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1 Introduction
In Rel-15 NR WID, one of objectives for LTE-NR coexistence is …identify and specify at least one NR band/LTE-NR band combination for this operation. Until the last RAN1 meeting (RAN1 NR AH#2), the good progresses were made [5~9].
In last RAN4 meeting, the WF on SUL band definition [1] was agreed under the UL sharing topic. The SUL band and band combinations should be defined as below:

· Alternative 2: define the SUL bands in the general NR operating bands table and define SUL+NR band combinations in a separate table. 

In addition, there was agreement made in last RAN1 meeting on LTE-NR DC with UL sharing which requires RAN4 to specify the corresponding LTE-DC combinations.
Therefore, we provide our proposals on how band definition can be made to support NR-LTE co-existence within the same UL carrier or different UL carriers in this contribution.
2 Discussion

Four band combinations are captured in the updated NR WID [3] for NR-LTE coexistence. According to the way forward, the SUL band can be defined first as below table:

Table 1 NR frequency band
	NR operating band
	Uplink operating band
	Downlink operating band

	3
	1710 MHz-1785 MHz
	1805 MHz -1880 MHz

	8
	880 MHz-915 MHz
	925 MHz -960 MHz

	20
	832 MHz-862 MHz
	791 MHz -821 MHz

	28
	703 MHz-748 MHz
	758 MHz -803 MHz

	77
	3.3 GHz-3.8 GHz
	3.3 GHz-3.8 GHz

	80
	1710 MHz-1785 MHz
	N/A

	81
	880 MHz-915 MHz
	N/A

	82
	832 MHz-862 MHz
	N/A

	83
	703 MHz-748 MHz
	N/A


Note that band numbers for the 3.3-3.8GHz band and SUL bands may be revised based on RAN4 discussion.

Once the bands are defined, the next step is to define the corresponding band combination for NR-LTE coexistence by using SUL band concept in order to finalize the corresponding NR objective.

Firstly, all the LTE band combinations were specified in terms of features, e.g., CA band combination, DC band combination. And in NR WID, the similar approaches were followed, say, the LTE-NR DC combination and new band combination for UL sharing were utilized. So to keep consistent, we would like name the combinations for LTE-NR coexistence as the NR-LTE coexistence band combination,

Secondly, in the current WID, the separate table is used for defining new band combinations for UL sharing. And in our view, the band combinations for NR-LTE coexistence and those for CA/DC are different for the following reasons:

1. RACH resources selection in terms of uplink operating bands: For NR-LTE coexistence with UL sharing, a UE can select PRACH resources either in the NR TDD uplink frequency or the UL carrier sharing with LTE. This is very unlike in the case of CA/DC, where a UE always conducts RACH procedure in the PCC.

2. Single uplink transmission and downlink reception capability: NR-LTE coexistence with UL sharing and CA/DC may have different implications on UE capability. For example, if a UE needs to support CA with SUL, it means the UE needs to support simultaneous UL transmissions in both the SUL band and the other constituent band, which may not be required for NR-LTE coexistence. 

3. Same carrier shared by different RAT-s: There are also different requirements to be specified. For NR-LTE coexistence with UL sharing, BS in-channel receiver requirement should be studied with NR and LTE in a same carrier which is similar as NB-IoT in-band operation. But this is not the case for CA/DC
Therefore, it is proposed to keep the separate table from CA and DC to define band combination for LTE-NR co-existence. 
The definition on NR-LTE co-existence and corresponding band combinations listed as below are derived from the WID [3]:

NR-LTE co-existence: Co-existence of LTE and NR within the bandwidth of an LTE component carrier.
NLC
NR-LTE co-existence
Table 2 NR-LTE coexistence band combination for NR operation
	NR-LTE coexistence band combination
	NR operating band

	NLC_77-80
	77, 801

	NLC_77-81
	77, 811

	NLC_77-82
	77, 821

	NLC_77-83
	77, 831

	Note 1: In these SUL bands, NR and LTE share a carrier with NR-LTE coexistence mechanism.


In addition, in last RAN1 meeting, LTE-NR DC with UL sharing is also agreed as below:
R1-1711817
WF on LTE-NR DC deployment scenarios to extend NR UL coverage Orange, Deutsche Telekom, Ericsson, China Unicom, OPPO, Huawei, China Telecom, Nokia, ZTE

Agreements:

· RAN1 should consider the following scenarios as listed in R1-1711817 in the future Rel-15 work especially in terms of UL coverage

· Scenario 1

· Scenario 2 where UL sharing is from network perspective

· FFS where UL sharing from UE perspective

· Aim to conclude in the next meeting; if no consensus, consider sending an LS to RANP for clarification

· Scenario 3
Following this agreement, Table 3 below gives NR-LTE coexistence band combinations for NR-LTE DC operation. Except the four band combinations captured in the WID and as shown in Table 2, in the chairman notes of NR adhoc #2 [4], Vodafone also propose NR-LTE coexistence for three bands. After off-line discussion, we also add this band combination into below table.

Table 3 NR-LTE coexistence band combination for NR-LTE DC operation
	NR-LTE DC band combination with NR-LTE coexistence
	LTE operating band
	NR operating band

	NLC_3-77-80
	3
	77, 801

	NLC_8-77-81
	8
	77, 811

	NLC_20-77-82
	20
	77, 821

	NLC_28-77-83
	28
	77, 831

	NLC_3-20-77-80-82
	3, 20
	77, 801, 821

	Note 1: In these SUL bands, NR and LTE share a carrier with NR-LTE coexistence mechanism.


3 Conclusion
This contribution discusses band combination definition for NR-LTE co-existence and provides the following proposal:
Proposal 1: It is proposed to have the following tables defined in TS 38.101 and TS 38.104 for NR-LTE coexistence besides the general NR operating bands table that defines SUL bands.
Table 2 NR-LTE coexistence band combination for NR operation
	NR-LTE coexistence band combination
	NR operating band

	NLC_77-80
	77, 801

	NLC_77-81
	77, 811

	NLC_77-82
	77, 821

	NLC_77-83
	77, 831

	Note 1: In these SUL bands, NR and LTE share a carrier with NR-LTE coexistence mechanism.


Table 3 NR-LTE coexistence band combination for NR-LTE DC operation
	NR-LTE DC band combination with NR-LTE coexistence
	LTE operating band
	NR operating band

	NLC_3-77-80
	3
	77, 801

	NLC_8-77-81
	8
	77, 811

	NLC_20-77-82
	20
	77, 821

	NLC_28-77-83
	28
	77, 831

	NLC_3-20-77-80-82
	3, 20
	77, 801, 821

	Note 1: In these SUL bands, NR and LTE share a carrier with NR-LTE coexistence mechanism.
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