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1. Introduction
In RAN4-NR#2 meeting, band specific UE channel bandwidth was agreed in [1]. On the other hand, setting flexible BS channel bandwidth was proposed in [2], however it was noted. 
We discuss BS channel bandwidth in this contribution.
2. Background
From RAN1 agreements [3, 4], it can be understood that there is no need to use the same channel bandwidth for both UE and BS. Namely, PHY design will allow UE whose CBW is different with BS’s can access to the BS.

Band specific UE channel bandwidth was agreed in [1]. For below 6GHz Band, 5, 10, 15, 20, 25, 40, 50 60, 80 and 100MHz are channel bandwidth (CBW) candidate, and for above 24GHz Band, 50, 100, 200 and 400MHz are CBW candidate respectively.

On the other hand, setting flexible BS CBW was proposed in [2], however the document was noted. Flexible BS CBW has strong advantage to maximize spectrum efficiency regardless of operator holding spectrum bandwidth. On the other hand, some concerns on spectrum utilization, ACLR/ACS, test model and test complexity etc. were raised during RAN4-NR#2 meeting.
In the agreed WF [5], followings were agreed for further study.
· For further study

· A suitable terminology for “BS channel bandwidth” if needed

· Potential names are e.g. “coherence range”, “BS carrier bandwidth”, “carrier bandwidth”

· IF the term “carrier” is used, some terminology in the UE spectrum may need to differ to LTE

· Check/align with RAN1 terminology

· Ensure consistency and clarity in  all BS and UE specs

· A new terminology may not be needed

· How to set core requirements for each “BS bandwidth”

· Spectral Utilization

· ACLR, ACS

· Narrowband blocking

· (possibly others)

· Impact on conformance specification

· Test models

· Rules for multicarrier, multiband etc.
· How to set an appropriate test scope if the set of “BS channel bandwidth” is larger than the set of UE channel bandwidth

· What granularity of “BS channel bandwidth” may be supported in addition to the basic set of UE channel bandwidths and in which timescale

· Taking into account conclusions on impact to core and conformance specifications, standardization time and test impact

In [6], some questions on aggregated wide band operation are raised for further study. However, for simplest case, we discuss BS channel bandwidth without aggregation (i.e., non-CA, 1CC, single carrier) on above open issues in this contribution.
3. Discussion
In this clause, we discuss how to resolve open issue in order to achieve flexible BS CBW 
3.1. Spectrum utilization
If RAN4 introduce flexible BS CBW, the number of possible CBW becomes close to infinity. It is un-realistic to evaluate the feasible spectrum utilization for all CBW. If we take 60 kHz data SCS for below 6GHz as an example, following NRB in table 1 and figure 1was agreed in [7] for limited set of CBW.
Table 1: Agreed NRB for below 6GHz 60 kHz SCS

	CBW [MHz]
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100

	NRB
	NA
	[11, 12]
	[18]
	[24]
	[31, 32]
	[51, 52]
	[65]
	[79]
	[107]
	[135]

	X [%]
	-
	79.2 - 86.4
	86.4
	86.4
	89.28 - 92.16
	91.8 - 93.6
	93.6
	94.8
	96.3
	97.2
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Figure 1: CBW vs. Spectrum utilization (below 6GHz with 60kHz SCS)
Note: in this figure average values are plotted when NRB has the range
From figure 1, it can be observed spectrum utilization percentage increases as CBW increases, and it is difficult to draw the approximate curve.
Observation 1: Based on agreed spectrum utilization, generally spectrum utilization percentage increases as CBW increases, however it is difficult to draw the approximate curve.
To decide spectrum utilization percentage for flexible CBW without evaluation, interpolations between points are needed. Roughly there are three interpolation methods other than approximate curve as below. Figure 2 illustrates results of these three methods.
a) linear complementarity
b) take smaller percentage between points (ex. 94.8% for 60MHz <= CBW < 80MHz)
c) take larger percentage between points (ex. 96.3% for 60MHz < CBW <= 80MHz)
Since spectrum utilization needs to be decided without evaluation for flexible CBW which is not included in Table 1.If we apply method c), it is expected that BS fails other emission related requirements with largest percentage for CBW which is middle value of included in Table 1. Even if we take method a), as 15MHz CBW and 20MHz CBW have the same percentage (86.4%) in Table 1, it is also expected that BS fails other emission related requirements with linear complemented percentage for CBW which is middle value of included in Table 1. It is not fear to take method a) or c) without evaluation. As a RAN4 minimum requirement we propose to apply method b) (take smaller percentage between points). Even if we take b), higher spectrum usage can be achieved comparted with limited set of CBW.
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Figure 2: Three interpolation methods (below 6GHz with 60kHz SCS)
Note: in this figure average values are plotted when NRB has the range
Proposal 1: As spectrum utilization for flexible CBW other than already agreed ones, smaller spectrum utilization percentage between two CBWs’ those are closest should be applied. (e.g., for 77MHz CBW, smaller percentage between 60MHz ones or 80MHz ones should be selected.)
3.2. ACLR/ACS
On ACLR vs. NR, we don’t see any issue on flexible CBW, since it was already agreed that the same CBW is assumed as adjacent CBW. On ACLR vs. UTRA/E-UTRA, we also don’t see any issue on as we proposed only adjacent 20 MHz E-UTRA should be considered in our different paper [8].
On ACS, assumed adjacent signal bandwidth is not yet agreed. If fixed adjacent interfering signal bandwidth is applied as same as E-UTRA (5MHz E-UTRA interfering signal for 5, 10, 15 and 20 MHz CBW), there is no concern to introduce flexible CBW.
Observation 2: No issues can be found on ACLR/ACS by introducing flexible BS CBW.
3.3. Test models for TX test
If we take E-TM (E-UTRA test model) as an example, some parameters (# of RB, power ratio, etc.) for each channel (RS, SS, PBCH, PCFICH, PHICH, PDCCH, PDSCH) are specified for each CBW (1.4, 3, 5, 10, 15 or 20MHz). If RAN4 introduce flexible BS CBW, it will be required to specify those parameters for every possible CBW. Even if any mathematical scheme can be applied to decide the parameters as a function of number of RB, RAN4 workload may increase compared with fixed set of BS CBW case.
Proposal 2: To introduce flexible BS CBW, any mathematical scheme needs to be decided to derive parameters for Test model (like E-UTRA Test Model) for TX test.
3.4. Reference channel for RX test
Even in current pure E-UTRA FRC, only three FRCs (FRC A1-1, A1-2 and A1-3) are specified for REFSENS requirement. This is because testing with FRC A1-3 (25RB) is repeated at disjoint frequency ranges for 10, 15 or 20MHz CBW. Thus, even in RAN4 introduce flexible BS CBW, there is no concern on reference channels for RX testing.
Observation 3: No issues can be found on reference channel for RX testing by introducing flexible BS CBW.
3.5. Test scope
In current E-UTRA core specification, the requirements are specified for every CBW. However, as specified in TS 36.141, the test shall be performed with a lowest and the highest bandwidth supported by the BS. In addition, manufacture shall declare which of the channel bandwidths that are supported by the BS (i.e., BS doesn’t need to support all of CBW specified for the Band). Namely, only two CBWs are required to be tested even if more than two CBWs are supported by the BS. If RAN4 follow current principle above, there is no issue to introducing flexible BS CBW on test scope point of view.
Observation 4: As current E-UTRA spec requires testing for two (min and max) CBW only, if RAN4 follows the same principle, no issues can be found on test scope perspective by introducing flexible BS CBW.
4. Conclusion

In this contribution, we discussed the possibility of introducing flexible BS CBW. Following observations and proposals are obtained.
Observation 1: Based on agreed spectrum utilization, generally spectrum utilization percentage increases as CBW increases, however it is difficult to draw the approximate curve.
Proposal 1: As spectrum utilization for flexible CBW other than already agreed ones, smaller spectrum utilization percentage between two CBWs’ those are closest should be applied. (e.g., for 77MHz CBW, smaller percentage between 60MHz ones or 80MHz ones should be selected.)
Observation 2: No issues can be found on ACLR/ACS by introducing flexible BS CBW.
Proposal 2: To introduce flexible BS CBW, any mathematical scheme needs to be decided to derive parameters for Test model (like E-UTRA Test Model) for TX test.
Observation 3: No issues can be found on reference channel for RX testing by introducing flexible BS CBW.
Observation 4: As current E-UTRA spec requires testing for two (min and max) CBW only, if RAN4 follows the same principle, no issues can be found on test scope perspective by introducing flexible BS CBW.
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