Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk487029736]3GPP TSG-RAN WG4 meeting #95-e	R4-2007385
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Electronic Meeting, 25 May – 5 June 2020

Agenda Item:	6.11.3.2
Source:	Ericsson
Title:	PDSCH requirements with multi-DCI based multi-TRP/Panel transmission
Document for:	Discussion
1	Introduction
RAN4#94-e-bis discussed UE demodulation and CSI reporting requirements for NR eMIMO WI and agreed to define multi-TRP/Panel PDSCH transmission requirement [1]. 
We discuss the test setup for multi-TRP based PDSCH demodulation requirements schedule by multi-DCI. 
2	Discussion
FR2
	· No PDSCH requirements with serval impendent Rx beam and simultaneous reception from multi-TRP/Panel for eMBB in FR2​
· FFS on define PDSCH with covering scenarios with only 1 Rx beam with and simultaneous reception from multi-TRP/Panel for eMBB​



In RAN4#94-e-Bis, we discussed the feasibility of multi-DCI based multi-TRP transmission for FR2, and the common understanding was that it is not feasible for UE with single Rx beam to receive multi-DCI. RAN1 also discussed this issue in April e-meeting and they agreed to introduce a UE capability whether UE supports receiving time-overlapping [PDSCHs]/PDCCHs with different Type-D [2]. Since RAN1 introduce a UE capability signaling to receive the multi-DCI for FR2, RAN4 may need to consider defining the corresponding requirements. 
Proposal 1: RAN4 should discuss further whether to introduce multi-TRP PDSCH demodulation requirements scheduled by multi-DCI for UE capable of simultaneous reception with different QCL type-D.
If UE is not capable of two Rx beam reception in FR2, i.e., simultaneous reception with different QCL Type-D, even if the network configures two CORESETPoolIndex within one slot, UE can receive one of them at a given time, and it is same as single DCI based scheduling. We don’t think RAN4 need to define multi-TRP PDSCH demodulation requirements scheduled by multi-DCI for FR2 for UE not capable of simultaneous reception with different Rx beam.
Proposal 2: For FR2, do not define multi-TRP PDSCH demodulation requirements scheduled by multi-DCI for UE not capable of simultaneous reception with different QCL type-D. 

Timing offset between two TRPs
	· Define with timing offset between two TRPs, the timing offset setting should be ensured that all paths from TRPs are within CP ​
· FFS on Set timing offset by scaled with SCS​, 



Since RAN1 has agreed UE may receive DL transmission from multiple TRP within a CP with single/multiple FFT window, RAN4 test setup also needs to assume the timing offset between two TRPs are within in a CP. Since CP for SCS=15kHz is same as LTE, i.e., 4.69us and it is scaled with  for larger SCS, we think the study in CoMP [3] is still valid for NR. 
RAN4#94-e-Bis also discussed the negative upper bound. Because of two TRP transmissions, i.e., no third cell configuration, we think it is enough to consider one value which is the timing offset between two TRPs.
Proposal 3: Set timing offset between TRPs to:
· 2us for SCS=15kHz,
· 1us for SCS=30kHz, and
· 0.25us for SCS=120kHz if RAN4 will define multi-TRP requirements for FR2.

Frequency offset between two TRPs
	· FFS on set frequency offset by scaled with SCS​
· Study suitable frequency offset configuration with considering [0.1]ppm frequency error.



In our understating the frequency offset can be derived from gNB transmitter frequency error requirements. According to TS38.104 6.5.1, the gNB frequency error per transmitter connector shall be accurate to within the accuracy range given in Table 1. 
[bookmark: _Ref39764854]Table 1	Frequency error minimum requirement (TS38.104 Table 6.5.1.2-1).
	BS class
	Accuracy

	Wide Area BS
	±0.05 ppm

	Medium Range BS
	±0.1 ppm

	Local Area BS
	±0.1 ppm


As we discussed in timing offset, RAN1 assumed the difference between two TRPs is within a CP. To satisfy the condition, BS class could be local area and we can assume the accuracy of +/-0.1ppm. Considering the frequency accuracies of two TRPs is +0.05ppm and -0.05ppm, respectively, for example, the frequency offset between two TRPs can be derived from 0.1ppm. If we assume SCS=15kHz is operated in the carrier frequency of 2GHz and SCS=30kHz is operated in the carrier frequency of 4GHz, the corresponding frequency offset is 200Hz and 400Hz, respectively. 
Proposal 4: Set frequency offset between two TRPs to:
· 200Hz for SCS=15kHz,
· 400Hz for SCS=30kHz, and 
· FFS for FR2 if RAN4 will define multi-TRP requirements for FR2

Rate-matching around a configured CRS pattern
The network may configure ‘RateMatchPatternLTE-CRS’ per TRP if NR multi-DCI configuration is co-existed with LTE. Since RAN4 has already defined PDSCH demodulation requirement with the rate-matching around LTE CRS pattern for single TRP in Rel-15, we don’t think RAN4 need additional requirements for multi-TRP transmission case.
Proposal 5: Do not define multi-TRP PDSCH demodulation requirements scheduled by multi-DCI for the rate-matching around a configured CRS pattern.

PDSCH scheduling schemes​
	Option 1: at least partial overlapping​
Option 1a: Both partial overlapping and full-overlapping ​
Option 2: only non-overlapping ​
Option 3: Non-overlapping and full-overlapping if no requirements for single-DCI based multi-TRP will be introduced, Otherwise only non-overlapping ​
Option 4: Non-overlapping and partial overlapping if overlapping requirements for single-DCI based on multi-TRP will be introduced, Otherwise both partial and full-overlapping



It is related to single-DCI based scheduling. We are fine to define non-overlapping (i.e., non-overlapping in frequency domain buy overlapped in time domain) only if RAN4 defines a single-DCI based multi-TRP transmission requirements with full-overlapping transmission.
Proposal 6: Non-overlapping in frequency (but partially/fully overlapping in time) only if the single-DCI based multi-TRP test with full-overlapping transmission is defined.  

TRS configuration
As we discussed in RAN4#94-e/94-e-Bis, the real network deployment configures TRS/CSI-RS on the same time/frequency resources in order to avoid overhead in the difference cell, and multi-TRP is not exception. Considering the real deployment scenario as well as timing/frequency offset between two TRPs, we propose RAN4 should consider TRP/CSI-RSs are collided between two TRPs. 
If companies think eMIMO WI is not suitable WI, we propose RAN4 define the PDSCH demodulation requirements assuming TRS/CSI-RS are collided by a neighboring cell in TEI15/TEI16 or Rel-17. 
Proposal 7: For Multi-TRP PDSCH transmission requirements, RAN4 should consider the scenario that the TRSs/CSI-RSs are collided between two TRPs.
Proposal 7a: Alternatively RAN4 will define the PDSCH demodulation requirements assuming TRS/CSI-RS are collided by a neighboring cell in TEI15/TEI16 or Rel-17.
3	Simulation assumption
For further discussion we propose the simulation assumption in Table 2. 
[bookmark: _Ref40167970]Table 2	Simulation assumption for PDSCH multi-TRP transmission scheduled by multi-DCI.
	Parameters
	FDD SCS=15kHz
	TDD SCS=30kHz

	CBW
	10MHz
	40MHz

	Timing offset between TRPs
	[2 us]
	[1us]

	Frequency offset between two TRPs
	[200 Hz]
	[400 Hz]

	Propagation channel
	[TDLA30-10]
	[TDLA30-10]

	Antenna configuration
	2x2, 2x4 ULA low for each TRP
	2x2, 2x4 ULA low for each TRP

	
	TRS configuration for TCI state #1

	CSI-RS periodicity
	[20] slots
	[40] slots

	CSI-RS offset
	[10] for CSI-RS resources 1 and 2
[11] for CSI-RS resources 3 and 4
	[20] for CSI-RS resources 1 and 2
[21] for CSI-RS resources 3 and 4

	Density
	3
	3

	First subcarrier index in the PRB used for CSI-RS
	k0=0
	k0=0

	First OFDM symbol in the PRB used for CSI-RS
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4

	
	TRS configuration for TCI state #2

	CSI-RS periodicity
	[20] slots
	[40] slots

	CSI-RS offset
	[10] for CSI-RS resources 1 and 2
[11] for CSI-RS resources 3 and 4
	[20] for CSI-RS resources 1 and 2
[21] for CSI-RS resources 3 and 4

	Density
	3
	3

	First subcarrier index in the PRB used for CSI-RS
	Colliding: k0=0
Non-colliding: k0=1
	Colliding: k0=0
Non-colliding: k0=1

	First OFDM symbol in the PRB used for CSI-RS
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4

	
	PDCCH configuration

	CORESETPoolIndex
	0, 1

	Symbols for PDCCH
	0, 1

	Number of PRB
	Half of the channel bandwidth with contiguous RB allocation and non-interleaved CCE-to-REG mapping

	K0
	0

	AL
	8 (576REs)

	
	PDSCH configuration

	PDSCH resource mapping type
	Type A

	Resource allocation type
	Type 1

	DMRS configuration
	Type 1, 1+1

	Antenna ports index ​
	{1000,1001} for TCI#1 and {1002,1003} for TCI#2

	Start symbol (S)
	2

	Time duration (L)
	12

	PRB allocation
	PDSCH#1: PRB#0 to RPB#25
PDSCH#2: PRB#26 to PRB#51
	PDSCH#1: PRB#0 to PRB#52
PDSCH#2: PRB#53 to PRB#105

	MCS
	[64QAM, 0.5]
	[64QAM, 0.5]




4	Summary
Proposal 1: RAN4 should discuss further whether to introduce multi-TRP PDSCH demodulation requirements scheduled by multi-DCI for UE capable of simultaneous reception with different QCL type-D.
Proposal 2: For FR2, do not define multi-TRP PDSCH demodulation requirements scheduled by multi-DCI for UE not capable of simultaneous reception with different QCL type-D. 
Proposal 3: Set timing offset between TRPs to:
· 2us for SCS=15kHz,
· 1us for SCS=30kHz, and
· 0.25us for SCS=120kHz if RAN4 will define multi-TRP requirements for FR2.
Proposal 4: Set frequency offset between two TRPs to:
· 200Hz for SCS=15kHz,
· 400Hz for SCS=30kHz, and 
· FFS for FR2 if RAN4 will define multi-TRP requirements for FR2
Proposal 5: Do not define multi-TRP PDSCH demodulation requirements scheduled by multi-DCI for the rate-matching around a configured CRS pattern.
Proposal 6: Non-overlapping in frequency (but partially/fully overlapping in time) only if the single-DCI based multi-TRP test with full-overlapping transmission is defined.  
Proposal 7: For Multi-TRP PDSCH transmission requirements, RAN4 should consider the scenario that the TRSs/CSI-RSs are collided between two TRPs.
Proposal 7a: Alternatively RAN4 will define the PDSCH demodulation requirements assuming TRS/CSI-RS are collided by a neighboring cell in TEI15/TEI16 or Rel-17.
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