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Background

During RAN#83, new WI on new Capability Set(s) has been approved [1], the objectives of this WI are as follows:
Introduce to the MSR specifications support for [GSM+E-UTRA+NR] and [UTRA+E-UTRA+NR] and [GSM+UTRA+E-UTRA+NR]:

· 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

· Update core RF requirements in 37.104 for GSM/UTRA together with E-UTRA/NR operation (e.g. unwanted emissions mask requirements)  
· It is anticipated that updates to the applicability of existing limits for unwanted emissions will be needed to align with GSM/UTRA operation, but there is no need to specify new requirement limits that are not already defined in 37.104.
· Agree a method for capturing OBUE tables and applicability that avoids long and complex sub-clause and table headings.

· Potentially other minor updates may be identified.

Note: RAN6 should be informed of the details of proposed CS and tests including GSM following the same procedure as previously agreed with GERAN for developing MSR specifications.

First aspect which needs to be agreed in RAN4 is which RAT combinations shall be supported and if there is a need to introduce multiple Capability Sets (CSs). 
Discussion
Table 1 (from Table 4.7.1-1 in 37.141) below provides the overview of existing capability sets with GSM operation. The latest (with GSM operation) defined CS7 could be used as a good reference for new CS definition. However, few aspects need to be addressed first.
First of all, GSM+UTRA+E-UTRA+NR support requires further clarification if there is expectation to operate simultaneously all RATs or it is expected BS supporting new CS would support all RATs, but the operation would be limited to up to three RATs simultaneously (see also CS7 definition where both GSM, UTRA and E-UTRA operation is supported but simultaneous support of all RATs was not expected/needed and is not supported).
Proposal 1: Clarify concurrent GSM+UTRA+E-UTRA+NR support in new CS.
CS7 does not include SR GSM operation. We propose to clarify if SR GSM need not be included either in the new capability set(s).
Proposal 2: Confirm SR GSM is not supported in new CS. 
Furthermore, since NB-IoT in-band/guard-band operation is not mentioned in WID [1], we propose to clarify whether the new CS optionally supports this kind of NB-IoT operation in RAT combinations with E-UTRA (e.g. as in CS7 and CS16).
Proposal 3: Clarify NB-IoT in-band/guard-band operation support in new CS.
Table 1: GSM capability sets

	Capability Set supported by the BS
	CS4
	CS5
	CS6
	CS7

	Supported RATs
	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
	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 + UTRA2
MR GSM + 

E-UTRA

MR E-UTRA + UTRA2
SR UTRA (SC, MC)2
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 UTRA2 + E-UTRA + NB-IoT in-band3
MR UTRA2 + 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 UTRA2 + E-UTRA + NB-IoT in-band + NB-IoT guard band5

	Applicable BC
	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.


Finally, from 3GPP specification complexity point of view, the number of new CS(s) should be limited to minimum. Assuming one new CS as a starting point, this would mean the following configurations would need to be supported at maximum (note NB-IoT in-band/guard-band, GSM SR and GSM+UTRA+LTE+NR support requires further clarification):

SR UTRA

SR LTE

SR NR 

GSM+UTRA

GSM+LTE

GSM+NR

UTRA+LTE

UTRA+NR

LTE+NR

GSM+UTRA+LTE

GSM+UTRA+NR

GSM+LTE+NR

UTRA+LTE+NR

Since number of supported configurations in CS has direct impact to specifications complexity (test configurations, manufacturer’s declarations, etc), the number of supported configurations in new CS should be evaluated with special caution.
Proposal 4: RAN4 to assume one new CS to be defined as a starting point. The number of supported configurations in new CS should be evaluated with special caution.
Conclusion
This document discusses initial aspects of new CS WI. In order to progress the work on new CS definition, the following proposals are made:
Proposal 1: Clarify concurrent GSM+UTRA+E-UTRA+NR support in new CS.

Proposal 2: Confirm SR GSM is not supported in new CS. 
Proposal 3: Clarify NB-IoT in-band/guard-band operation support in new CS.

Proposal 4: RAN4 to assume one new CS to be defined as a starting point. The number of supported configurations in new CS should be evaluated with special caution.
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