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Introduction

In last RAN#89e plenary meeting, a new SID [1] was approved for study the irregular channel bandwidth for NR and from the feasibility study perspective, there are two major aspects needed for further analysis in SID phase.
Case 1:Evaluation of use of larger channel bandwidths than operator licensed bandwidth

Case 2: Evaluation of use of overlapping UE channel bandwidths (from both UE and network perspective)
In this contribution, we want to share some initial considerations for Case 1 to use of the larger channel bandwidth.
Discussion 
 RF requirements analysis 

From the network perspective, irregular NR channel bandwidth licensed for operator could be placed within larger specified regular NR channel bandwidth as shown in Figure 2.1-1, however regardless of Case A/B/C carrier placement, the digital filter response for larger regular NR channel bandwidth cannot cover the lower irregular NR channel bandwidth either at low edge of carrier or high edge of carrier or both as shown in Figure 2.1-1. In other words, the Tx and Rx attenuation for UEM and ACS/IBB suppression might be not enough. In general, the digital filter should be replying on sampling rate for wanted signal, guard band between interfering signal and wanted signal, required Tx/Rx attenuation for out of carrier.
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Figure 2.1-1. use of larger channel bandwidths than operator licensed bandwidth

If irregular NR channel bandwidth are based on the existing implementation configuration for larger specified regular NR channel bandwidth, unwanted emission and receiver interfering signal suppression might be not sufficient which means the corresponding implementation configuration should be updated for these irregular NR channel bandwidth. From RF testing perspective, BS or UE passing the RF conformance testing requirement for larger regular NR channel bandwidth doesn’t mean it could pass the that for lower irregular NR channel bandwidth. 

Observation : BS or UE passing the RF conformance testing requirement for larger regular NR channel bandwidth doesn’t mean it could pass the that for lower irregular NR channel bandwidth.
In addition, as mentioned in other contribution [2], if irregular NR channel bandwidth introduced for certain bands is larger than the existing maximum channel bandwidth, front-end duplexer should be also evaluated to check its implementation feasibility. In the following Table 2.1-1, it could be found that 33MHz in n28 is not covered by the existing maximum channel bandwidth 30MHz supported from UE side. 
Table 2.1-1. summarized new requested irregular NR channel bandwidth
	Band (s)
	Channel Bandwidth(s)

	n5
	7, 11, 12.5 MHz covered the existing maximum 20MHz

	n12
	12 MHz covered by existing 15MHz

	n26
	7 MHz covered by the existing 20MHz

	n28
	13, 33 MHz not covered by TS38.101-1

	n29
	6, 11 MHz not covered by TS 38.101-1


 RF module impacts 

In the following section, we will review the potential impacts on RF chain like DDC/DUC, CFR, DPD. 
For DDC(Digital Down Converter), it is one of key module between ADC and baseband in RX chain to adjust its sampling rate correspondingly for each channel bandwidth. As shown in Figure 2.2-1, if 6/7/11/12/13MHz was introduced to be supported, then corresponding configuration of DDC module should be updated to accommodate the required sampling rate for those new irregular channel bandwidth. If any irregular NR channel bandwidth defined in MHz units requested to be supported in future, then any fractional sampling in DDC need also to be supported which will increase lots of implementation difficulty like upper interpolation sampling and down sampling especially considering sampling rate is already very high.

Observation 2: If any irregular NR channel bandwidth defined in MHz units requested to be supported in future, then any fractional sampling in DDC/DUC need also to be supported which will increase lots of implementation difficulty.
Similar story also applies for DUC (Digital Up Converter) in TX chain where the corresponding updates are necessary.

For CFR in TX chain as shown in Figure 2.2-2, the filter coefficient for CFR in TX chain should be also updated for new irregular channel bandwidth if requested to be supported. For DPD next to CFR in TX chain, it should be noticed that if the existing maximum supported channel bandwidth is larger than new irregular NR channel bandwidth, then there should be no impacts on that. However if new irregular NR bandwidth request need significant BW extensions vs the existing maximum supported channel bandwidth, CFR/DPD/DDC/DUC module would be impacted. In addition, front-end duplexer would be impacted as mentioned in section 2.1. 
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Figure 2.2-1. DDC diagram between ADC and baseband
[image: image3.png]F signal

1Q signaiét delay
fiter coeficient
LS K detecti peak
prediction bl on adjustment
peak cutoff
threshold





Figure 2.2-2. CFR diagram in RF chain

Observation 3: if new irregular NR bandwidth requested need significant BW extensions vs the existing maximum supported channel bandwidth, CFR/DPD/DDC/DUC/front-end duplexer module would be impacted.
Conclusions
In this contribution, we shared some initial considerations on irregular channel bandwidth for NR and observation and proposals are made as following:

Observation 1: BS or UE passing the RF conformance testing requirement for larger regular NR channel bandwidth doesn’t mean it could pass the that for lower irregular NR channel bandwidth.
Observation 2: if any irregular NR channel bandwidth defined in MHz units requested to be supported in future, then any fractional sampling in DDC/DUC need also to be supported which will increase lots of implementation difficulty.
Observation 3: if new irregular NR bandwidth requested need significant BW extensions vs the existing maximum supported channel bandwidth, CFR/DPD/DDC/DUC/front-end duplexer module would be impacted.
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