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1
Introduction

In the last RAN meeting,  a WF[1] on new capability sets for MSR was agreed:

[image: image1.png]WF on capability sets

« The following has been agreed at RAN4#90bis:
* SR GSM s not supported in new CS.
* NB-IoT in-band/guard-band operation support in new CS as part of E-UTRA

* 4 RAT supported per band. No more than 3 RAT are supported per antenna
connector. FFS for how to define the CS to support above agreements.
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+ Options for capabilty sets:
= Option 12 CS covering GSM+LTE+NR, UTRAHTENR (and applicable subsets)
- With this option, opration o ll AT nthe same band would be scheved by dclaing compliance to bath CS
- Option 2: 3 CS covering GSM+TESNR, UTRAHITENR, GSM+UTRASLTE+NR (and applicable subsets)

"+ With s option, there s 2nesd to write atest confiuration that coversal RATs but does nt apply any more
o 3 et e aerlvany

« Other options are not precluded
* Select one option at RANG#91
"+ ensura simultaneous operation of sl RATsssupgerted in B2 band
+ ForBCL GSM s not supported 3 RATs UTRA TEANR s susported
* Thenaw CSwilnot spply 10 8C3

 FFS how to write out all combinations in CS

+ Whether to write out all options including in-band and in-guard NB-IGT or write something more:
generic




In this paper, we give some discussion on capability sets and the test configurations for the new MSR RAT combinations.
2
Discussion

Capability set
The capability set is defined as the BS capability to support certain RAT combinations in an operating band. In general , when considering new capability sets, some fundamental principles need to be considered such as avoid redundant tests, reduce testing time meanwhile ensure flexibility with respect to different declaration and needed RAT combinations.
For the three new RAT combinations, we can divide them into 2 groups:

Group 1. NR+E-UTRA+ UTRA

Group 2. NR+E-UTRA+GSM, NR+E-UTRA+UTRA+GSM

In the MSR spec, some requirements will be verified refer to single-RAT GSM specification whatever the type of supported configurations with GSM in group 2. Defined two CS for group 2 could simply be developed in an updated TS37.141. However, it seems the RAT configurations are more or less overlapped and it would be slightly more difficult to reduce the number of tests, also minor disadvantage is that we get more CSs to be declared by the manufacturer. As stated in the WF, the 4 RAT supported per band, but no more than 3 RATs are supported per antenna connector

Thus it is proposed:

Proposal 1: 2 CS (i.e. CS18 and CS19) covering NR+E-UTRA+UTRA and NR+E-UTRA+GSM +UTRA.

The proposed CS are as in table 1:

Table 1 Capability sets 
	Capability Set supported by the BS
	CS18
	CS19

	Supported RATs
	UTRA, NR, E-UTRA, NB-IoT in-band3, 

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

	Supported configurations
	 MR UTRA + E-UTRA + NR 

SR UTRA (SC, MC)
SR NR (SC, MC, CA)
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 NR + E-UTRA

MR NR + E-UTRA + NB-IoT in-band3
MR NR + E-UTRA + NB-IoT guard band4
MR NR + E-UTRA + NB-IoT in-band + NB-IoT guard band5
MR UTRA + E-UTRA

MR UTRA + E-UTRA + NB-IoT in-band3
MR UTRA + E-UTRA + NB-IoT guard band4
MR UTRA + E-UTRA + NB-IoT in-band + NB-IoT guard band5

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

MR UTRA + NR+ E-UTRA + NB-IoT guard band4
MR UTRA + NR+ E-UTRA + NB-IoT in-band + NB-IoT guard band5


	 MR GSM + UTRA + E-UTRA + NR6

SR UTRA (SC, MC)
SR NR (SC, MC, CA)

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 NR + E-UTRA

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

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

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

MR UTRA + E-UTRA

MR UTRA + E-UTRA + NB-IoT in-band3
MR UTRA + E-UTRA + NB-IoT guard band4
MR UTRA + E-UTRA + NB-IoT in-band + NB-IoT guard band5

MR UTRA + NR
MR UTRA + E-UTRA + NR 

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

MR UTRA + NR+ E-UTRA + NB-IoT guard band4
MR UTRA + NR+ E-UTRA + NB-IoT in-band + NB-IoT guard band5

MR GSM + NR

MR GSM + E-UTRA + NR 

MR GSM + UTRA + E-UTRA

MR GSM + E-UTRA

MR GSM + E-UTRA + NB-IoT in-band3
MR GSM + E-UTRA + NB-IoT guard band4
MR GSM + E-UTRA + NB-IoT in-band + NB-IoT guard band5

MR GSM + NR+ E-UTRA + NB-IoT in-band3
MR GSM + NR+ E-UTRA + NB-IoT guard band4
MR GSM + NR+ E-UTRA + NB-IoT in-band + NB-IoT guard band5

MR GSM + UTRA + E-UTRA + NB-IoT in-band3
MR GSM + UTRA+ E-UTRA + NB-IoT guard band4

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

MR GSM + NR + UTRA + E-UTRA + NB-IoT in-band3,6
MR GSM + NR + UTRA + E-UTRA +  NB-IoT guard band4,6
MR GSM + NR + UTRA + E-UTRA + NB-IoT in-band + NB-IoT guard band5,6

	Applicable BC
	BC1, 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.

NOTE 6:
The support of multi-RAT GSM + UTRA + E-UTRA + NR operation is declared by the manufacturer per operating 

band. No more than 3 RATs are supported per antenna connector


Test configuration
For the CS defined in the current MSR spec, all of the possible RAT combinations were listed in the table, which means the possible RAT combinations shall be declared by the manufactures, but not every supported configuration within a CS will need to be tested with a specific TC. In current MSR spec,  the full Mapping of RF requirements and Capability Sets to applicable Test Configurations are presented.

The current TCs are generated for different RAT configuration and separately TCs are used for 2RAT and 3 RAT. Table 2 and 3 summarize the multi-RAT TC/NTCs for the configurations in TS37.141. Here the single RAT NB-IoT standalone operation is not considered.
Table  2. Multi-RAT TC/NTCs for the configurations exclude GSM defined in current TS37.141
	TCs/NTCs No.
	Applicable multi-RAT configuration
	Proposal TCs for the new RAT combs

	TC3/NTC3
	UTRA and E-UTRA(without NB-IoT)
	2 TCs (TC3a/NTC3a) to support UTRA and NR

	TC16
	UTRA and  E-UTRA with NB-IoT in-band
	2 TCs (TC23/NTC23) to support UTRA, NR and E-UTRA

- without NB-IoT in-band/ guard band.

- with NB-IoT in-band/ guard band operation

	TC19
	UTRA and E-UTRA with NB-IoT guard band
	

	TC21/NTC21
	NR and E-UTRA with NB-IoT in-band/guard band
	

	TC22
	NR and E-UTRA with NB-IoT in-band/guard band, NB-IoT standalone 
	


As can be seen from table 2, separately TCs are proposed to support UTRA+NR (2 RATs), and UTRA+NR+E-UTRA (3 RATs)configurations. 
Proposal 2. TCs as proposed in table 2 shall be introduced to support UTRA, NR and E-UTRA.

For TC23 and NTC23, simiar the procedure as TC21/NTC21 can be re-used. Therefore, the select conditions for both TC23 and NTC23 would be like:

Place a 5MHz/15kHz SCS NR carrier at the lower Base Station RF Bandwidth edge and:

- if NB-IoT guard-band operation is supported,  place a 10MHz  E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge, ....
- If NB-IoT guard-band operation is not supported and NB-IoT in-band operation is supported, place a 5 MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge, ....
- If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place a 5 MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge, ...
Table  3. Multi-RAT TC/NTCs for the configurations inlcude GSM defined in Current TS37.141

	TCs/NTCs No.
	Applicable multi-RAT configuration
	Proposal TCs for the new RAT combs

	TC4a/NTC4a 
	(Tx) UTRA and GSM 
	(Tx) 2 TCs (i.e. TC4f/NTC4f)  to support NR and GSM.


	TC4b/NTC4b
	(Tx) E-UTRA and GSM
	

	TC4c/NTC4c
	(Tx) UTRA, E-UTRA and GSM 
	(Tx) 4TCs (i.e. TC4g/NTC4g, TC4h/NTC4h)to support :

- GSM, NR and E-UTRA 

         - without NB-IoT in-band/ guard band.
         - with NB-IoT in-band/ guard band operation
- GSM, UTRA and NR

	TC4d 
	(Tx) UTRA and GSM (with side conditions) 
	(Tx) 1 TCs (i.e. TC4i) to support NR and GSM (with side conditions)

	TC4e
	(Tx)  E-UTRA and GSM (with side conditions) 
	

	TC5a/NTC5a
	(Rx) UTRA and GSM 
	(Rx) 2 TCs (i.e. TC5d/NTC5d) to support NR and GSM 

	TC5b/NTC5b
	(Rx) E-UTRA and GSM 
	

	NTC5c
	(Rx) UTRA, E-UTRA and GSM 
	(Rx) 2 TCs (i.e. NTC5e and NTC5f) to support 
  - NR, E-UTRA and GSM

      - UTRA, NR and GSM

	TC15
	GSM and E-UTRA NB-IoT in-band
	-

	TC18
	GSM and E-UTRA NB-IoT guard band
	


As can be seen from table 3, the suitation is more complex when the configuraitons including GSM RAT. We also propose to use separately TC/NTCs for BS support 2 RATs and 3 RATs, where:

TCs for both Tx and Rx shall be defined for 2 RATs (i.e. GSM+NR)

Seperated TCs for both Tx and Rx shall be defined for 3 RATs.(i.e. NR, E-UTRA and GSM,  UTRA, NR and GSM), where for NR, E-UTRA and GSM, E-UTRA with NB-IoT in-band or guard-band operation shall be included.
Proposal 3. TCs as proposed in table 3 shall be introduced to support GSM, UTRA, E-UTRA and NR.

It shall be noted although 4 RATs can be simultaneously supports for a BS, it is no need to defined the related TC/NTC, since no more than 3 RATs are supported per antenna connector.
Proposal 4: It is no need to defined TC for a BS that simultaneously supports GSM, UTRA, E-UTRA and NR.

In addition, TC7a/7b/7c are multi-band operation test configurations, where TC7a/7b are generated for the configurations without GSM, while TC7c is the MB-MSR test configuration with GSM/EDGE single RAT operation in one band. Basically, the Multi-band TCs are generated based on test configuration per band, thus if the multi-band operation is supported for the new RAT combinations supported in each operating band, some updated will be needed on top of the current multi-band TC to cover the new introduce  single-band TCs, which means it is no need to introduce new multi-band TC.
Proposal 5: It is no need to introduce new multi-band TC if the multi-band operation is supported for the new RAT combinations supported in each operating band. 
3
Conclusion

In this contribution, the capability sets and the test configurations for the new RAT combinations are discussed. The conclusions are:

Proposal 1: 2 CS (i.e. CS18 and CS19) covering NR+E-UTRA+UTRA and NR+E-UTRA+GSM +UTRA.

Proposal 2. TCs as proposed in table 2 shall be introduced to support UTRA, NR and E-UTRA.

Proposal 3. TCs as proposed in table 3 shall be introduced to support GSM, UTRA, E-UTRA and NR.

Proposal 4: It is no need to defined TC for a BS that simultaneously supports GSM, UTRA, E-UTRA and NR.

Proposal 5: It is no need to introduce new multi-band TC if the multi-band operation is supported for the new RAT combinations supported in each operating band. 
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