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1 Introduction

 In RAN4 #68bis, fruitful discussion about coexistence between a new S-band and Band 34 has been made [1]-[7]. In order to make further progress, we would like to propose to develop some tables which summarize co-existence studies regarding the new S-band and Band 34 in similar way with the proposal in [4].
2 UE-UE Coexistence Study for the New S-Band
We concluded in the last RAN4 #68bis meeting that the following three scenarios need to be considered.

1. MSS band is allocated, but Band 34 is not.

2. Band 34 is allocated, but the required protection level is TBD.

3. Band 34 is allocated. The required protection level is anticipated.

In addition, many companies were in agreement on that network signaling (NS) would be a candidate solution to address those different scenarios and requirements.

On the other hands, considering existing coexistence studies between FDD and TDD bands (e.g. Band 7 and 38), in order for a UE to meet coexistence emission limits which will be defined later, some counterplans may be imposed into the UE. As their candidates, A-MPR and/or RB restriction and/or guard band could be considered. 

Since many scenarios and parameters for protection requirements as well as considerable countermeasures can be imagines in the coexistence study of the new S-band with Band 34, we need to consider in the coexistence studies several specific scenarios which are possible to be recognized in practice.
In this regards, we believe that the followings should be considered when the coexistence studies between the new S-band and Band 34 are done. 
Proposal 1: as coexistence emission limits from the new S-band into Band 34, relaxation of the requirement -50 dBm/MHz should also be considered and thus, the coexistence studies on the coexistence emission limits -50/-40/-30 dBm/MHz would be encouraged.
Considering it was noted in the preliminary studies of [5] that maximum 31 dB of  A-MPR would be required under the general coexistence requirement of -50dBm/MHz, the -50 dBm/MHz is a quite challenging value for the UE to meet. Therefore, consideration on the relaxation of -50 dBm/MHz requirement should be needed.
We believe that a level of -40dBm/MHz would be a quite reasonable value for the coexistence studies considering that it was proposed as a relaxed protection level of Band 1 into Band 34 [3] as well as it has already considered in the case of Band 7 and 38. 
In addition, a level of -30 dBm/MHz has also been considered in TS36.101 as a general spurious emission limits.
Proposal 2: as countermeasures, A-MPR (with NS) or RB restriction (without NS) should be considered with possibility to impose guard band (GB) together
Considering it was noted in the preliminary studies of [5] that maximum 31 dB of  A-MPR would be required under the general coexistence requirement of -50dBm/MHz without guard band from S-band into Band 34, the combination of A-MPR or RB restrictions as countermeasures and GB may be reasonable in practice specially for a level of -50 dBm/MHz (e.g. Band 38 & Band 7). In addition, considering A-MPR may reduce uplink coverage, the combination of RB restriction and GB could be considered.
Proposal 3: When GB needs to be defined together with A-MPR or RB restriction, 5MHz of GB would be encouraged as a baseline.

Considering efficiency utilization of the new S-band, we believe that 5 MHz of GB would be enough to address the coexistence with Band 34. Even though someone may consider more than 5 MHz of GB to indicate maximum use of this spectrum, more than 10 MHz of GB (e.g. 15 MHz) should not be included since at least 2*20 MHz will be allocated considering the possible use of maximum LTE channel bandwidth. 

Based on the mentioned proposals, the following is proposed in the worst case to allocate LTE channels in the LTE channel combinations for 30 MHz of the new S-band.
Proposal 4: The development of following tables would be encouraged in order to summarize the coexistence studies between the new S-band and Band 34.
Table 2.1. Summary of coexistence studies with Band 34 (A-MPR case with NS)
	Case
	Channel Bandwidth (MHz)
	Guard Band (MHz)
	Coexistence emission limit (dBm/MHz)
	Maximum Required A-MPR
(dB)

	1
	20
	0
	-50
	

	
	
	
	-40
	

	
	
	
	-30
	

	2
	20
	5
	-50
	

	
	
	
	-40
	

	
	
	
	-30
	

	3
	20
	10
	-50
	

	
	
	
	-40
	

	
	
	
	-30
	


Table 2.2. Summary of coexistence studies with Band 34 (RB Restriction case without NS)
	Case
	Channel Bandwidth (MHz)
	Guard Band (MHz)
	Coexistence emission limit (dBm/MHz)
	Maximum Required RB Restrictions

	4
	20
	0
	-50
	

	
	
	
	-40
	

	
	
	
	-30
	

	5
	20
	5
	-50
	

	
	
	
	-40
	

	
	
	
	-30
	

	6
	20
	10
	-50
	

	
	
	
	-40
	

	
	
	
	-30
	


3 Conclusions
 In this contribution, as guideline of coexistence studies between the new S-band and Band 34, we would like to propose the following.
Proposal 1: as coexistence emission limits from the new S-band into Band 34, relaxation of the requirement -50 dBm/MHz should also be considered and thus, the coexistence studies on the coexistence emission limits -50/-40/-30 dBm/MHz would be encouraged.

Proposal 2: as countermeasures, A-MPR or RB restriction should be considered with possibility to impose GB together.
Proposal 3: When GB needs to be defined together with A-MPR or RB restriction, 5MHz of GB would be encouraged as a baseline.

Proposal 4: The development of Tables2.1 and 2.2 would be encouraged in order to summarize the coexistence studies between the new S-band and Band 34.
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