguration would be needed for networks deployed for operation in Bn41; SSB frequencies with M = 3 would be needed for legacy SA UEs to attach to the network.
For EN-DC the UE is configured with an explicit SSB frequency in the configuration of the SCG, but the behavior of legacy UEs is unpredictable should these be configured with an unexpected SSB frequency (M = 1,5). 

Regarding capability indication of support of a 100 kHz raster for handover and Scell management, this could be relevant for e.g inter-frequency HO with a Band 41 target cell or configuration of Bn41 Scells assigned on an arbitrary 100 kHz raster frequency (corresponding to M = 1,3,5) in a network in which the Bn41 Pcell is configured with an SSB frequency that all UEs can find (M = 3).
4 Solution#1 (a new band)
Solution#2 would require non-backwards compatible changes of procedures for SIB for UEs not supporting the 7.5kHz uplink shift and network configurations to accommodate GSCN support of both legacy and modified UEs. Capability indication of 100 kHz raster support may also be needed for e.g. handover. A new band may be a more viable alternative. RAN2 changes of procedures and capability indication would not be needed, and a new band would be release independent.

Fragmentation and additional EN-DC and CA band combiantions are downsides of a new band, but would also be a problem with Solution#2 in practice notwithstanding its compatibility problems. To this end we make the following proposal 
Proposal 1: in case a new band is specified, a UE indicating support of the new band shall also support Bn41 and support the same band combinations for both bands with the same feature sets.
this to accommodate UEs supporting the new band in a Bn41 network. Changes to the 38.306 would be required, e.g. like follows (for RAN2 to complete):
4.2.7.11
Other PHY parameters

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	appliedFreqBandListFilter

Mirrors the FreqBandList that the NW provided in the capability enquiry, if any. The UE filtered the band combinations in the supportedBandCombinationList in accordance with this appliedFreqBandListFilter.
	UE
	No
	No
	No

	downlinkSetEUTRA

Indicates the features that the UE supports on the DL carriers corresponding to one EUTRA band entry in a band combination by FeatureSetEUTRA-DownlinkId. The FeatureSetEUTRA-DownlinkId = 0 means that the UE does not support a EUTRA DL carrier in this band of a band combination.
	Band
	Tbd
	No
	No

	downlinkSetNR

Indicates the features that the UE supports on the DL carriers corresponding to one NR band entry in a band combination by FeatureSetDownlinkId. The FeatureSetDownlinkId = 0 means that the UE does not support a DL carrier in this band of a band combination. A fallback per band feature set resulting from the reported DL feature set that has fallback per CC feature set is not signalled but the UE shall support it.
	Band
	Tbd
	No
	No

	featureSetCombinations

Pools of feature sets that the UE supports on the NR CA or MR-DC band combinations.
	UE
	Tbd
	No
	No

	featureSets

Pools of downlink and uplink features sets as well as a pool of FeatureSetCombination elements. A FeatureSetCombination refers to the IDs of the feature set(s) that the UE supports in that FeatureSetCombination. The BandCombination entries in the BandCombinationList then indicate the ID of the FeatureSetCombination that the UE supports fot that band combination.
	UE
	Tbd
	No
	No

	naics-Capability-List

Indicates that UE in MR-DC supports NAICS as defined in defined in TS 36.331 [17].
	UE
	No
	No
	No

	supportedBandCombinationList

Defines the supported CA and/or MR-DC band combinations by the UE. For each band combination the UE identifies the associated feature set combination by featureSetCombinations index referring to featureSetCombination. A fallback band combination resulting from the reported CA and MR-DC band combination is not signalled but the UE shall support it. For intra-band non-contiguous CA band combinations, the UE only includes one band combination, and exclude the others for which the presence of uplink CA bandwidth class in the band combination entry is different. One band combination entry can also indicate support of any other possible permutations in the presence of uplink CA bandwidth class where a paired downlink CA bandwidth class is the same or where the number of UL CCs is smaller than the one of paired DL CCs expressed by the CA bandwidth class, as specified in TS 36.306 [15]. For these band combinations not included in the capability, the supported feature set is the same as the ones for the band combination included in the UE capability. A UE supporting a band combination including Band nX shall support the same band combination with Band n41 and with identical FeatureSetCombinations.
	UE
	Yes
	No
	No

	supportedBandListNR

Includes the supported NR bands as defined in TS 38.101-1 [2] and TS 38.101-2 [3]. A UE indicating support for Band nX shall also indicate support for Band n41.
	UE
	Yes
	No
	No

	uplinkSetEUTRA

Indicates the features that the UE supports on the UL carriers corresponding to one EUTRA band entry in a band combination by FeatureSetEUTRA-UplinkId. The FeatureSetUplinkId = 0 means that the UE does not support a UL carrier in this band of a band combination.
	Band
	Tbd
	No
	No


5 Proposal
In this contribution we make the following 
Proposal: in case a new band is specified, a UE indicating support of a new band shall also support Bn41 and the same band combinations shall be supported for both bands with the same feature sets.
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