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1 Introduction
For FR1 the RF requirement for single RAT NR has been defined in RAN4#85 and further enhanced in AH#1801 [1]. Multi-Standard BS is within the scope of Rel-15 WID [2].

· Single-RAT BS specification for single-RAT NR and Multi-Standard BS specifications for capability sets of single- RAT NR and LTE+NR MSR
· Work on the Multi-Standard BS/AAS specifications will start after work on the Single-RAT BS specification is completed.
WF on introduction of NR into MSR specifications was agreed in [3] in RAN4#86 Athens meeting. In the contribution, we further study the aspects on the specification work for MSR support.
2 Discussion

For FR1 currently the following operating bands are defined for NR [1]. Depends on duplex mode and the support of GSM operation, the MSR bands are divided into 3 categories:

-
Band category 1: Bands for UTRA FDD and E-UTRA FDD operation

-
Band category 2: Bands for UTRA FDD, E-UTRA FDD and GSM operation
-
Band category 3: Bands for UTRA TDD/TD-SCDMA and E-UTRA TDD operation
These band categories are used to structure the MSR scenarios and corresponding RF requirements. Hence it is proposed to keep the band categories for the NR bands which also defined for legacy RATs. E.g. Band 1 is a BC1 band will keep the same when NR n1 band is introduced. From Table 2-1, it is noted that there are some bands are introduced only for NR. For these bands two alternatives exist. One option is that we introduce new Band Category for NR bands only in MSR spec. The other option is that we treat it similar as FR2 bands. Since no other RAT is specified, we can keep all these NR only bands out of MSR specs for Rel-15. Considering the limited time for Rel-15, option2 is preferred.
Table 2-1: NR operating bands in FR1

	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit

FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive

FDL_low   –  FDL_high
	Duplex Mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n2
	1850 MHz – 1910 MHz
	1930 MHz – 1990 MHz
	FDD

	n3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	n5
	824 MHz – 849 MHz
	869 MHz – 894 MHz
	FDD

	n7
	2500 MHz – 2570 MHz
	2620 MHz – 2690 MHz
	FDD

	n8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD

	n20
	832 MHz – 862 MHz
	791 MHz – 821 MHz
	FDD

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz
	FDD

	n38
	2570 MHz – 2620 MHz
	2570 MHz – 2620 MHz
	TDD

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n50
	1432 MHz – 1517 MHz
	1432 MHz – 1517 MHz
	TDD

	n51
	1427 MHz – 1432 MHz
	1427 MHz – 1432 MHz
	TDD

	n66
	1710 MHz – 1780 MHz
	2110 MHz – 2200 MHz
	FDD

	n70
	1695 MHz – 1710 MHz
	1995 MHz – 2020 MHz
	FDD

	n71
	663 MHz – 698 MHz
	617 MHz – 652 MHz
	FDD

	n74
	1427 MHz – 1470 MHz
	1475 MHz – 1518 MHz
	FDD

	n75
	N/A
	1432 MHz – 1517 MHz
	SDL

	n76
	N/A
	1427 MHz – 1432 MHz
	SDL

	n77
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD

	n80
	1710 MHz – 1785 MHz
	N/A
	SUL 

	n81
	880 MHz – 915 MHz
	N/A
	SUL 

	n82
	832 MHz – 862 MHz
	N/A
	SUL 

	n83
	703 MHz – 748 MHz
	N/A
	SUL

	n84
	1920 MHz – 1980 MHz
	N/A
	SUL


Proposal 1: It is proposed to keep the band categories for the NR bands which are also defined for legacy RATs. Whether to introduce NR only bands in MSR specs is FFS. 
In MSR spec for each band categories, requirements apply according to the RAT configuration of the Base Station. In WF [3], it was agreed that CS16 and CS17 are introduced in Rel-15. Hence for CS16 and CS 17, requirements for the newly introduced configuration shall be defined.
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For CS 16, the following RAT configuration shall be specified;

·  SR NR (SC, MC, CA)
·  MR E-UTRA + NR
·  MR NR + E-UTRA + NB-IoT in-band 

·  MR NR + E-UTRA + NB-IoT guard band
·  MR NR + E-UTRA + NB-IoT in-band + NB-IoT guard band
And for CS17, additionally, MR NR + NB-IoT standalone and MR NR + E-UTRA + NB-IoT standalone shall be specified.

For NB-IoT in-band and guard band operation, the E-UTRA carrier and NB-IoT carrier shall be seen as a single carrier occupied LTE channel bandwidth, and the requirements are incorporated into the structure of E-UTRA requirements. Similarly, to support CS 16 multi-RAT operation, one set of requirements can be defined. For CS 17, due to the similarity of LTE and NR, one set o requirements can be defined for muti-RAT operation. Hence at least two RAT configurations shall be in the table of clause 5 in TS 37.104 for the applicability of requirements. One example is shown in Table 2-3.
 Table 2-3: Example of applicability of requirements for MSR BS operation in Band Category x
	RF requirement
	BS configured for multi-RAT EUTRA+NR operation in the band
	BS configured for multi-RAT EUTRA+NR+ NB-IoT standalone operation in the band
	xxx
	BS configured for single-RAT NR operation in the band

	Base station output power
	xxx
	xxx
	xxx
	xxx

	Output power dynamics
	xxx
	xxx
	xxx
	xxx

	xxx
	xxx
	xxx
	xxx
	xxx


Proposal 2: RAT configuration multi-RAT EUTRA+NR operation and multi-RAT EUTRA+NR+ NB-IoT standalone operation shall be added in the table of clause 5 in TS 37.104 for the applicability of requirements.
It was agreed that requirements for LTE+NR operation will be defined on the basis of SR NR and LTE requirements. 

· Proposal 2: Requirements for LTE+NR only operation shall be defined on the basis of NR and LTE requirements only.
The agreement is a starting point for the detailed requirements. The RF requirement should be discussed on a requirement by requirement basis.
3 Conclusion
In the contribution we provide some consideration on NR MSR support for 37.104. 
Proposal 1: It is proposed to keep the band categories for the NR bands which are also defined for legacy RATs. Whether to introduce NR only bands in MSR specs is FFS. 

Proposal 2: RAT configuration multi-RAT EUTRA+NR operation and multi-RAT EUTRA+NR+ NB-IoT standalone operation shall be added in the table of clause 5 in TS 37.104 for the applicability of requirements.
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