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1. Introduction

In order to proceed with NR conformance requirement definition the UE RF requirement the respective DL and UL RMCs need to be finalized. Detailed information on the missing RMCs is provided in [1]. In this paper we provide our views on the DL RMCs for UE RF requirements.
2. Overview of DL RMCs for NR UE RF tests

In accordance to the current status of 38.101-1/2/3 specifications, the DL RMCs for the following UE RF requirements is not defined:
· TX requirements

· Maximum output power

· Frequency Error
· RX requirements

· REFSENS RMCs
· Maximum input level requirements
· Other requirements
UE TX: Maximum output power

For Maximum output power, RAN5 captured the following note: “DL RMC for Tx tests can be defined by RAN5 as it is not critical for the test outcome”. Therefore, no further RAN4 discussion on the respective test is needed.
UE TX: Frequency error
For Frequency Error test cases, RAN5 agreed that similar to LTE, REFSENS RMCs can be used. So, similarly, no further discussion in RAN4 is needed and NR REFSENS RMCs can be reused.
UE RX: REFSENS
For REFSENS, previously RAN4 already defined DL RMCs for FR1 FDD test cases. The remaining details of FR1 TDD and FR2 are still open and our views are provided in Section 3. Usually 
UE RX: Maximum input level
Below, we show the current agreements on the maximum input test cases for FR1 and FR2. The current RMC assumptions are highlighted in yellow.
	38.101-1

Table 7.4-1: Maximum input level

Rx Parameter

Units 

Channel bandwidth

5
MHz

10
MHz

15
MHz

20
MHz

25
MHz

30 MHz

40
MHz

50
MHz

60
MHz

80
MHz

90 MHz
100
MHz

Power in Transmission Bandwidth Configuration

dBm

-252
-242
-232
-222
-212
-202
-273
-263
-253
-243
-233
-223
NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3-3 with PCMAX_L as defined in subclause 6.2.4.

NOTE 2:
Reference measurement channel is [TBD] for 64-QAM.

NOTE 3:
Reference measurement channel is [TBD] for 256-QAM.



	38.101-2

Table 7.4-1: Maximum input level

Rx Parameter

Units

Channel bandwidth

50
MHz 

100
MHz

200
MHz

400
MHz

Power in transmission bandwidth configuration

dBm

-25 (NOTE 2)

NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.X-X with PCMAX_L as defined in subclause X.X.X.

NOTE 2:
Reference measurement channel is specified in Annex A.3.2: QPSK, R=1/3 variant with one sided dynamic OCNG Pattern as described in Annex A.



Based on current status for 38.101-2, for FR2 Maximum input test it was agreed to reuse same FRC as for REFSENS. Therefore, DL RMC will be available for this tests after RAN4 complete REFSENS SNR DL RMC definition.
For FR1, FRCs with 64QAM and 256QAM are used. To define FRCs for FR1 Maximum input level, further discussion on the respective simulation assumptions and expected SNR level is needed. Similar to LTE, for FR1 the non-maximum MCS can be considered for the requirements can be considered. For instance, 64QAM CR 3/4 and 256QAM CR 4/5 can be used as the starting point.
Proposal #1:
Reuse REFSENS RMCs for FR2 Maximum input level requirements.

Further discuss RMCs for Maximum input level test cases for FR1. Reuse LTE 64QAM CR 3/4 and 256QAM CR 4/5 assumptions as the starting point.
UE RX: Other requirements
In LTE two generic RMCs for UE RF RX requirements were defined – REFSENS RMC and Maximum input level RMCs. The REFSENS RMCs were applied for all UE RF RX requirements except the Maximum input level requirements. For NR, the RMC applicability has not been defined, while similarly it was assumed that the REFSENS RMCs can be used for the remaining RX RF requirements. So, not additional RMCs shall be defined.

3. REFSENS RMC
In the previous RAN4 meeting WF on TDD configuration for NR UE REFSENS was discussed [1]. Document was noted and the following agreements were reached:

	· Common for FR1 and FR2

· K0 = 0 for all SCSs

·  For K1 values:

· Fixed K1 values in the specification only for testing purpose

· Exact K1 values will be discussed and decided in the next July ad-hoc meeting

· For 15kHz SCS in FR1:

RRC configurations

Agreements

UL-DL-configuration-common
referenceSubcarrierSpacing
15 kHz

dl-UL-TransmissionPeriodicity
ms5
nrofDownlinkSlots
3
nrofDownlinkSymbols
10
nrofUplinkSlots
1

nrofUplinkSymbols
2

PDSCH-ServingCellConfig

nrofHARQ-ProcessesForPDSCH

8

· For 30kHz SCS in FR1

· Slot format = {DDDDDDDSUU}

· S = {D6, G4, U4}

· For 60kHz SCS in FR1

· {DDDSU} with 1.25 ms is agreed as working assumption
· {DDSU} with 1 ms if Rel.15 RAN2 spec does not allow this configuration before July RAN4 ad-hoc meeting
· S = {D6, G4, U4}

· HARQ process is 8

· For 60kHz SCS in FR2

· Slot format = {DDDSU} 

· S ={D4, G6, U4}

· Number of HARQ is 8

· For 120kHz SCS in FR2

· Slot pattern = {DDDSU}

· S ={D10, G2, U2}


In this section we provide our view on the following open issues:
· TDD configuration for FR1 case with 60 kHz SCS

· Number of HARQ process for 30kHz SCS in FR1 and 120kHz SCS in FR2
· HARQ timing (K1 values)
TDD configuration for FR1 case with 60 kHz SCS

In 38.331 v15.1.0 [3] the following Note is captured for reference SCS for TDD UL-DL configuration: “Only the values 15 or 30 kHz (<6GHz), 60 or 120 kHz (>6GHz) are applicable”. It means that periodicity of UL-DL configuration can be equal to 0.5, 1, 2, 2.5, 5 and 10 ms. But in RAN#80 RAN2 sent CR [4] where such note was updated: “Only the values 15, 30 or 60 kHz  (<6GHz) and 60 or 120 kHz (>6GHz) are applicable”. Therefore, taking into account modifications from RAN2 we would like to confirm that {DDDSU} pattern with 1.25ms periodicity can be used for FR1 case with 60 kHz SCS.

Number of HARQ process for 30 kHz SCS in FR1 and 120 kHz SCS in FR2

In the previous RAN4 meeting the following TDD UL-DL configurations were agreed for FR1 + 30 kHz and FR2 + 120 kHz:
· FR1 + 30 kHz: {DDDDDDDSUU} with periodicity 5ms, S = {D6, G4, U4}
· FR2 + 120 kHz: {DDDSU} with periodicity 0.625ms, S = {D10, G2, U2}
For these scenarios the maximum number of HARQ process is FFS. Taking into account UE PDSCH processing capability 1 at least 13 and 24 symbols are required to make PDSCH reception for SCS 30 kHz and 120 kHz, respectively. To derive the maximum number of HARQ processes we also need to consider gNB processing time (i.e. time between HARQ A/N reception and PDSCH Tx/Rx). The exact gNB processing time is left up to UE implementation and we suggest to assume that the gNB processing time is equal to the UE processing time. Under such assumptions for both scenarios the minimum number of HARQ processes which can be supported is equal to 8.
	FR1, 30 kHz SCS
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	FR2, 120 kHz SCS (8 HARQ process)
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	Figure 1. HARQ processing for FR1 30 kHz and FR2 120 kHz


HARQ timing
In Figure 2 we provide our view of HARQ timing (K1 value) taking into account UE processing capability 1 and assuming 8 HARQ processes.
	FR1, 15 and 60 kHz SCS
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	FR1, 30 kHz SCS
[image: image4.emf]DL

UL

UL DL DL DL DL DL DL DL

GP

UL

K1=7

K1=7

K1=6

K1=6

K1=4

K1=4

K1=2

K1=2



	FR2, 60 and 120 kHz SCS
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	Figure 2. HARQ timing


Proposal 2:
Define REFSENS tests under following simulation assumptions

· Use {DDDSU} UL-DL pattern with 1.25 ms for FR1 case with 60 kHz SCS
· Use 8 HARQ processes for FR1 case with 30 kHz SCS and FR2 case with 120 kHz
· Use HARQ timing from Figure 2 for REFSENS SNR tests in TDD scenarios

4. Conclusions
In this contribution we provide our views on the DL RMCs for UE RF requirements. In summary we make the following proposals:
Proposal #1:
Reuse REFSENS RMCs for FR2 Maximum input level requirements.

Further discuss RMCs for Maximum input level test cases for FR1. Reuse LTE 64QAM CR 3/4 and 256QAM CR 4/5 assumptions as the starting point.

Proposal 2:
Define REFSENS tests under following simulation assumptions

· Use {DDDSU} UL-DL pattern with 1.25 ms for FR1 case with 60 kHz SCS
· Use 8 HARQ processes for FR1 case with 30 kHz SCS and FR2 case with 120 kHz
· Use HARQ timing from Figure 2 for REFSENS SNR tests in TDD scenarios
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