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Introduction
In RAN4#92 meeting, we proposed in [1] a number of definitions for NR intra-band contiguous UL CA and in particular, an input on wanted and adjacent measurement bandwidths for ACLR. These proposals were part of agreed way forward [2]. In RAN4#92b this agreement was reversed in way forward [3]. In this contribution we discuss that the proposal in [3] in not technically valid and a new proposal is made.
Discussion
Proposal from RAN4#92b
Based on first evaluation that showed a need for more back-off with a 99% aggregated bandwidth measurement bandwidth in adjacent channel (agreement from [2] based on bandwidth calculations in [1]), the agreement was reverted in [3]. If the higher back-off is understood because the outskirts of the edge RBs are captured by the larger adjacent bandwidth (leaving 0.5% of guard-band in adjacent channel), it is nonetheless the result of the higher SU in NR and the 3 proposals in [3] have significant technical issues, these are reported here: 
· RAN4 define ACLR MBW as BWChannel_CA – 2*max(GB(low),GB(high)) for both wanted and adjacent. 
· BWChannel_CA ,GB(low), and GB(high) definition for UL CA FOOB and ACLR MBW are not flexible with SCS. 
· For BWChannel_CA= ∑ Nominal channel spacing + Foffset,high + Foffset,low, GB(low), and GB(high)  definition, the SCS for each CC use the largest μ value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to Table 5.3.5-1 in TS 38.101-1.
From first bullet and using the real CC guard bands, since the aggregated bandwidth is reduced by the maximum of the two single CC guard-band, it does not even guarantee that all the transmitted power is captured in the wanted measurement bandwidth. 
For example: 
· If CC1 is a 5 MHz at 15 kHz (GB = 0.2425 MHz), and CC2 is 50 MHz at 15 kHz (GB = 0.6925 MHz)
· According to [3] and using the guard-band associated with respective used SCS, measurement BW for wanted is 55-2*0.6925 = 53.615 MHz
· If CC1 uses 1RB0 and CC2 also uses 1RB then only half of the power of the wanted is measured since this RB sits between 0.2425 MHz and 0.4225 MHz of the lower edge but the measurement starts from 0.6925 MHz.

This issue is further aggravated by third bullet as it assumes we use the largest SCS for guard band definition, using same example, this becomes even less technically viable: 
· If CC1 is a 5 MHz at 15 kHz (GB = 0.2425 MHz, but max SCS GB = 0.505 MHz), and CC2 is 50 MHz at 15 kHz (GB = 0.6925 MHz, but max SCS GB = 1.570 MHz)
· According to [3] and using the guard-band associated with largest SCS per channel bandwidth, the measurement BW for wanted is 55-2*1.57 = 51.86 MHz 
· With such measurement bandwidth a 7RB0 allocation in CC1 would not be measured, assuming CC2 uses 1RB then 7/8th of the power is not measured.
This is anyhow highly debatable since in most cases the highest SCS is 60 kHz which is optional and thus cannot be used to set a generic measurement bandwidth. 

Observation 1: The new measurement bandwidth proposed in [3] does not work for the wanted signal.

For the adjacent channel power measurement the proposal in [3] is not aligned with LTE and NR single CC approach where the measurement bandwidth is similar to the bandwidth of the maximum transmitted bandwidth. Also this is not aligned with intra-band EN-DC where we used 98% of aggregated bandwidth as it was representative of the average transmission bandwidth. Still using the same example, aaccording to [3] the measurement BW is 51.86 MHz, which is 94.3% measurement bandwidth for a signal that in fact occupies 98.3% of the aggregated bandwidth.

Observation 2: The new measurement bandwidth proposed in [3] does not provide fair coexistence with adjacent channels

Still we agree that the proposal from [2] can be improved to reduce unnecessary back-off when transmissions are less than 99% of the aggregated bandwidth which we study in next chapter.
Transmission Bandwidth for Contiguous UL CA
In Table 1 we calculate the transmit bandwidth percentage for all possible FR1 contiguous UL CA using the lowest SCS (15 kHz from 5 to 50 MHz, 30 kHz above 50 MHz).
Table 1: Transmit bandwidth for all FR1 contiguous CA for lowest SCS
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Observation on transmit bandwidth at lowest SCS:
· As already shown in [1] the worst case transmit bandwidth is up to 99% (red background) of aggregated bandwidth but mostly for aggregated bandwidths above 100 MHz (dark brown background)
· 98% (orange background) is mostly valid for aggregated bandwidths between 30 and 100 MHz
· For aggregated bandwidths bellow 30 MHz the transmit bandwidth is 95 to 97.5%

To address higher SCS we believe that we only need to look at 30 kHz case since 60 kHz is optional, in Table 1 this only changes SU for channel bandwidth from 5 to 50 MHz, this is done in Table 2.

Table 2: Transmit bandwidth for all FR1 contiguous CA for 30 kHz SCS
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Observation on transmit bandwidth at 30 kHz SCS on both CCs:
· 99% is observed (red background) is for aggregated BW above 100 MHz
· 98% (orange background) is observed for is mostly valid for aggregated bandwidths between 30 and 100 MHz
· 97% (yellow background) is observed for aggregated bandwidths between 50MHz and 80 MHz 
· Below 50MHz the transmit bandwidth is < 97%
Correcting Measurement Bandwidth for ACLR
Based on the technical issues in the first chapter and the study in Tables 1 and 2, correction of the measurement bandwidth for both wanted and adjacent is needed.

Since so far the maximum single CC bandwidth is 100 MHz and there has been discussion that higher bandwidths may need higher MPR, it is fair to reduce the measurement bandwidth for aggregated bandwidths below 100 MHz and this is fully aligned with EN-DC approach. Also if we loosely account for SCS we can further reduce the measurement bandwidth for the adjacent. For the wanted channel since there is no harm in reusing the EN-DC approach the measurement bandwidth can be kept constant at 100% aggregated bandwidth and guaranties that all allocation are always captured.

Proposal for NR PC3 intra-band contiguous ACLR measurement bandwidth:
· Measurement bandwidth for wanted signal is 100% of the aggregated bandwidth
· Measurement bandwidth for adjacent is 99% of aggregated bandwidth above 100 MHz
· Measurement bandwidth for adjacent is 98% of aggregated bandwidth for:
· 30 to 100 MHz aggregated bandwidth if one CC uses 15 kHz SCS
· 65 to 100 MHz if one of the CC is > 50 MHz and both CCs uses 30 kHz SCS or above
· Both CCs are 40 or 50 MHz channel bandwidth and use 30 kHz SCS or above
· Measurement bandwidth for adjacent is 97% of aggregated bandwidth for all other cases

Conclusions
[bookmark: _GoBack]In this contribution, we re-discuss the last agreement on measurement bandwidths for NR intra-band contiguous UL CA that reversed previous agreements and show that they are technically erroneous. Based on this, we make the following correcting proposal.

Proposal for NR PC3 intra-band contiguous ACLR measurement bandwidth:
· Measurement bandwidth for wanted signal is 100% of the aggregated bandwidth
· Measurement bandwidth for adjacent is 99% of aggregated bandwidth above 100 MHz
· Measurement bandwidth for adjacent is 98% of aggregated bandwidth for:
· 30 to 100 MHz aggregated bandwidth if at least one CC uses 15 kHz SCS
· 65 to 100 MHz if one of the CC is > 50 MHz and both CCs uses 30 kHz SCS or above
· Both CCs are 40 or 50 MHz channel bandwidth and use 30 kHz SCS or above
· Measurement bandwidth for adjacent is 97% of aggregated bandwidth for all other cases
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