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Introduction
For complexity reduction targeting lower cost, lower power consumption for a longer battery life and small form factor, mandatory support of 20MHz instead of 100MHz in FR1 has been agreed for study of RedCap devices. With 20 MHz bandwidth, nominal peak bit rate of 150Mbps in DL along with support of 2 layers MIMO & 64QAM, and 50Mbps in UL along with single layer & 16QAM can be supported.
In FR2, two BW, 50MHz as well as 100MHz has been agreed for study.
In this contribution, we discuss about bandwidth related aspects.
Discussion
Wide bandwidth support
There are proposals to support wide bandwidth for higher bit rate.
1. Carrier aggregation
One is support of carrier aggregation. It may be possible that RedCap devices support carrier aggregation as its capability by reusing specifications of ordinary UE. gNB may configure a RedCap device with SCells according to band combinations supported by the device, if any.
2. Wider bandwidth in FR1
Another is support of a single carrier bandwidth wider than 20MHz in FR1. Similar to carrier aggregation, it may be possible that RedCap devices support bandwidths wider than 20 MHz as its capability, such as {25MHz, 30MHz, 40MHz, 50MHz, 60MHz, 70MHz, 80MHz, 90MHz, …}. gNB may configure a RedCap device with a BWP according to its capabilities.
Support of wide bandwidth in FR1 may be possible in implementation manner by carrier aggregation and/or a wider carrier bandwidth as capability, but would degrade complexity reduction on cost, power consumption, battery size, etc. Regarding wider carrier bandwidth, if supported bandwidth would be close to 100MHz, complexity reduction by bandwidth reduction would diminish or disappear.
Observation:
· It may be possible a RedCap device supports bandwidth wider than 20 MHz in FR1 in implementation manner by carrier aggregation and/or a wider CC bandwidth as its capability, while complexity reduction by reduced bandwidth would diminish or disappear
Peak bit rate
There was a discussion whether RedCap devices with a single Rx antenna would be required to support peak bit rate of 150 Mbps in DL.
Peak bit rate of wearables for RedCap devices in SID has been revised in RAN#88 as summarized in Table 1. The motivation would be to include target peak bit rate lower than 150 Mbps in DL/50 Mbps in UL into the scope. Therefore, not all wearable devices need to target nominal 150Mbps in DL.
In FR1, nominal peak bit rate of 150Mbps in DL requires 2 layers MIMO (i.e. two Rx antennas are required) and 64QAM for 20 MHz bandwidth. On the other hand, nominal peak bit rate with a single layer is 75 Mbps and would be enough for most use cases except for high-end wearables.
In FR2, nominal peak bit rate with a single layer would be higher than 150Mbps for either 50MHz or 100MHz bandwidth.
Observation:
· In FR1, support of nominal peak bit rate 150 Mbps in DL would require two Rx antennas with 20 MHz bandwidth for high-end wearable use case, while not for other use cases
Table 1. Target bit rate for wearables defined in RedCap SID
	SID
	Reference bit rate
	peak bit rate

	
	DL
	UL
	DL
	UL

	Former SID [1] 
	10 – 50 Mbps
	Minimum 5 Mbps
	150 Mbps
	50 Mbps

	Revised SID [2]
	5 – 50 Mbps
	2 – 5 Mbps
	Up to 150 Mbps
	Up to 50 Mbps


50MHz bandwidth in FR2
[bookmark: _GoBack]Two bandwidth, 50 MHz and 100 MHz, were agreed as maximum bandwidth for study in FR2. Between two bandwidth, more standardization efforts would be expected for 50 MHz bandwidth and 240 kHz SCS for SSB due to transmission bandwidth of PBCH with 240kHz SCS, lacking of RAN4 spec [3] (see Annex of this document), etc.
And single value would be also desirable to avoid market fragmentation.
Observation:
· To justify 50 MHz as maximum bandwidth of RedCap devices in FR2, more gain over 100 MHz bandwidth would be required considering more standardization efforts expected for 50 MHz bandwidth
· Single value for bandwidth in FR2 would be desirable to avoid market fragmentation
Summary
In this document, we discussed some aspect of RedCap devices and made following observations:
Observation:
· It may be possible a RedCap device supports bandwidth wider than 20 MHz in FR1 in implementation manner by carrier aggregation and/or a wider CC bandwidth as its capability, while complexity reduction by reduced bandwidth would diminish or disappear
Observation:
· In FR1, support of nominal peak bit rate 150 Mbps in DL would require two Rx antennas with 20 MHz bandwidth for high-end wearable use case, while not for other use cases
Observation:
· To justify 50 MHz as maximum bandwidth of RedCap devices in FR2, more gain over 100 MHz bandwidth would be required considering more standardization efforts expected for 50 MHz bandwidth
· Single value for bandwidth in FR2 would be desirable to avoid market fragmentation
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Annex
Maximum transmission BW [RB] and minimum guardband [kHz] are specified by RAN4 spec [3] for channel bandwidth 50 MHz and 100 MHz in FR2 as follows:
Table 5.3.2-1: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N.A

	120
	32
	66
	132
	264



Table 5.3.3-1: Minimum guardband for each UE channel bandwidth and SCS (kHz)
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60
	1210
	2450
	4930
	N. A

	120
	1900
	2420
	4900
	9860



Table: 5.3.3-2: Minimum guardband (kHz) of SCS 240 kHz SS/PBCH block
	SCS (kHz)
	100 MHz
	200 MHz
	400 MHz

	240
	3800
	7720
	15560




