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Introduction
During RAN4#85, BS RF requirements for NR have been defined in 38.104. As the scope of NR Work Item includes the introduction of NR+LTE operation in MSR specifications, RAN4 needs to discuss and conclude on 37 series specification changes related to NR operation. This document discusses various aspects which should be considered before CRs to 37.104/141 are provided.
Discussion
MSR specifications define currently fifteen different capability sets (see Table 1 with capability sets without NB-IoT standalone operation) including GSM, UTRA, E-UTRA, NB-IoT in-band, NB-IoT guard-band and NB-IoT stand-alone operation. Having in mind RAN4 has very limited time to conclude requirements in MSR specification, it is necessary to focus on very limited and essential capability set(s) in Rel’15. MSR specifications impact for NR and NR+LTE operation is included in NR WID, NB-IoT can be considered to be included in Rel’15 new capability set(s) taking into account NB-IoT operation is optional and declared by the manufacturer (as defined currently in Note 3, 4, and 5 in Table 1 below). Table 2 proposes two alternatives of capability set to be introduced in Rel’15 MSR specifications, it should be noted we do not see a need to introduce additional capability set for NR stand-alone operation as SR NR operation is already included in both proposed options.
Table 1: Capability sets
	Capability Set supported by the BS
	CS1
	CS2
	CS3
	CS4
	CS5
	CS6
	CS7

	Supported RATs
	UTRA
(MC)
	E-UTRA
(MC), NB-IoT in-band3,
NB-IoT guard band4
	UTRA, 
E-UTRA, NB-IoT in-band3,
NB-IoT guard band4
	GSM, UTRA
	GSM, E-UTRA, NB-IoT in-band3,
NB-IoT guard band4
	GSM, UTRA, E-UTRA
	GSM, UTRA, E-UTRA, NB-IoT in-band3, 
NB-IoT guard band4

	Supported configurations
	SR UTRA (SC, MC)

	SR 
E-UTRA (SC, MC, CA)
E-UTRA + NB-IoT in-band3

E-UTRA + NB-IoT guard band4

E-UTRA + NB-IoT in-band + NB-IoT guard band5
	MR UTRA + E-UTRA

SR UTRA (SC, MC)

SR E-UTRA (SC, MC, CA)

E-UTRA + NB-IoT in-band3

E-UTRA + NB-IoT guard band4

MR UTRA + E-UTRA + NB-IoT in-band3

MR UTRA + E-UTRA + NB-IoT guard band4

E-UTRA + NB-IoT in-band + NB-IoT guard band5

MR UTRA + E-UTRA + NB-IoT in-band + NB-IoT guard band5
	MR GSM + UTRA

SR GSM (MCBTS)

SR UTRA (SC, MC)
	MR GSM + E-UTRA

SR GSM (MCBTS)

SR E-UTRA (SC, MC, CA)
E-UTRA + NB-IoT in-band3

E-UTRA + NB-IoT guard band4

MR GSM + E-UTRA + NB-IoT in-band3

MR GSM + E-UTRA + NB-IoT guard band4

E-UTRA + NB-IoT in-band + NB-IoT guard band5

MR GSM + E-UTRA + NB-IoT in-band + NB-IoT guard band5
	MR GSM + UTRA + 
E-UTRA

MR GSM + UTRA

MR GSM + E-UTRA

MR UTRA + E-UTRA

SR GSM (MCBTS)

SR UTRA (SC, MC)

SR E-UTRA (SC, MC, CA)
	MR GSM + UTRA*

MR GSM + 
E-UTRA

MR E-UTRA + UTRA* 

SR UTRA (SC, MC)*

SR E-UTRA (SC, MC)
E-UTRA + NB-IoT in-band3

E-UTRA + NB-IoT guard band4

MR GSM + E-UTRA + NB-IoT in-band3

MR GSM + E-UTRA + NB-IoT guard band4

MR UTRA + E-UTRA + NB-IoT in-band3

MR UTRA + E-UTRA + NB-IoT guard band4

E-UTRA + NB-IoT in-band + NB-IoT guard band5

MR GSM + E-UTRA + NB-IoT in-band + NB-IoT guard band5

MR UTRA + E-UTRA + NB-IoT in-band + NB-IoT guard band5

	Applicable BC
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC2
	BC2
	BC2
	BC2

	NOTE 1:	MC denotes multi-carrier in single RAT;
SC denotes single carrier;
MR denotes multi-RAT;
SR denotes single-RAT.
NOTE 2:	For this configuration related to BC2 bands, the support of UTRA in band 3 is declared by the manufacturer.
NOTE 3:	The support of NB-IoT in-band operation is optional and declared by the manufacturer. 
NOTE 4:	The support of NB-IoT guard band operation is optional and declared by the manufacturer. 
NOTE 5:	The support of both NB-IoT in-band and guard band operation is optional and declared by the manufacturer.



Table 2: Proposed options for new capability set (NR+LTE) in Rel’15
	Capability Set supported by the BS
	CS16 option 1
	CS16 option 2

	Supported RATs
	NR
E-UTRA

	NR
E-UTRA
NB-IoT in-band3
NB-IoT guard band4

	Supported configurations
	
MR E-UTRA + NR 

SR NR (SC, MC, CA)

SR E-UTRA (SC, MC, CA)


	
MR E-UTRA + NR 

SR NR (SC, MC, CA)

SR E-UTRA (SC, MC, CA)

E-UTRA + NB-IoT in-band3

E-UTRA + NB-IoT guard band4

MR NR + E-UTRA + NB-IoT in-band3

MR NR + E-UTRA + NB-IoT guard band4

E-UTRA + NB-IoT in-band + NB-IoT guard band5

MR NR + E-UTRA + NB-IoT in-band + NB-IoT guard band5

	Applicable BC
	BC1, BC2 or BC3
	BC1, BC2 or BC3

	NOTE 1:	MC denotes multi-carrier in single RAT;
SC denotes single carrier;
MR denotes multi-RAT;
SR denotes single-RAT.
NOTE 2:	For this configuration related to BC2 bands, the support of UTRA in band 3 is declared by the manufacturer.
NOTE 3:	The support of NB-IoT in-band operation is optional and declared by the manufacturer. 
NOTE 4:	The support of NB-IoT guard band operation is optional and declared by the manufacturer. 
NOTE 5:	The support of both NB-IoT in-band and guard band operation is optional and declared by the manufacturer.




Proposal 1: Agree to use either option 1 or option 2 (see Table 2 above) for the new LTE+NR capability set in Rel’15.
Existing MSR requirements were defined on the basis of GSM, UTRA and E-UTRA specifications. As NR WID considers NR+LTE operation only, it is proposed to define requirements for new capability set on the basis of NR and LTE requirements only. While most of the MSR requirements need minor updates with respect to the new channel bandwidths for NR, some of them would require additional modifications (new requirement on operating band unwanted emissions on the basis of Cat B option 1, interfering signal for blocking and intermodulation requirements, new in-band/out-of-band boundary for bands >200MHz).
Proposal 2: Requirements for new capability set (NR+LTE) shall be defined on the basis of NR and LTE requirements only.
Conclusion
On the basis of discussion in this document, it is proposed to agree the following proposals:
Proposal 1: It is proposed to agree on either option 1 or option 2 (see Table 2 above) for the new LTE+NR capability set in Rel’15.
Proposal 2: Requirements for new capability set (NR+LTE) shall be defined on the basis of NR and LTE requirements only.

