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1	Introduction
RAN4#101-bis-e agreed on RedCap demodulation and CQI reporting requirements [1]. This contribution discusses the open issues on PMI and RI reporting requirements for RedCap.
2	PMI reporting requirements

	· RAN4 discuss further whether to define PMI reporting tests for RedCap UE.
· Option 1: Define for both 1Rx UE and 2Rx UE
· Option 2: Not define for both 1Rx UE and 2Rx UE
· Option 3 Define only for 2Rx UE
· If PMI reporting test is defined, discuss further applied test cases



We think it may be beneficial to define the PMI reporting test with Type-I precoder considering the beam forming gain. To minimize the cost to rerun the simulation, we propose to limit to the mandate Tx ports, that is, 4 and 8 for both 1Rx/2Rx. For 1Rx case, we think it is sufficient to define one test case with 4Tx because of the limitation of rank 1.
As we discussed in our companion paper [2], we also propose to remove 1Rx case from FR2. 
Proposal 1: Define the following PMI reporting tests for RedCap UE. 

FR1 FDD SCS=15kHz
	1Rx UE or 2Rx UE
	Reference
	PMI test
	CBW / SCS
	Tx ports
	Antenna Configuration
	New / Reuse

	1Rx
	Table 6.3.2.1.1-1 Test 1
	Single PMI, Type I, rank 1
	10 / 15
	4
	4 x 1 XP high
	New

	1Rx 
	Table 6.3.2.1.2-1 Test 1
	Single PMI, Type-I, rank 1
	10 / 15
	8
	8 x 1 XP high
	New

	2Rx
	Table 6.3.2.1.1-1 Test 1
	Single PMI, Type I, rank 1
	10 / 15
	4
	4 x 2 XP high
	Reuse

	2Rx 
	Table 6.3.2.1.2-1 Test 1
	Single PMI, Type-I, rank 2
	10 / 15
	8
	8 x 2 XP high
	Reuse



FR1 TDD SCS=30kHz
	1Rx UE or 2Rx UE
	Reference
	PMI test
	CBW / SCS
	Tx ports
	Antenna Configuration
	New / Reuse

	1Rx
	Table 6.3.2.2.1-1 Test 1
	Single PMI, Type I, rank 1
	20 / 30
	4
	4 x 1 XP high
	New

	1Rx 
	Table 6.3.2.2.2-1 Test 1
	Single PMI, Type-I, rank 1
	20 / 30
	8
	8 x 1 XP high
	New

	2Rx
	Table 6.3.2.2.1-1 Test 1
	Single PMI, Type I, rank 1
	20 / 30
	4
	4 x 2 XP high
	New

	2Rx 
	Table 6.3.2.2.2-1 Test 1
	Single PMI, Type-I, rank 2
	20 / 30
	8
	8 x 2 XP high
	New



FR2 TDD SCS=120kHz
	1Rx UE or 2Rx UE
	Reference
	PMI test
	CBW / SCS
	Tx ports
	Antenna Configuration
	New / Reuse

	1Rx
	Table 8.3.2.2.1-1 Test 1
	Single PMI, Type I, rank 1
	100 / 120
	2
	2 x 1 ULA low
	New

	1Rx
	Table 8.3.2.2.1-1 Test 2
	Single PMI, Type I, rank 1
	100 / 120
	2
	2 x 1 ULA low
	New

	2Rx
	Table 8.3.2.2.1-1 Test 1
	Single PMI, Type I, rank 1
	100 / 120
	2
	2 x 2 ULA low
	Reuse

	2Rx
	Table 8.3.2.2.1-1 Test 2
	Single PMI, Type I, rank 1
	100 / 120
	2
	2 x 2 ULA low
	Reuse



3	RI reporting test for 2Rx UE
	· RAN4 discuss further whether to define RI reporting tests for RedCap 2Rx UE.
· Option 1: Define RI tests. It requires to rerun the simulation with CQI table 1 for FR1 FDD and TDD. 
· Option 2: Not define RI tests.



We have discussed whether RAN4 need simulation campaign for RI tests. As it was discussed in RAN4#101-bis-e, RAN4 need to rerun the simulations for FR1 FDD and TDD because we need to use CQI table 1. For FR2, we can reuse the existing requirements because Rel-15 FR2 RI tests assume CQI table 1. However if RF group agrees the 2 layer MIMO is optional for RedCap FR2 UEs, this requirements should be optional the capability supporting 2 layer MIMO.  
We have no strong view for RI tests, but we think it is sufficient to define CQI reporting and PMI reporting test for RedCap UE. 
Proposal 2: Not define RI tests for RedCap.  
4	Summary
Proposal 1: Define the following PMI reporting tests for RedCap UE. 

FR1 FDD SCS=15kHz
	1Rx UE or 2Rx UE
	Reference
	PMI test
	CBW / SCS
	Tx ports
	Antenna Configuration
	New / Reuse

	1Rx
	Table 6.3.2.1.1-1 Test 1
	Single PMI, Type I, rank 1
	10 / 15
	4
	4 x 1 XP high
	New

	1Rx 
	Table 6.3.2.1.2-1 Test 1
	Single PMI, Type-I, rank 1
	10 / 15
	8
	8 x 1 XP high
	New

	2Rx
	Table 6.3.2.1.1-1 Test 1
	Single PMI, Type I, rank 1
	10 / 15
	4
	4 x 2 XP high
	Reuse

	2Rx 
	Table 6.3.2.1.2-1 Test 1
	Single PMI, Type-I, rank 2
	10 / 15
	8
	8 x 2 XP high
	Reuse



FR1 TDD SCS=30kHz
	1Rx UE or 2Rx UE
	Reference
	PMI test
	CBW / SCS
	Tx ports
	Antenna Configuration
	New / Reuse

	1Rx
	Table 6.3.2.2.1-1 Test 1
	Single PMI, Type I, rank 1
	20 / 30
	4
	4 x 1 XP high
	New

	1Rx 
	Table 6.3.2.2.2-1 Test 1
	Single PMI, Type-I, rank 1
	20 / 30
	8
	8 x 1 XP high
	New

	2Rx
	Table 6.3.2.2.1-1 Test 1
	Single PMI, Type I, rank 1
	20 / 30
	4
	4 x 2 XP high
	New

	2Rx 
	Table 6.3.2.2.2-1 Test 1
	Single PMI, Type-I, rank 2
	20 / 30
	8
	8 x 2 XP high
	New



FR2 TDD SCS=120kHz
	1Rx UE or 2Rx UE
	Reference
	PMI test
	CBW / SCS
	Tx ports
	Antenna Configuration
	New / Reuse

	1Rx
	Table 8.3.2.2.1-1 Test 1
	Single PMI, Type I, rank 1
	100 / 120
	2
	2 x 1 ULA low
	New

	1Rx
	Table 8.3.2.2.1-1 Test 2
	Single PMI, Type I, rank 1
	100 / 120
	2
	2 x 1 ULA low
	New

	2Rx
	Table 8.3.2.2.1-1 Test 1
	Single PMI, Type I, rank 1
	100 / 120
	2
	2 x 2 ULA low
	Reuse

	2Rx
	Table 8.3.2.2.1-1 Test 2
	Single PMI, Type I, rank 1
	100 / 120
	2
	2 x 2 ULA low
	Reuse



Proposal 2: Not define RI tests for RedCap.  
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Appendix: RI test cases (if agreed).
FR1 FDD SCS=15kHz
	1Rx UE or 2Rx UE
	Reference
	RI test
	CBW / SCS
	CQI table 
	Antenna Configuration
	New / Reuse

	2Rx UE
	Table 6.4.2.1-1 Test 1
	Fix RI=2 and follow RI
	10 / 15
	Table 1
	2 x 2 ULA low
	New

	2Rx UE 
	Table 6.4.2.1-1 Test 2
	Fix RI=1 and follow RI
	10 / 15
	Table 1
	2 x 2 ULA low
	New

	2Rx UE
	Table 6.4.2.1-1 Test 3
	Fix RI=1 and follow RI
	10 / 15
	Table 1
	2 x 2 ULA high
	New



FR1 TDD SCS=30kHz
	1Rx UE or 2Rx UE
	Reference
	RI test
	CBW / SCS
	CQI table 
	Antenna Configuration
	New / Reuse

	2Rx UE
	Table 6.4.2.2-1 Test 1
	Fix RI=2 and follow RI
	20 / 30
	Table 1
	2 x 2 ULA low
	New

	2Rx UE 
	Table 6.4.2.2-1 Test 2
	Fix RI=1 and follow RI
	20 / 30
	Table 1
	2 x 2 ULA low
	New

	2Rx UE
	Table 6.4.2.2-1 Test 3
	Fix RI=1 and follow RI
	20 / 30
	Table 1
	2 x 2 ULA high
	New



FR2 TDD SCS=120kHz
	1Rx UE or 2Rx UE
	Reference
	RI test
	CBW / SCS
	CQI table 
	Antenna Configuration
	New / Reuse

	2Rx UE
	Table 8.4.2.2-1 Test 1
	Fix RI=2 and follow RI
	100 / 120
	Table 1
	2 x 2 ULA low
	Reuse

	2Rx UE 
	Table 8.4.2.2-1 Test 2
	Fix RI=1 and follow RI
	100 / 120
	Table 1
	2 x 2 ULA low
	Reuse

	2Rx UE
	Table 8.4.2.2-1 Test 3
	Fix RI=1 and follow RI
	100 / 120
	Table 1
	2 x 2 XP high
	Reuse
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