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1. Introduction

In TS 38.101-1, UE bandwidths for all the SUL bands are specified in sub clause 5.3.5. Most of the supported bandwidths for those SUL bands were the same with the existing FDD or TDD bands when they were introduced however several additional UE bandwidths are introduced for the corresponding FDD or TDD bands later. Thus inconsistency is observed between supported SUL UE bandwidths and current corresponding FDD or TDD bandwidths.

In this contribution, we list the inconsistency mentioned above and propose to have the gap filled by adding corresponding UE bandwidth in the spec for SUL bands so that operators can have full efficiency and flexibility when deploying SUL bands together with their corresponding FDD or TDD bands. Specifically, RAN4 has a basket WI in Rel-17 for adding existing UE bandwidths to existing bands, as the work mentioned in this paper can be carried out under.

Besides, we also propose to add 90MHz and 100MHz channel bandwidth for n40.

2. Bandwidth for SUL bands
2.1. Supported UE bandwidths 
In consistency can be observed in the spec TS38.101-1 sub clause 5.3.5 that the supported UE bandwidth of SUL bands are not always the same with each of their corresponding FDD or TDD bands (frequency overlapped bands).

For SUL bands, it is specified that

	NR Band
	SCS

kHz
	5 MHz
	10 MHz
	15 MHz
	20MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	n80
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n81
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n82
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n83
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n84
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n86
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	
	

	n89
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n95
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	


We can see that for the corresponding FDD or TDD bands, it is specified that

	NR Band
	SCS

kHz
	5 MHz
	10 MHz
	15 MHz
	20MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n20
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n8
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n28
	15
	Yes
	Yes
	Yes
	Yes7
	
	Yes7
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes7
	
	Yes7
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n1
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n66
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	n5
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n34
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	NOTE 7:
For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz. For the 30MHz bandwidth, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.


In the above table, the UE bandwidths marked by yellow colour are not currently supported by the corresponding SUL bands. In the below table, we summarize the addition work that is to be done by adding UE bandwidth to SUL bands.
	Band
	SCS kHz
	UE bandwidth to be added

	n83
	15
	20MHz, 30MHz

	
	30
	20MHz, 30MHz

	
	60
	None

	n84
	15
	25MHz, 30MHz, 40MHz, 50MHz

	
	30
	25MHz, 30MHz, 40MHz, 50MHz

	
	60
	25MHz, 30MHz, 40MHz, 50MHz

	n86
	15
	25MHz, 30MHz

	
	30
	25MHz, 30MHz

	
	60
	25MHz, 30MHz

	Note that 50MHz for n1 is still under construction.


2.2. Filling up the gap of inconsistency 
Due to the inconsistency, operators cannot fully utilize the deployment of SUL bands. Since from UE implementation perspectives, no additional requirements are seen for a UE to support the bandwidths on SUL bands in case it has already the capability of the same bandwidths on corresponding FDD or TDD bands. Thus to fully enable the efficiency and flexibility of network deployment, filling up the gap is necessary.
Meanwhile, there is a basket WI in RAN4 in Rel-17 to add existing UE bandwidths to the existing bands, which we see the necessity of doing the work under.
Proposal 1: Supported UE bandwidths for SUL bands needs to be complete by adding the missing ones in Rel-17 bandwidth addition basket work item.
3. Additional channel bandwidth for n40

In Rel-15 100MHz UE channel bandwidth was proposed in [1]. After discussion the final agreement is only to introduce 80MHz channel bandwidth. 

But we still observe the availability of 100MHz spectrum in some region like KSA (Kingdom of Saudi Arabia). And there would be some possibility to allocate the whole 100MHz portion to one operator in some regions like Austria, Slovenia, or South America. Besides, in LTE CA_40F with 100MHz aggregated channel bandwidth is specified, and the co-existence with WiFi was also discussed in [1]. 

According to the agreement in [2], the limitation for maximum UE channel bandwidth is the relative bandwidth, which is the key to ensure the MPR performance (Memory effects, bandwidth limitation, and output matching Q). The agreement for maximum channel bandwidth criteria in [2] is as follows:

In order to introduce new channel bandwidths in the future we propose to introduce a criteria to decide if the general MPR applies or additional MPR should be evaluated:
· If max UL CH BW rel ≤3% for FDD bands and ≤4% for TDD bands general MPR requirement applies
· If max UL CH BW rel >3% for FDD bands and >4% for TDD bands additional band and channel bandwidth specific MPR should be evaluated
According to equation of maximum relative channel bandwidth as following, 

max UL CH BW rel = (2*max CH BW) / (FUL low + FUL high)
we can calculate the maximum channel bandwidth for NR band n40, which is 94MHz and close to 100MHz.

According to the agreement above, we see the possibility to define 100MHz UE channel bandwidth, if the proper RF requirements like A-MPR is defined. Thus we would like to propose having a study targeting at defining 100MHz UE channel bandwidth as an optional channel bandwidth with the channel bandwidth specific A-MPR requirements on NR band n40. It would be OK when 100MHz channel bandwidth is utilized the transmission power is reduced properly, while when the higher transmission power is needed the smaller BWP or per-UE channel bandwidth can be configured.

And it seems feasible to specify 90MHz channel bandwidth even without bandwidth specific additional MPR.

· Proposal 2: Specify 90MHz and 100MHz UE channel bandwidth for n40 as an optional channel bandwidth with bandwidth specific A-MPR requirements if needed.
4. Conclusion
In this contribution, we list the inconsistency mentioned above and propose to have the gap filled by adding corresponding UE bandwidth in the spec for SUL bands so that operators can have full efficiency and flexibility when deploying SUL bands together with their corresponding FDD or TDD bands. Specifically, RAN4 has a basket WI in Rel-17 for adding existing UE bandwidths to existing bands, as the work mentioned in this paper can be carried out under.

	Band
	SCS kHz
	UE bandwidth to be added

	n83
	15
	20MHz, 30MHz

	
	30
	20MHz, 30MHz

	
	60
	None

	n84
	15
	25MHz, 30MHz, 40MHz

	
	30
	25MHz, 30MHz, 40MHz

	
	60
	25MHz, 30MHz, 40MHz

	n86
	15
	25MHz, 30MHz

	
	30
	25MHz, 30MHz

	
	60
	25MHz, 30MHz


· Proposal 1: Supported UE bandwidths for SUL bands needs to be complete by adding the missing ones in Rel-17 bandwidth addition basket work item.
And we also provide the technique analysis on the possibility to introduce the wider channel bandwidth for n40. We propose that
· Proposal 2: Specify 90MHz and 100MHz UE channel bandwidth for n40 as an optional channel bandwidth with bandwidth specific A-MPR requirements if needed.
5. References
[1] 
Huawei, HiSilicon, R4-1803909, “Further consideration on supporting 100MHz CBW for band n40”, 3GPP TSG RAN4 Meeting #94e.

[2]
Skyworks, Huawei, Qorvo, Broadcom, R4-1801008, “WF on maximum channel bandwidth criteria”, 3GPP TSG RAN4 Meeting #94e.
8
2

