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1. Introduction

In last RAN4 meeting, the WF [1] on Redcap was approved for UE FR1 RF Rx impact as follow:


[image: image1]
This contribution provides a discussion of reference sensitivity with 1Rx, HD-FDD mode and other Rx requirements for FR1 Redcap UE.
2.  Discussion
2.1 Reference sensitivity for 1Rx and HD-FDD mode
Actually, LTE had discussed the reference sensitivity for the single Rx, i.e., category 0 and category 1bis. The relaxation values were summarized in table 2.1-1:

Table 2.1-1: The REFSENs relaxation values for LTE the single Rx

	REFSENs relaxation values (dB)
	Duplexer mode

	Category 0 [2]
	Category 1bis [3]
	

	2.5

3 for B20 with 15, 20MHz
	3
	FDD

	2.5
	2.5
	TDD

	1.7
	-
	HD-FDD


The reference sensitivity for category 1bis UE were further relaxed to 3dB for those FDD band and bandwidths where the uplink configuration exceeds 36 dBs based on category 0 with single Rx, since the uplink configuration for all category 0 bands is bounded by 36 RBs.
According to the WID [4] of Redcap UE, the maximum bandwidth of an FR1 Redcap UE is reduced to 20 MHz. Therefore, we need just consider the Rx requirements for 1Rx and HD-FDD mode for the channel bandwidth of 5MHz, 10MHz, 15MHz and 20MHz. The NR FR1 2Rx Reference sensitivity for the channel bandwidth of 5MHz, 10MHz, 15MHz and 20MHz had been specified with a relaxation value based on the reference sensitivity of E-UTRA, just taking into account the new NR spectrum utilization for different SCS. For the three new NR bands, i.e. Bands n77~79, the Reference sensitivity were specified reconsidering the NF values 10.5dB, 10dB and 10dB respectively.

Considering the reference sensitivity of NR has been defined based on the same impact factors as E-UTRA except spectrum utilization, the reference sensitivity relaxation for Redcap with 1Rx could be specified to 3dB for the FD-FDD mode and 2.5dB for TDD bands for the channel bandwidth of 5MHz, 10MHz, 15MHz and 20MHz.

For NR Redcap UE with HD-FDD mode, there is no any limit for 1Rx or 2Rx clearly in the WID. Therefore, the reference sensitivity relaxation of HD-FDD mode need be considered for HD-FDD with 1Rx and HD-FDD with 2RX separately. The reference sensitivity relaxation for HD-FDD with 1Rx could reuse the same value 1.7dB as for category 0 HD-FDD with 1Rx. The reference sensitivity for HD-FDD with 2Rx could reuse the existing single carrier requirement for 2 Rx.
Proposal 1: RAN4 could define a relaxation value ΔRIB, 1R for the reference sensitivity of 1Rx and HD-FDD with 1 Rx based on the existing single carrier requirement for 2 Rx.
Proposal 2: The reference sensitivity relaxation for FR1 Redcap UE with 1Rx could be specified as below tables:

Table 2.1-2: One antenna port reference sensitivity allowance ΔRIB, 1R
	NR Band
	ΔRIB,1R [dB]
	Duplexer mode

	nX, …,
	3
	FDD

	nY, …,
	2.5
	TDD

	nZ, …,
	1.7
	HD-FDD


Proposal 3: The reference sensitivity for HD-FDD with 2Rx could reuse the existing single carrier requirement of 2 Rx.
Proposal 4: The uplink configuration for reference sensitivity of 1Rx and HD-FDD mode could reuse the uplink configuration for reference sensitivity of 2Rx with the channel bandwidth of 5MHz, 10MHz, 15MHz, and 20MHz.
2.2 Other Rx requirements
Most other RF Rx requirements are indirectly impacted since they have a dependency on reference sensitivity.  For example, wanted signal power and interferer signal power is often specified relative to reference sensitivity in blocker specification. Therefore, there is no necessary to redefine other Rx requirements.
Proposal 5: NR UE Rx requirements other than Reference sensitivity could be reused for Redcap UE.
3. Conclusion

In this contribution, we analyse the reference sensitivity and other Rx requirements for FR1 Redcap UE with 1Rx and HD-FDD mode, and proposed:

Proposal 1: RAN4 could define a relaxation value ΔRIB, 1R for the reference sensitivity of 1Rx and HD-FDD with 1 Rx based on the existing single carrier requirement for 2 Rx.

Proposal 2: The reference sensitivity relaxation for FR1 Redcap UE with 1Rx could be specified as below tables:

Table 2.1-2: One antenna port reference sensitivity allowance ΔRIB, 1R
	NR Band
	ΔRIB,1R [dB]
	Duplexer mode

	nX, …,
	3
	FDD

	nY, …,
	2.5
	TDD

	nZ, …,
	1.7
	HD-FDD


Proposal 3: The reference sensitivity for HD-FDD with 2Rx could reuse the existing single carrier requirement of 2 Rx.

Proposal 4: The uplink configuration for reference sensitivity of 1Rx and HD-FDD mode could reuse the uplink configuration for reference sensitivity of 2Rx with the channel bandwidth of 5MHz, 10MHz, 15MHz, and 20MHz.
Proposal 5: NR UE Rx requirements other than Reference sensitivity could be reused for RedCap UE.
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RedCap: Rx branch for RedCap UE


FR1


Minimum # of Rx branch to be specified: 1


Additional # of Rx branch to be specified: 2


RedCap: UE RF impact


Rx requirements:


Specify REFSENS:


For one Rx branch.


For 2 Rx branches for bands where legacy NR UE is required with 4 Rx antenna ports.


Re-use existing single carrier requirement for 2 Rx branches, FFS on HD-FDD mode.


Other requirements: FFS


Specification structure:


Define new suffix for RedCap UE RF requirement at least in TS 38.101-1.
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