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1 Introduction

In the RAN4 #86 meeting, target SNR for NR UE REFSNES was discussed and finalized with -1 dB based on contribution from interesting companies as captured in WF[1]. Anyway, there still exist following open issues

· IL for FR2

· Slot format for TDD FRC

In this contribution, we provide our views on open issues of NR UE REFSENS requirements.
2 Discussion

For REFSENS equations, current agreements in WF are as follows.
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+ Clarification about SNR and IM&ILs in sensitivity
equation
— FR1: (R4-1714452)
* Sensitvity = -174dBmi(KT) + 10/10g(RX BW) + NF - iversiy gain +
SNR+1M

~ snR=-108
— 1M1= 2:568 ncuging both baseband impaitments and R mpaitments

~ FR2 (R4-1709140)
 Sensitvty = -174dBm(KT) + 10°log(Max. RX BW) + NF  Total Ant.
gain- diversity gain + SNR + L
= sun--10n

= IS = TBD which should incudes both baseband impairments and AF
impaiments





For ILs for FR2, since REFSENS on FR2 UE should be tested over-the-air, all additional loss should also be included such as cover loss, feeding loss, and antenna gain mismatch. By considering these additional loss, we propose following values as ILs including BB and RF IM for NR FR2 UE REFSENS requirements.

Proposal 1. Use following ILs for FR2 UE REFSENS requirements
8.5 dB for 28 GHz
9.5 dB for 39 GHz

For FRC, current agreements in WF are as follows.
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Slot format
~ FDD: slot format O (Full DL) and 1 (Full UL)
~ TDD slot format pattern

+ Option 1:{0,0,0,11, 1}

+ Option 2:(0,0,12,1}

+ Option 3:{0,33,0, 41}

+ Other options not preciuded

For TDD the PDSCH is transmitted in slots with slot format 0
only
Same FRCs will be defined for both FDD and TDD

Define the FRCs for all CBW/SCS combinations for both FR1
and FR2 in next RANA meeting as per the agreed slot format




Considering slot format, RF switching time should be guaranteed not to overlap between DL and UL. RAN4 already agreed on-off time mask with 10us and 5us for both FR1 and FR2, respectively and it require up to 2 OFDM symbol for all supported numerologies.

Observation 1. At least, 2 OFDM symbol should be guaranteed to DL-UL switching time.
Unlike FR1, REFSENS in FR2 is defined in terms of EIS requirement. It means that REFSENS in FR2 might need multiple measurement due to beam forming and test time will be increased as a results. Thus, we believe that if we introduce slot format having large DL/UL ratio as much as possible, it is beneficial for REFSENS test time reduction, especially in FR2. Since RAN1 already agreed up to 13 full DL slot during last meeting as follows, even if we introduce extremely long DL period up to 13, there is no RAN1 spec. violation.
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Although there will be concern about latency issue from URLLC, we think that it can be covered in other test such as demodulation test.

Observation 2. Considering EIS test, slot format having large DL/UL ratio will be beneficial in terms of test time reduction.
Based on our observation, we propose following for TDD REFSENS RMC. 
Proposal 2. Use slot format having large DL/UL ratio for TDD REFSENS RMC such as [0, 0, 0, 11]
or [0, 0, 0, 0, 11].
3 Conclusion
In this contribution, we provide our views on open issues of NR UE REFSENS requirements.
Proposal 1. Use following ILs for FR2 UE REFSENS requirements
8.5 dB for 28 GHz
9.5 dB for 39 GHz

Proposal 2. Use slot format having large DL/UL ratio for TDD REFSENS RMC such as [0, 0, 0, 11]
or [0, 0, 0, 0, 11].
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Agreements:


·         For the cell-specific higher layer signalling on semi-static DL/UL assignment, the transmission indication is in pattern of DL-unknown-UL. The signaling include: 


o    For DL resources indication, the signaling include:


§  Number of full DL slot(s) (x1) at the beginning of the period. Values for x1 include {0,1,…, (Number of slots in a UL-DL switching periodicity)}


§  Number of DL symbol(s) follow the full DL slots (x2). Values for x2 include {0,1,…, 13}


o    For UL resource indication, the signaling include:


§  Number of full UL slot(s) (y1) at the end of the period. Values for y1 include {0,1,…, (Number of slots in a UL-DL switching periodicity)} 


§  Number of UL symbol(s) (y2) preceeds full UL slots. Values for y2 include {0,1,…, 13} 


o    The resource(s) in a period between DL and UL segments are unknown resources.


o    FFS The UE does not receive and not transmit on ‘Unknown’ resources in cell-specific higher layer signalling if not otherwise indicated.








