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1	Introduction
Previously, it has been observed for FR1 contiguous UL CA that the current formulas in 38.101-1 V16.3.0 may result in aggregated channel bandwidths greater than the sum of CC bandwidths. This is not acceptable. In this contribution, we propose new, simple formulas for  and  to solve this problem. The resulting aggregated channel bandwidth is independent of the applied SCS values.
The CA channel spacing depends on the operating band, which makes it hard to find MPR values that are guaranteed to be valid for all operating bands. We propose a way to find sufficient MPR values without simulating operating bands separately.
Previously proposed formulas for CA ACLR measurement bandwidth may not cover all RBs in all cases. We propose new formulas for the CA ACLR measurement bandwidth and frequency offset. These are independent of the used SCS and guarantee that all RBs are covered in the ACLR measurement.
2	Discussion
2.1	Sub-block edges
In [1], we pointed out problems with the current formulas for  and  defined in TS 38.101-1 subclause 5.3A.3. The aggregated channel bandwidth may exceed the sum of channel bandwidth, which is not acceptable.
TS 38.101-1 subclause 5.4A.1 specifies the nominal channel spacing as follows:
[bookmark: _Toc21344217][bookmark: _Toc29801701][bookmark: _Toc29802125][bookmark: _Toc29802750]5.4A.1	Channel spacing for CA
For intra-band contiguous carrier aggregation with two or more component carriers, the nominal channel spacing between two adjacent NR component carriers is defined as the following unless stated otherwise:
For NR operating bands with a 100 kHz channel raster:


while for NR operating bands without a 100 kHz channel raster:


with
n = µ0
where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective NR component carriers according to Table 5.3.2-1 with values in MHz, μ0  is 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 and GBChannel(i) is the minimum guard band for channel bandwidth i according to Table 5.3.3-1 for the said μ value with μ as defined in TS 38.211.

Here,  is a guard exchange term. It reduces the channel spacing in order to make room for increasing the narrower outer CC guard to make the sub-block guard widths equal. 
TS 38.101-1 subclause 5.3A.3 currently specifies:
The lower and upper frequency offsets depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carrier and are defined as
Foffset,low = (NRB,low*12 + 1)*SCSlow/2 + BWGB (MHz)
Foffset,high = (NRB,high*12 - 1)*SCShigh/2 + BWGB (MHz)
BWGB = max(BWGB,Channel(k))
BWGB,Channel(k) is the minimum guard band defined in clause 5.3.3 of carrier k, while NRB,low and NRB,high are the transmission bandwidth configurations according to Table 5.3.2-1 for the lowest and highest assigned component carrier, SCSlow and SCShigh are the sub-carrier spacing for the lowest and highest assigned component carrier respectively.

The current formulas of  and  are problematic because the used minimum guard band widths are different from those used for the nominal channel spacing in subclause 5.4A.1. As a result of this discrepancy, the aggregated channel bandwidth may exceed the sum of CC bandwidths, which is unacceptable. Furthermore, the sub-block edges should not depend on the used SCSs. In general, the edges of frequency channel should not depend on what is happening inside the channel.
To overcome this problem, we propose to rewrite the formulas of  and  in Subclause 5.3A.3 in a simple and straightforward way which guarantees that the aggregated channel bandwidth cannot exceed the sum of CC bandwidths.
Proposal 1: Specify  and  as follows:
Define the guard exchange term as 

where  (=1, 2) are the minimum guard band widths used in subclause 5.4A.1. 
If ,
	
	,
else
	
	

Properties of Proposal 1:
· The absolute guard exchange term  is the same as the one in the formula of nominal channel spacing under subclause 5.4A.1.
· The formulas result in approximately equal guard band widths at the sub-block edges for , with  as defined in TS 38.101-1 subclause 5.4A.1. For other SCSs, the sub-block guards differ in most cases.
· The aggregated channel bandwidth will never exceed the sum of CC bandwidths. This is guaranteed by using the same guard exchange term (same SCS) in the formulas of both nominal channel spacing and  and .
· The aggregated channel bandwidth is always
 , 
where ,  is the channel raster of the operating band, and  stands for least common multiple.
2.2	Implications on determining the MPR
Specified MPR values must be valid for all operating bands. Therefore, it is unfortunate that the nominal channel spacing and sub-block guards depend on the operating band. It is infeasible to run simulations for the MPR separately for each operating band. Furthermore, the specified MPR should be valid also for operating bands possibly specified in the future. Therefore, what is needed is a method to simulate or measure the MPR in a way that the results will be valid for all current and future operating bands. 
This problem can be solved by using modified definitions for nominal channel spacing as well as  and .
· In the definition of the guard exchange term, use the minimum guard bandwidths of the SCS which minimizes . This maximizes the channel spacing and thus maximizes the reach of spectral regrowth and IMD.
· In the definition of  and , use the above-mentioned modified . This minimizes the guard band of one of the edge CCs, again contributing to finding the highest MPR among operating bands.
Properties of the parameters modified for determining the MPR:
· The combination of nominal channel spacing and sub-block guards might match the specified ones at none of the operating bands.
· The channel spacing may be larger than the specified nominal channel spacing for some operating bands.
· The guard on either edge of the sub-block may be narrower than specified for some operating bands.
· The aggregated channel bandwidth never exceeds the sum of CC bandwidths.

2.3	ACLR measurement bandwidth and frequency offsets
If the WF [2], the proposed ACLR MBW might not cover all RBs. Especially if applied in measuring the transmitted power, this would cause erroneous results for some allocations.
[bookmark: _GoBack]To simplify CA ACLR measurements, it is preferable to define a single measurement bandwidth for each bandwidth combination. This must be a superset of all RBs in all SCS combinations. To achieve this, we can reuse the single-channel ACLR MBWs, which were designed to cover all RBs of all SCSs.
ACLR alternative A: asymmetric MBW

where  is the single-channel ACLR MBW for the channel bandwidth of th CC as defined in TS 38.101-1 Table 6.5.2.4.1-1, and  is the channel spacing.
However, when properly aligned with the sub-block, the measurement center does not necessarily coincide with the sub-block center. Therefore, the offset from the center of transmitted sub-block to the ACLR MBW center must be specified separately above and below the sub-block.
After simplification, the offsets between the centers of the sub-block and ACLR MBW for the adjacent channels below and above the sub-block are


respectively. Here,  is the aggregated channel bandwidth, and 

is a displacement due to the asymmetry of the ACLR MBW.
ACLR alternative B: symmetric MBW
Another approach would be to define the ACLR MBW to be symmetric with respect to the sub-block center. This would allow to use the same frequency offset on both sides of the sub-block. However, since this MBW should be a superset of the asymmetric MBW of Alternative A, the symmetric MBW must be wider, resulting in somewhat lower measured ACLR values. 
Symmetric ACLR MBW and the respective frequency offset:


Notice the  function, in contrast to earlier WF [2] which applied a  function. The  function is preferred because  could leave some RBs outside the MBW.
Due to the symmetry, we prefer Alternative B.
Proposal 2: Define the CA ACLR measurement bandwidth and frequency offset as


3	Conclusions
We proposed new formulas for  and  which determine the sub-block edges in carrier aggregation. The new formulas guarantee that the aggregated channel bandwidth never exceeds the sum of CC bandwidths.
Proposal 1: Specify  and  as follows:
Define the guard exchange term as 

where  (=1, 2) are the minimum guard band widths used in TS 38.101-1 subclause 5.4A.1. 
If ,
	
	,
else
	
	

The nominal channel spacing and sub-block guards depend on the operating band. However, the specified MPR must be valid for all operating bands. We proposed a way to simulate or measure MPR values that are guaranteed to be sufficient in all current and future operating bands.
We also proposed how to define the measurement bandwidth and frequency offset for CA ACLR:
Proposal 2: Define the CA ACLR measurement bandwidth and frequency offset as
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