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1 Introduction
In this contribution, we discuss the remaining issues for in-band emission in NR-U. 
2 Discussion 
In TS 38.101-1, the in-band emission is defined as below:

The basic in-band emissions measurement interval is defined over one slot in the time domain; however, the minimum requirement applies when the in-band emission measurement is averaged over 10 sub-frames. When the PUSCH or PUCCH transmission slot is shortened due to multiplexing with SRS, the in-band emissions measurement interval is reduced by one or more symbols, accordingly.
In NR-U，both Type-A and Type-B PUSCH mapping type are supported, as described in TS 38.214 below, it can be found that the length of PUSCH could be 1~14 symbols, and when the PUSCH transmission is shorter than a slot, the in-band emissions measurement interval should be reduced accordingly.
Table 6.1.2.1-1: Valid S and L combinations
	PUSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	0
	{4,…,14}
	{4,…,14} (repetitionType A only)
	0
	{4,…,12}
	{4,…,12}

	Type B
	{0,…,13}
	{1,…,14}
	{1,…,14} for repetition Type A, {1,…,27} for repetition Type B
	{0,…, 11}
	{1,…,12}
	{1,…,12}


Furthermore, it was agreed to create a gap between the DL transmission and UL transmission by CP extension to meet the LBT requirement (e.g. to create a 25us LBT gap as show in Figure.1).
Agreement in RAN1#98bis:
· For the CP extension prior to at least a dynamically scheduled PUSCH transmission, the CP extension is located in the symbol(s) immediately preceding the PUSCH allocation indicated by SLIV. The supported durations for CP extension at the UE are: 
· 0 (i.e. no CP extension) 
· C1*symbol length – 25 us 
· C2*symbol length – 16 us - TA 
· C3*symbol length – 25 us – TA
· C1=1 for 15 and 30 kHz SCS, C1=2 for 60 kHz SCS
Agreement in RAN1#100e:
The value ranges for C2 and C3 are updated as follows:

· C2 values 

· 1, 2, 3, .. , 28
for 15/30 kHz SCS

· 2, 3,  .., 28
for 60 kHz SCS

· C3 values 

· 1, 2, 3, .. , 28
for 15 kHz SCS

· 2, 3, .. , 28
for 30 kHz SCS

· 3, 4, .. , 28
for 60 kHz SCS

Notably, the CP extension is not included in the PUSCH transmission, whether or not to consider the CP extension for in-band emission measurement should be further studied.
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Figure.1 illustarion for CP extension 

Proposal 1: When the PUSCH transmission is shorter than a slot, the in-band emissions measurement interval should be reduced accordingly.

Proposal 2: CP extension for the PUSCH should be considered for the in-band emissions in NR-U.
3 Conclusions
In this contribution, we discussed the remaining issues for in-band emissions for NR-U, and the following proposal was made:

Proposal 1: When the PUSCH transmission is shorter than a slot, the in-band emissions measurement interval should be reduced accordingly.

Proposal 2: CP extension for the PUSCH should be considered for the in-band emissions in NR-U.
4 References 
[1] 38.101-1 V16.1.0  Base Station (BS) radio transmission and reception
[2] Report of 3GPP TSG RAN WG1 #100-e, Online meeting, 24th February – 6th March 2020
[3] Report of 3GPP TSG RAN WG1 #98bis , Chongqing, China, 14th – 20th October 2019

