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1.	Introduction
In 3GPP RAN#100 June plenary meeting, an internal TR was agreed to be created for Multi-RX DL UE RF.
In this contribution we provide text proposal on RMC and UE orientation topics respectively
2. 	Discussion
Text proposal is provided in Annex.
Proposal 1:	approve the text proposal on RMC and UE orientation provided in Annex.
3. 	Conclusion
Proposal 1:	approve the text proposal on RMC and UE orientation provided in Annex.
4. 	References
[1] RP-231452    “Revised WID: Requirement for NR frequency range 2 (FR2) multi-Rx chain DL reception”, Qualcomm
Annex: text proposal to TR 38.751
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5.3	Reference measurement channel
UE RF requirements for Multi-RX DL are specified for simultaneous Multi-RX chain DL reception from different directions for FR2-1 UE supporting up to 4 layers. RAN4 has agreed that UE RF requirements for simultaneous reception from different directions shall be based on single-layer reception for each DL direction with dual TCI configuration, i.e., total 2 layers for both directions. Existing Reference Measurement Channel (RMC) for UE RF requirement is limited to 1 layer, thus it is necessary to specify new RMC for 2 layer scenario for UE RF.
[bookmark: _GoBack]Depending on the DCI schemes the UE supports, RMC may be different.
For multi-DCI, transport blocks are separated for receptions from different directions, therefore throughput for each layer could be separately obtained. From the perspective of each TRP, the legacy RMC can be reused;
For single DCI, transport block is split across both TRPs for single DCI, therefore only an overall throughput of the 2 layer reception can be obtained. The legacy RMC can not be reused and a new RMC is needed.
RAN4 achieves following conclusion:
· For the UE supporting multi-DCI, the RMC of the single carrier can be reused for each layer, which is specified in  Annex A.3.3.2-1 and A.3.3.2-2 of TS 38.101-2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1 of TS 38.101-2);
· For the UE supporting single DCI, the RMC is shown as Table 5.3-2 and Table 5.3-3 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1 of TS 38.101-2)

Table 5.3-2: Fixed Reference Channel for Receiver Requirements (SCS 60 kHz, TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200

	
Subcarrier spacing configuration 
	
	2
	2
	2

	Allocated resource blocks
	
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12

	Allocated slots per Frame
	
	23
	23
	23

	MCS index
	
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	Bits
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	Bits
	8456
	16896
	33816

	Transport block CRC
	Bits
	24
	24
	24

	LDPC base graph
	
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	CBs
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	CBs
	1
	2
	2

	Binary Channel Bits Per Slot
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	Bits
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	Bits
	28512
	57024
	114048

	Max. Throughput averaged over 1 frame
	Mbps
	19.449
	38.861
	77.777

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 with periodicity 20 ms
NOTE 4:	Slot i is slot index per 2 frames
NOTE 5:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 8) = {3,4,5,6,7} for i from {0,…,79} together with the TDD UL-DL configuration specified in A2.3.
NOTE 6:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 8) = {0,1,2} for i from {0,…,79} together with the TDD UL-DL configuration specified in A2.3.



Table 5.3-3: Fixed Reference Channel for Receiver Requirements (SCS 120 kHz, TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200
	400

	
Subcarrier spacing configuration 
	
	3
	3
	3
	3

	Allocated resource blocks
	
	32
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	47
	47
	47
	47

	MCS index
	
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159} (NOTE 5)
	Bits
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159} (NOTE 6)
	Bits
	4096
	8456
	16896
	33816

	Transport block CRC
	Bits
	16
	24
	24
	24

	LDPC base graph
	
	2
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159} (NOTE 5)
	CBs
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159} (NOTE 6)
	CBs
	1
	1
	2
	2

	Binary Channel Bits Per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159} (NOTE 5)
	Bits
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159} (NOTE 6)
	Bits
	13824
	28512
	57024
	114048

	Max. Throughput averaged over 1 frame
	Mbps
	19.660
	40.589
	81.101
	162.317

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 with periodicity 20 ms
NOTE 4:	Slot i is slot index per 2 frames
NOTE 5:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 16) = {7,…,15} for i from {0,…,159} together with the TDD UL-DL configuration specified in A2.3.
NOTE 6:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 16) = {0,…,6} for i from {0,…,159} together with the TDD UL-DL configuration specified in A2.3.
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For the legacy 1AoA UE RF requirement and test for FR2, various UE alignment options (referred as orientations in this TR from this points onwards) are allowed as illustrated in the Figures in the Tables J.2-1 through J.2-3 of TS 38.101-2 Annex J. In theory, the test results with different UE orientations should be the same without considering the measurement grid uncertainty, because the 3D scan of 1AoA test is sampling UE’s sphere with test ‘point’. However, the 3D scan of 2AoA test is sampling UE’s sphere with test ‘vector’ corresponding to AoA pair. Different UE orientations will lead to totally different test ‘vector’ even at the same test point, and thus different 2AoA performance is expected. Figure 6.3.4-1 illustrates the AoA pair test vector difference for different UE orientations.

[image: ] 
Figure 6.3.4-1: illustration of different AoA pair test vector for different UE orientations
Note: Just for the sake of analysis to show the impact of different UE orientation (rotating UE is equivalent to rotating probe pair in effects. In practical test only rotating UE)

Companies’ simulation results as provided in Annex A show that different UE orientations lead to significantly different 2AoA spherical coverage performance. Depending on different UE implementations, no standardized UE orientation could be found suitable for 2AoA performance test. RAN4 has agreed to specify the 2AoA spherical coverage performance in implementation agnostic manner, the most feasible way is to adopt the declaration approach.
Based on the theoretical analysis and simulation results, RAN4 achieves following conclusion:
	1. UE requirement applies to UE declared orientation(s). 
	2. The UE RF requirement is derived assuming each UE is evaluated in the orientation that yields the best metric value. 
	3. All the candidate orientations discussed in this section for UE to choose from correspond to the ‘Alignment Options’ in Annex J (J.2) of TS 38.101-2.
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