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1 Introduction
In RAN#95-e meeting, the new WI: BS/UE EMC Enhancements for NR and LTE was approved and the study phase of it will start in Q4 of 2022. In this document, we first give some discussions on R4-2213192[1] that provided in RAN4#104e meeting and then we introduce a new idea to realize MSR BS EMC test simplification work.
2 Discussions
2.1 Discussion related with R4-2213192[1].
In RAN4#104-e meeting, a discussion paper R4-2213192[1] is provided for EMC reduction of tested RATs. In this paper some observations and proposals are introduced.
Observation 1: By grouping GSM and NB-IoT in the narrowband category, WCDMA, LTE and NR in the wideband category, we have a starting point to develop a RAT-agnostic analysis based on the categorization.
Observation 2: From the testing perspective, conducted emission, conducted immunity, and radiated immunity are independent of the RATs. For radiated emission, the RATs can be reduced to two RATs (one narrowband + one wideband), representing the worst case. 
Observation 3: From the performance criteria perspective, for narrowband RATs, NB-IoT is the worst case, comparing to GSM. For wideband RATs, NR/LTE is the worst case, comparing to WCDMA.
Proposal 1: Using NB-IoT test result cover GSM, and LTE cover WCDMA, then we can reduce EMC MR test scope to maximum in three RATs combination; Furthermore, if NR can cover LTE, or vice versa, we can reduce MSR test scope to maximum two RATs combination, as alternative test method for MSR BS.
Finding the worst case of each capability set would be a reasonable way to implement simplification work. RATs can be separated into two categories, narrowband category and wideband category, and the worst case in each category is discussed, aiming to use the worst RAT to instead other RATs with in the same category group. From our stand finding the radiated spurious emission behaviour of each individual RAT like GSM, NB-IoT, UTRA, E-UTRA and NR would help us to define the worst case of narrowband RAT or wideband RAT.  For example the rated output power of NB-IoT is 43dBm, which is larger than the rated output power of GSM (38dBm for medium range BS and 24dBm for local area BS). The evidence is shown below:
NB-IoT from TS37.104
[bookmark: _Hlk506800246]In addition, for Band 85 NB-IoT standalone operation, the BS rated output power limit of 43 dBm applies over the NB-IoT carriers in the range 728-729 MHz of the DL operating band. The BS output power limit of 43 dBm shall be considered as shared among all NB-IoT carriers in the 728-729 MHz frequency range or as the maximum value per NB-IoT carrier in the case where only one NB-IoT carrier is deployed in 728-729 MHz frequency range.
GSM from TS45.005
b)	Requirements for multicarrier BTS
For BTS belonging to a multicarrier BTS class, the manufacturer shall declare the maximum output power per carrier in case that all carriers are operated at the same nominal output power. The declaration shall be given for each modulation and for all supported number of carriers up to the maximum number on each antenna port. Additionally, the maximum total power supported shall be declared.
The maximum total output power measured at the antenna connector after all stages of combining shall be as declared by the manufacturer but within the limits of the multicarrier BTS class, specified in table 4.1-8.
Table 4.1-8 Multicarrier BTS classes
	All bands

	Multicarrier BTS class
	Total output power limit per antenna port

	Wide Area
	(NOTE 2)

	Medium Range
	38 dBm

	Local Area
	24 dBm

	NOTE 1: Medium Range and Local Area classes are not applicable for MXM 850 and MXM 1900
NOTE 2: There is no upper power limit for the Wide Area multicarrier BTS


Observation 1: The NB-IoT standalone rated output power has same value as BS’s however for some bands like band 85, the rated output power is 43dBm.
Observation 2: The maximum output power for GSM Base Transceiver Station(BTS) is 38dBm for medium range and 24 dBm for local area.
Both NB-IoT and GSM belongs to narrowband RAT, but NB-IoT standalone with larger output power would have a higher radiated emission level for some band. Therefore, it is proposed that only test NB-IoT standalone for the CS consisting both GSM and NB-IoT standalone. 
Proposal 1: Only test NB-IoT standalone for the CS consisting both GSM and NB-IoT standalone. 
By comparing the rated output power defined for each RAT we can find NB-IoT is a worse case compared with GSM, however for all of the other RATs like UTRA, E-UTRA and NR share the same rated output power condition. (38dBm for medium range and 24dBm for local area) Therefore the behaviour of them mainly come from the active components and RF chain of the BS.As a result, the worst case of the remaining RATs requires further study. 
Proposal 2: The rated output power of UTRA, E-UTRA and NR are same with each other. Further study is required for the worst case of wideband RAT.


2.2 Another method of MSR BS simplification.
The list of capability set for MSR BS are summarized in Table 1 below.
Table 1: The list of capability set and the RATs in each set
	CS1
	UTRA (MC) capable BS

	CS2
	E-UTRA (MC) capable BS (CS2), NB-IoT in-band, NB-IoT guard band

	CS3
	UTRA + E-UTRA. NB-IoT in-band, NB-IoT gurad band

	CS4
	GSM+ UTRA

	CS5
	GSM + E-UTRA, NB-IoT in-band,NB-IoT guard band

	CS6
	GSM + UTRA + E-UTRA,

	CS7
	GSM+UTRA/ E-UTRA, UTRA+E-UTRA, NB-IoT in-band, NB-IoT guard band

	CS8
	NB-IoT (MC) capable BS

	CS9
	GSM+NB-IoT standalone 

	CS10
	UTRA +NB-IoT standalone

	CS11
	E-UTRA + NB-IoT standalone

	CS12
	GSM+UTRA+NB-IoT standalone

	CS13
	GSM+ E-UTRA+ NB-IoT standalone

	CS14
	UTRA + E-UTRA +NB-IoT standalone

	CS15
	GSM + UTRA + E-UTRA + NB-IoT standalone

	CS16
	NR + E-UTR,A NB-IoT in-band, NB-IoT guard band

	CS17
	NR + NB-IoT standalone + E-UTRA, NB-IoT in-band, NB-IoT guard band



Another way to approach MSR BS simplification is to find the relationship between different CSs and looking for the common RATs in it. For example, the only difference between CS4 and CS6 is that there is one more RAT(E-UTRA) in CS6. A research can be carried out for those CSs to find out whether the two CSs can have similar test configuration (TC). 
Proposal 3: An alternative way is to align the test configuration between the CSx and CSy, in which the RATs in the CSx are the subset of the RATs in CSy.

2.3 Inconsistent between TS37.113 and TS37.114.
The current TS37.113 and TS37.114 are not aligned with RF Spec TS37.141. Some errors are existed and the new capability set CS18&CS19 are not introduced in current  MSR EMC Spec.
Observation 3: The test configuration in TS37.113 and TS 37.114 are not aligned with TS37.141and TS37.145-1/2. 
Observation 4: CS18 and CS19 are missing in TS37.113. CSA3B is missing in TS37.114.
We will prepare draft CRs to correct the inconsistent error between the Spec above.
3 Conclusion
[bookmark: OLE_LINK1]In this paper, we first discuss the discussion document R4-2213192[1], then provide another idea to implement the MSR BS simplification work. After that we discuss the modification of TS37.113 and TS37.114 to align with RF Spec TS37.141 and TS37.145-1/2.  The conclusions are shown below: 
Observation 1: The NB-IoT standalone rated output power has same value as BS’s however for some bands like band 85, the rated output power is 43dBm.
Observation 2: The maximum output power for GSM Base Transceiver Station(BTS) is 38dBm for medium range and 24 dBm for local area.
Observation 3: The test configuration in TS37.113 and TS 37.114 are not aligned with TS37.141and TS37.145-1/2. 
Observation 4: CS18 and CS19 are missing in TS37.113. CSA3B is missing in TS37.114.
Proposal 1: Only test NB-IoT standalone for the CS consisting both GSM and NB-IoT standalone. 
Proposal 2: The rated output power of UTRA, E-UTRA and NR are same with each other. Further study is required for the worst case of wideband RAT.
Proposal 3: An alternative way is to align the test configuration between the CSx and CSy, in which the RATs in the CSx are the subset of the RATs in CSy.
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