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1
Introduction

In last meeting, the emission requirement for intra-band contiguous UL CA were discussed, where for both ACLR and SEM requirements, the measurement bandwidths (MBW)are related to aggregated channel bandwidth(BWchannel_CA). However, the interpretation for the BWchannel_CA seems different among the companies, and also the problem with CA channel arrangement was raised in [1]. 

In the end, a WF[2] was agreed, where for Foffset,high and Foffset,low, it shown below.
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® Align the Fosreet high @nd Foffser low SPecified in TS 38.101 and TS 38.104

» InTS 38.104:
Foftsetjow = (Npgow*12 + 1)*SCSio/2 + BW g (MHz)
Fottset high = (N high* 12 - 1)*SCSpgn/2 + BWgg (MHz)

BWg, i and BW g, 1gp, are the minimum guard band defined in subclause 5.3.3for lowest and highest assigned component
carrier, while Ngg oy and Ngg gy are the transmission bandwidth configurations according to Table 5.3.2-1 or Table 5.3.2-2 for
the lowest and highest assigned component carrier, SCSy,,,and SCSyg, are the sub-carrier spacing for the lowest and highest

assigned component carrier respectively.
> InTS38.101:
Fottsetiow = (Nagjow* 12 + 1)*SCSp0,/2 + BW g5 (MH2)
Fottset high = (N high* 12 - 1)*SCSpgn/2 + BWgg (MHz)
* BWgg = Max(BWeg,channeio)

® How to align?

» Decide in the next RAN4 meeting




In the contribution, we give some consideration on the NR CA aggregated channel bandwidth and ACLR MBW.
2
Discussion

2.1 Proplem of current definition 
The BWchannel_CA is illustrated in figure 1.
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Figure 1. Aggregated channel bandwidth in TS38.101-1
From Figure 1, the BWchannel_CA can be divided SCSs into three parts: Foffset,low, Foffset,high  and Nominal channel spacing, where different SCSs are used for each parts. Let’s take 20MHz (CC1)+25MHz (CC2) in band nX for example, where the SCSs of 15kHz, 30kHz and 60kHz are supported for both CCs, the SCS used in each part are: 

Foffset,low: SCSlow and BWGB,Channel(1) : Actual SCS configured for 20MHz. For example 15kHz for 20MHz@15kHz +  25MHz@15kHz
Foffset,high: SCShigh  and BWGB,Channel(2): Actual SCS configured for 25MHz. For example 30kHz for 20MHz@15kHz +  25MHz@30kHz
Nominal channel spacing: 
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for any configured SCS combinations according to the spec.
Based on the above, the calculation for BWchannel_CA as shown in table 1 according to the definition in TS38.101-1:
Table 1.  BWchannel_CA for 20MHz+25MHz according to the definition in TS38.101-1
	SCSlow
(MHz)
	SCShigh
(MHz)
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	CBWlow +
CBWhigh
(MHz)
	Nominal channel spacing
(MHz)
	GBlow
(MHz)
	GBhigh
(MHz)
	max(GBlow, GBhigh)
	Foffset,low

(MHz)
	Foffset,high

(MHz)
	BWchannel_CA

(MHz)

	0.015
	0.015
	2
	45
	22.44
	0.4525
	0.5225
	0.5225
	10.07
	12.485
	44.995

	0.015
	0.03
	2
	45
	22.44
	0.4525
	0.785
	0.785
	10.3325
	12.47
	45.2425

	0.015
	0.06
	2
	45
	22.44
	0.4525
	1.31
	1.31
	10.8575
	12.44
	45.7375

	0.03
	0.015
	2
	45
	22.44
	0.805
	0.5225
	0.805
	10
	12.7675
	45.2075

	0.03
	0.03
	2
	45
	22.44
	0.805
	0.785
	0.805
	10
	12.49
	44.93

	0.03
	0.06
	2
	45
	22.44
	0.805
	1.31
	1.31
	10.505
	12.44
	45.385

	0.06
	0.015
	2
	45
	22.44
	1.33
	0.5225
	1.33
	10
	13.2925
	45.7325

	0.06
	0.03
	2
	45
	22.44
	1.33
	0.785
	1.33
	10
	13.015
	45.455

	0.06
	0.06
	2
	45
	22.44
	1.33
	1.31
	1.33
	10
	12.46
	44.9


For some of the configured SCS combinations such as 20MHz@15kHz + 25MHz@30kHz will result BWchannel_CA is larger than sum of the two channel bandwidth, which is not allowed.  The main reason is that maximum of the two guard band values are used in the calculation, where the large difference of the guard band values based on the SCSlow and SCShigh, respectively. It may cause the  compensation of the guard bands by using maximum function will be greater than the gap squeezed between the two adjacent CCs. 

However, the separated guard band is applied to the corresponding SCS in TS38.104. The calculation for BWchannel_CA as shown in table 2 according to the definition in TS38.104:
Table 2.  BWchannel_CA for 20MHz+25MHz according to the definition in TS38.104

	SCSlow
(MHz)
	SCShigh
(MHz)
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	CBWlow +CBWhigh
(MHz)
	Nominal channel spacing (MHz)
	GBlow
(MHz)
	GBhigh
(MHz)
	Foffset,low

(MHz)
	Foffset,high

(MHz)
	BWchannel_CA

(MHz)

	0.015
	0.015
	2
	45
	22.44
	0.4525
	0.5225
	10
	12.485
	44.925

	0.015
	0.03
	2
	45
	22.44
	0.4525
	0.785
	10
	12.47
	44.91

	0.015
	0.06
	2
	45
	22.44
	0.4525
	1.31
	10
	12.44
	44.88

	0.03
	0.015
	2
	45
	22.44
	0.805
	0.5225
	10
	12.485
	44.925

	0.03
	0.03
	2
	45
	22.44
	0.805
	0.785
	10
	12.47
	44.91

	0.03
	0.06
	2
	45
	22.44
	0.805
	1.31
	10
	12.44
	44.88

	0.06
	0.015
	2
	45
	22.44
	1.33
	0.5225
	10
	12.485
	44.925

	0.06
	0.03
	2
	45
	22.44
	1.33
	0.785
	10
	12.47
	44.91

	0.06
	0.06
	2
	45
	22.44
	1.33
	1.31
	10
	12.44
	44.88


Also, same problem will be found in TS38.101-2. for example 50MHz (CC1)+100MHz (CC2) in band nX for example, where the SCS of 60kHz and 120kHz are supported for both CCs, The calculation for BWchannel_CA as shown in table 3 and table 4 according to the definition in TS38.101-2 and TS38.104, respectively:

Table 3.  BWchannel_CA for 50MHz+100MHz according to the definition in TS38.101-2

	SCSlow
(MHz)
	SCShigh
(MHz)
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	BWlow +
BWhigh
(MHz)
	Nominal channel spacing (MHz)
	GBlow
(MHz)
	GBhigh
(MHz)
	max(GBlow, GBhigh)
	Foffset,low
	Foffset,high
	BWchannel_CA

	0.06
	0.06
	3
	150
	74.4
	1.21
	2.45
	2.45
	26.24
	49.94
	150.58

	0.06
	0.12
	3
	150
	74.4
	1.21
	2.42
	2.42
	26.21
	49.88
	150.49

	0.12
	0.06
	3
	150
	74.4
	1.9
	2.45
	2.45
	25.55
	49.94
	149.89

	0.12
	0.12
	3
	150
	74.4
	1.9
	2.42
	2.42
	25.52
	49.88
	149.8


Table 4.  BWchannel_CA for 50MHz+100MHz according to the definition in TS38.104
	SCSlow
(MHz)
	SCShigh
(MHz)
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	BWlow +
BWhigh
(MHz)
	Nominal channel spacing
(MHz)
	GBlow
(MHz)
	GBhigh
(MHz)
	Foffset,low
	Foffset,high
	BWchannel_CA

	0.06
	0.06
	3
	150
	74.4
	1.21
	2.45
	25
	49.94
	149.34

	0.06
	0.12
	3
	150
	74.4
	1.21
	2.42
	25
	49.88
	149.28

	0.12
	0.06
	3
	150
	74.4
	1.9
	2.45
	25
	49.94
	149.34

	0.12
	0.12
	3
	150
	74.4
	1.9
	2.42
	25
	49.88
	149.28


Since the separated guard band is applied to the corresponding SCS in TS38.104, and comparing with the sum of the guard bands, the gap between the two adjacent CCs will be squeezed due to the orthognalization between two CCs. Therefore, no problem is foreseen in TS38.104.

Observation 1.  The definitions of nominal channel spacing, Foffset,low, and Foffset,high in TS38.101-1 and TS38.101-2 result in BWchannel_CA may exceeds the sum of CC bandwidth. However, no problem occurs in TS38.104.
It shall be noted that the observation is aligned with [1], where in [1],  more calculations for the other combinations/configurations were provided.
2.2 How to resolve the problem
As discussed above, inconsistence between TS38.101-1/2 and TS38.104 can be found. Actually, such inconsistence between UE and BS are existed in LTE, and the same approach of LTE CA are used to NR CA when the aggregated channel bandwidth was defined in TS38.101-1/2 and TS38.104. However, there are no problem for LTE CA which is because the small difference of the guard band values and only one SCS is supported in LTE carrier. For NR CA, the situation become more complexity.

According to the WF, the definition of Foffset,low and Foffset,high in TS38.101-1/2 and TS38.104 shall be aligned, and how to align is FFS. 

There may exist several apporach to solve this problem. One of the apporach is keeping the defintions in TS38.104 unchanged, and correct the defintions in TS38.101-1/2 to align with TS38.104. Since the problem is only existed in TS38.101-1/2, therefore it seems there are no evidences to correct the definition in TS38.104. Otherwise, both UE spec and BS spec shall be corrected, and more importantly, the Tx RF requirement for intra-band contiguous CA (i.e. UL CA RF requirement ) in TS38.104 had been completed and stabilized for a long time. If the definitions in TS38.104 are corrected, then the impact on the RF requirements which are based on BWchannel_CA  needed to be re-considered.

Another apporach is finding a different apporach than TS38.104 to solve the problem in TS38.101-1/2 first, and then correct the defintions in TS38.104 to align with TS38.101-1/2. For this apporach, it seems there were no different apporach than TS38.104 metioned in the past RAN4 meeting. One possible method is that use the common largest SCS value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths, similar like nominal channel spacing. In this way, fix BWchannel_CA for a certain carrier combinations regardless of the SCS configurations. However, such method may not reflect the actual deployment scenarios with different SCS configurations, and usually the out-of-band emission requirements are related with the SCS configurations. Also for some BS RF requirements, such as transmitter OFF power, based on the smallest supported SCS in the BWChannel_CA.
Proposal 1. Keep the defintions in TS38.104 unchanged, and correct the defintions in TS38.101-1/2 to align with TS38.104.

For proposal 1, like TS38.104, asymmetric guard bands will be used to calculate the BWchannel_CA for UE, and the BWchannel_CA will not exceeds the sum of CC bandwidth for any different numerologies.
2.3 MBW for ACLR in TS38.101-1/2
In TS38.104, the BS FR1 ACLR requirements have no relationship with BWchannel_CA,  instead the requirements are only defined related to the two outermost carriers, which mean the MBWs for ACLR are only related  to the two outermost carriers.

However, in TS38.101-1/2, the MBWs for ACLR are related to the BWchannel_CA, in the agreed WF [2], some options were listed: 
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Actually, the above options in the WF were based on the current guard band definition, i.e. symmetric guard band. However, in the case of asymmetric guard bands as proposed, the three options in the last WF are not feasible any more. Whatever symmetric or asymmetric guard bands are used, the CA ACLR MBW equals to the transmission bandwidth configuration which is MBW=BWChannel_CA  – GBChannel(1) - GBChannel(2). where BWChannel_CA = nominal channel spacing +Foffset,low+ Foffset,high. For the SCS configuration in the Foffset,low and Foffset,high, the principle in option 2 is proposed, i.e. do not use largest common μ for Foffset,low and Foffset,high, largest common μ is only for nominal channel spacing.

Observation 2. In the case of asymmetric guard bands as in proposal 1, the three options for ACLR MBW equations in the last WF are not feasible.
Proposal 2. In the case of asymmetric guard bands as in proposal 1,  the ACLR MBW=BWChannel_CA  – GBChannel(1) - GBChannel(2). Where BW = nominal channel spacing + Foffset,low, + Foffset,high,  do not use largest common μ for Foffset,low and Foffset,high, largest common μ is only for nominal channel spacing
3
Conclusion
In this paper,  we give some discussion on NR CA aggregated channel bandwidth and ACLR MBW due to the current definitions will cause some problems. The conclusions are summarized below. 

For BWchannel_CA:
Observation 1.  The definitions of nominal channel spacing, Foffset,low, and Foffset,high in TS38.101-1 and TS38.101-2 result in BWchannel_CA may exceeds the sum of CC bandwidth. However, no problem occurs in TS38.104.
Proposal 1. Keep the defintions in TS38.104 unchanged, and correct the defintions in TS38.101-1/2 to align with TS38.104.

Also, we provide the CRs[3][4] for TS38.101-1/2 to reflect proposal 1.
For CA ACLR MBW:
Observation 2. In the case of asymmetric guard bands as in proposal 1, the three options for ACLR MBW equations in the last WF are not feasible.
Proposal 2. In the case of asymmetric guard bands as in proposal 1,  the ACLR MBW=BWChannel_CA  – GBChannel(1) - GBChannel(2). Where BW = nominal channel spacing + Foffset,low, + Foffset,high,  do not use largest common μ for Foffset,low and Foffset,high, largest common μ is only for nominal channel spacing.
4
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