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Introduction

In the previous RAN4 meetings, there were some discussions on the introduction of NR to MSR spec, however due to the unstable NR spec, the detailed test configuration has been postponed until now. In this contribution, we want to share some considerations on these remaining issues. 
Discussion 
Regarding the typical channel bandwidth agreed for NR test configurations, as mentioned in the contribution [xx], it is reasonable to adopt the same signal configuration for MSR spec, namely: 
for bands<100MHz, NR signal 5MHz;

for bands>=100MHz, NR signal 20MHz;

As considering the E-UTRA with in-band NB-IoT or guardband NB-IoT is more stringent than E-UTRA only operation, therefore for one side of RF channel, the E-UTRA with in-band or guardband NB-IoT operation could be adopted for MSR conformance testing, otherwise E-UTRA only operation could be used. For other side of RF channel, as NR has higher SU than LTE which result in narrower guardband and more stringent requirement as longer baseband filter is needed at the end. 

Regarding 10MHz LTE with guardband NB-IoT and 5MHz LTE as shown in the following table 1, it could easily noticed that 5MHz has narrower guardband than others, therefore we think that 10MHz LTE with guard band NB-IoT is not the worst case for CS16/17. In addition, comparison between 5MHz E-UTRA signal with in-band NB-IoT and E-UTRA operation only, it could be found that E-TM1.1 are baseline test model for in-band NB-IoT configuration which means there are no power boosting +3dB for E-UTRA PRBs except some feasible PRBs for in-band NB-IoT operation as summarized in the Table 2.

Observation 1: 10MHz LTE with guardband NB-IoT is not most stringent case.

Table 1. guardband for different NR and E-UTRA signals

	Signal(s)
	Guard band

	NR
	5 MHz – 15 kHz SCS
	242.5 kHz

	
	10 MHz – 15 kHz SCS
	312.5 kHz

	
	5 MHz – 30 kHz SCS
	505 kHz

	
	20 MHz – 15 kHz SCS
	452.5 kHz

	
	20 MHz – 30 kHz SCS
	805 kHz

	E-UTRA
	5 MHz
	250 kHz

	
	5 MHz with NB-IoT in-band
	250 kHz

	
	10 MHz with NB-IoT in guard band
	320 kHz


	6.1.6
Test Model for NB-IoT in-band operation
The physical channels for transmitter tests shall be configured according to E-TM1.1 on all E-UTRA carriers and N-TM on all NB-IoT carriers.
For in-band transmitter tests, one E-UTRA PRB is punctured and replaced by NB-IoT PRB which also contains certain REs for the hosting E-UTRA carrier.


Table 2. PRB index for in-band NB-IoT operation

	CBW
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	RPB index
	2,12
	2,7,17,22
	4,9,14,19,30,35,40,45
	2,7,12,17,22,27,32,42,47,52,57,62,76,72
	4,9,14,19,24,29,34,39,44,55,60,65,70,75,80,85,90,95

	Note: PRB index are numbering from 0; 


However for E-TM1.2, as demonstrated in the Table 2, for example 5MHz E-UTRA signal, for subframe#1/2/3/5, the outermost PRBs#24 are power boosted with 3dB. For E-TM1.1 with in-band NB-IoT operation, the outermost PRBs is PRB#22 with 6dB power boosting. As shown in the Figure 1, it could be known that E-TM 1.2 is more stringent case than E-TM1.1 with in-band NB-IoT operation. Therefore we think 5MHz E-UTRA with in-band NB-IoT is also not needed for CS16/17. 

Observation 2: 5MHz E-UTRA with in-band NB-IoT is less stringent than 5MHz E-UTRA E-TM 1.2. 

Table 3: Numbers (
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) of the boosted PRBs (FDD)
	
	Subframe 0
	Subframe 1
	Subframe 2
	Subframe 3
	Subframe 4
	Subframe 5
	Subframe 6
	Subframe 7
	Subframe 8
	Subframe 9

	1.4 MHz
	N.A. 
	 1 3
	 1 3
	 2 3
	 2 5
	N.A. 
	 0 2
	 0 5
	 2 5
	 1 5

	3 MHz
	 0 1 2 11 12 13
	 0 4 10 11 12 13
	 0 3 5 6 11 13
	 0 1 4 5 7 12
	 0 2 3 4 9 10
	 1 2 3 11 12 14
	 4 6 8 11 13 14
	 2 5 6 12 13 14
	 0 3 4 7 8 11
	 1 3 4 5 11 12

	5 MHz
	 0 1 3 6 7 8 16 18 20 21
	 0 1 4 5 9 10 12 17 18 24
	 0 1 2 12 13 14 19 20 23 24
	 0 5 8 12 13 15 17 20 21 24
	 0 4 6 7 12 13 15 16 22 23
	 0 1 2 3 8 16 18 21 22 24
	 1 3 5 7 9 10 12 15 21 22
	 0 1 2 3 7 10 14 18 20 21
	 1 4 8 9 10 12 15 16 18 20
	 1 2 3 5 6 9 10 13 16 17
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Figure 1. comparison between E-TM1.2 and E-TM1.1 with in-band NB-IoT 

Table 4. the roll off on the adjacent PRBs from Ericsson’s contribution

	LTE PRB
	Roll off(dB)

	1st adjacent
	-20.0

	2nd adjacent
	-36.6

	3rd adjacent
	-40.5


In short, for CS16, we propose to adopt the following test configurations.

Table 5. test configuration for CS16

	
	Lower edge
	Upper edge 

	CS16
	Typical NR signal 
	E-UTRA 5 MHz 

	Note 1: if typical NR signal is not supported by the BS, then narrowest supported CBW with smallest SCS should be selected;

Note 2: if 5MHz E-UTRA carriers not supported by the BS, the narrowest supported channel BW shall be selected.


Proposal 1: propose to use the test configuration in table 5 for CS16. 

It’s well known that standalone NB-IoT has more stringent requirement than E-UTRA supporting in-band or guardband NB-IoT, therefore we also agree with that standalone NB-IoT could be placed at one side of RF channel. 

Table 6. test configuration for CS17
	
	Lower edge
	Upper edge 

	CS17
	Typical NR signal 
	Standalone NB-IoT 

	Note 1: if typical NR signal is not supported by the BS, then narrowest supported CBW with smallest SCS should be selected;


Proposal 2: propose to use the test configuration in table 6 for CS17. 
Conclusions
In this proposal, we share further considerations on introduction of NR into MSR and proposal are made as following: 

Observation 1: 10MHz LTE with guardband NB-IoT is not most stringent case.

Observation 2: 5MHz E-UTRA with in-band NB-IoT is less stringent than 5MHz E-UTRA E-TM 1.2.

Proposal 1: propose to use the test configuration in table 5 for CS16. 

Proposal 2: propose to use the test configuration in table 6 for CS17. 
References

[1]R4-1811619 WF on test configurations for MSR, Ericsson, approved. 

[2]R4-1803289, WF on introduction of NR into MSR specifications, Nokia,approved.

[3]TS37.141 V15.3.0
[4]TS37.145-1/2

_1234567890.unknown

