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1	Introduction
[bookmark: OLE_LINK12]In last RAN plenary meeting #83, a new WID [1] was approved to introduce to the MSR specifications support for [GSM+E-UTRA+NR] and [UTRA+E-UTRA+NR] and [GSM+UTRA+E-UTRA+NR]. For the new MSR CS(s), the following objectives are identified.
· Decide whether these combinations should be supported by a single new CS or multiple CS
· Identify RAT combinations to be supported by each introduced CS
[bookmark: OLE_LINK26]In last RAN4 meeting, two options were captured in the way forward [3]. In this contribution we provide our view on the options.
2	Discussion
As approved in [3], two options are listed for further discussion as below,
· Options for capability sets:
· Option 1: 2 CS covering GSM+LTE+NR, UTRA+LTE+NR (and applicable subsets)
· With this option, operation of all RATs in the same band would be achieved by declaring compliance to both CS
· Option 2: 3 CS covering GSM+LTE+NR, UTRA+LTE+NR, GSM+UTRA+LTE+NR (and applicable subsets)
· With this option, there is a need to write a test configuration that covers all RATs but does not apply any more than 3 RATs per connector
· Other options are not precluded
· Select one option at RAN4#91
· ensure simultaneous operation of all 4 RATs is supported in BC2 band 
· For BC1, GSM is not supported. 3 RATs UTRA+LTE+NR is supported
· The new CS will not apply to BC3
· FFS how to write out all combinations in CS
· Whether to write out all options including in-band and in-guard NB-IoT or write something more generic
Compared to option 1, one CS covers all 4 RATs (GSM+UTRA+LTE+NR) is included to reduce test cases, e.g. test cases for single RAT. As approved in [3], the support of all 4 RATs is clarified as,
· 4 RAT supported per band. No more than 3 RATs are supported per antenna connector.
Hence the new CS is quite similar as the method we adopted for CS 7 which support 3 RATs per band but no more 2 RATs per antenna connector. For the purpose of test case reduction, it is proposed to include the CS which covers all 4 RATs.
Proposal 1: it is proposed to adopt option 2 for the capability sets
As discussed for CS7, 3 RATs (GSM+UTRA+LTE) are supported per band but not per antenna connector. The supported configurations is according to antenna connector. Hence we propose not to include the configuration GSM+UTRA+LTE in the new CS and the 3 RATs are supported only per band.
Proposal 2: The configuration GSM+UTRA+LTE is not supported per antenna connector.
In current MSR specification NB-IoT in-band operation and guard band operation are supported as part of E-UTRA. The support of NB-IoT in-band operation or guard band operation is optional and declared by the manufacturer. Hence we think is it not necessary to write out all options including in-band and in-guard NB-IoT. The Capability sets Table can be simplified as below.

	Capability Set supported by the BS
	CS1
	CS2
	CS3
	CS4
	CS5
	CS6
	CS7
	CS16

	Supported RATs
	UTRA
(MC)
	E-UTRA
(MC), (Note 3, 4, 5)NB-IoT in-band3,
NB-IoT guard band4
	UTRA, 
E-UTRA (Note 3, 4, 5), NB-IoT in-band3,
NB-IoT guard band4
	GSM, UTRA
	GSM, E-UTRA (Note 3, 4, 5), NB-IoT in-band3,
NB-IoT guard band4
	GSM, UTRA, E-UTRA
	GSM, UTRA, E-UTRA (Note 3, 4, 5), NB-IoT in-band3, 
NB-IoT guard band4
	NR, E-UTRA (Note 3, 4, 5), 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
	 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
	BC1, BC2 or BC3
	BC2
	BC2
	BC2
	BC2
	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 3: It is proposed not to write out all options including in-band and in-guard NB-IoT
Based on the discussion above and consideration in [2], Table 2-1 show our proposal on the new MSR CSs.


Table 2-1 new CS to support NR and GSM/UTRA multi-RAT operation
	Capability Set supported by the BS
	CS18
	CS19
	CS20

	Supported RATs
	UTRA, NR, E-UTRA (Note 3, 4, 5)

	GSM, NR, E-UTRA (Note 3, 4, 5)

	GSM, NR, UTRA, E-UTRA  (Note 3, 4, 5)

	Supported configurations
	 MR UTRA + E-UTRA + NR 

MR UTRA + NR

MR E-UTRA + NR

MR UTRA + E-UTRA

SR UTRA (SC, MC)

SR NR 
(SC, MC, CA)

SR E-UTRA (SC, MC, CA)

	 MR GSM + E-UTRA + NR 

MR GSM + NR

MR E-UTRA + NR

MR GSM + E-UTRA

SR NR 
(SC, MC, CA)

SR E-UTRA (SC, MC, CA)

	MR UTRA + E-UTRA + NR 

MR GSM + E-UTRA + NR 

MR UTRA + NR

MR UTRA + E-UTRA

MR GSM + UTRA

MR GSM + E-UTRA

MR GSM + NR

MR E-UTRA + NR

SR UTRA (SC, MC)

SR NR 
(SC, MC, CA)

SR E-UTRA (SC, MC, CA)


	Applicable BC
	BC1 or 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.



Proposal 4: CS18, CS19 and CS20 as defined in Table 2-1 is proposed to introduce in MSR specification to support NR and GSM/UTRA multi-RAT operation.

3	Conclusions
[bookmark: OLE_LINK3]In this contribution we provide further discussion on MSR new CS.
Proposal 1: it is proposed to adopt option 2 for the capability sets
Proposal 2: The configuration GSM+UTRA+LTE is not supported per antenna connector.
Proposal 3: It is proposed not to write out all options including in-band and in-guard NB-IoT
Proposal 4: CS18, CS19 and CS20 as defined in Table 2-1 is proposed to introduce in MSR specification to support NR and GSM/UTRA multi-RAT operation.
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