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Introduction
In RAN1#112 meeting, Rel-18 CSI enhancement was discussed with the following agreements:
Conclusion 
On the Parameter Combination of Type-II codebook refinement for CJT mTRP, there is no consensus on adding a new (not previously agreed) codebook parameter, as well as replacing the legacy parameter L with a new (not previously agreed) parameter.
· Note: Since dynamic {Ln} selection was agreed, this implies that the list of supported {Ln} combinations will be discussed separately from the list of supported {pv,beta} combinations
· FFS: Whether/how the list of supported {Ln} combinations can be linked with the list of supported {pv,} combinations without introducing a new (not previously agreed) codebook parameter, e.g. via some UE capability 

Agreement
On the Parameter Combination of Type-II codebook refinement for CJT mTRP, support linkage between the list of supported {Ln} combinations and list of supported {pv, beta} combinations via pairing each combination for {pv,beta} with at least one combination for {Ln}, for each NTRP value.
· FFS (by RAN1#112bis-e): The exact list of supported pairs/linkage, or restriction of {Ln} when paired to each of {pv,}
· FFS (by RAN1#112bis-e): Whether/How to support configuration signalling for indicating the linkage
· Note: While no additional codebook parameter will be introduced, the total number of SD basis vectors across CSI-RS resources can still be used as a criterion for choosing the supported pairs/linkage

Agreement
On the Type-II codebook refinement for CJT mTRP, only support NL ={2,4} as additional candidate values to NL=1.
· FFS: Additional restriction(s) depending on the configured value for NTRP

Agreement
[bookmark: _Hlk130483527]On the Type-II codebook refinement for CJT mTRP, for Rel-16-based refinement, support at least the following combinations of {Ln} for the higher-layer-configured value of NTRP
 (FFS by RAN1#112: whether the bracketed permutations are also supported):
· FFS by RAN1#112: whether other combinations can be supported
FFS (by RAN1#112bis-e): Whether/how the supported combinations of {n} for Rel-17-based refinement are derived from the supported combinations of {Ln} for Rel-16-based refinement 
FFS: Whether the total number of Ln is a UE capability

	[bookmark: _Hlk128062296]NTRP
	{Ln} combination

	[bookmark: _Hlk128062270]1
	{2}

	
	{4}

	
	{6} (analogous to legacy, only for total # ports =32, rank 1-2, R=1

	2
	{2,2}

	
	{2,4}, [{4,2}]

	
	{4,4}

	3
	{2,2,2}

	
	{2,2,4} [and its other permutations]

	
	{4,4,4}

	4
	{2,2,2,2}

	
	{2,2,2,4} [and its other permutations]

	
	{2,2,4,4} [and its other permutations]

	
	{4,4,4,4}



Agreement
On the Type-II codebook refinement for CJT mTRP, for Rel-16-based refinement, regarding the list of supported combinations of {Ln}, only support the following additional combinations:
	NTRP
	{Ln} combination

	2
	{4,2}

	3
	{2,4,2}, {4,2,2}


No other permutations are supported.

Agreement
On the Type-II codebook refinement for CJT mTRP, for Rel-16-based refinement, support at least the following combinations of {pv,beta} from where the value of {pv, beta} is gNB-configured via higher-layer (RRC) signaling:
· FFS by RAN1#112: whether other combinations can be supported
FFS (by RAN1#112bis-e): Whether/how the supported combinations of {M} for Rel-17-based refinement are derived from the supported combinations of {pv , beta} for Rel-16-based refinement 

	[bookmark: _Hlk128065209]pv for layers 1-4
	
	Condition(s) 

	{1/8, 1/8, 1/16, 1/16}
 
	¼ 
	--

	
	½ 
	--

	{1/4, 1/4, 1/8, 1/8}
	¼ (*)
	--

	
	½ (*)
	--

	{1/4, 1/4, 1/4, 1/4}
	¾ (*) 
	--

	{1/2, 1/2, 1/2, 1/2}
	½ 
	- Only applicable when NTRP≤3 and NL=1
- Optional


(*) Supported by legacy Rel-16 

Agreement
On the Type-II codebook refinement for CJT mTRP, regarding UCI omission, down-select between the following three alternatives (by RAN1#112-bis where n denotes the n-th CSI-RS resource):
· Alt1. Prio(,l,m,n)=() .N.RI.P(m)+N.RI.l(n)+N.n 
· Note: This implies that CSI-RS resource is designated the highest priority
· Alt2. Prio(,l,m,n)=2L’.Qn).RI.N3+2L’.RI. P(m)+RI.l(n)+
· Note: This implies that CSI-RS resource is designated the lowest priority (after FD basis)
· Note: L’ denotes the max value of Ln from all selected N CSI-RS resources
· FFS: Q(n) maps the index n according to a rule, e.g., Q(n)=n, or Q(n)=0 if n corresponds to strongest TRP/SCI.
· Alt3. Replace SD basis index l in legacy Prio calculation with , i.e., SD basis index over all resources: Prio(,l,m,n) = 2Ltot.RI.P(m)+ RI.+RI.l(n)+
FFS: FD permutation P(.) as Rel-16-analogous, or no permutation i.e. P(m)=m

Agreement
On the Type-II codebook refinement for CJT mTRP, regarding CBSR, at least for restricting SD basis selection, the legacy CBSR scheme is fully reused for each of the RRC-configured NTRP CSI-RS resources (resulting in CSI-RS-resource-specific SD beam group restriction)
· FFS: Whether amplitude restriction is CSI-RS-resource-common or specific, and soft vs hard restriction
· FFS: Whether CBSR can be configured to be off for a CSI-RS resource
The same rank restriction is applied across NTRP CSI-RS resources

Agreement
On the Type-II codebook refinement for CJT mTRP, for mode-1, down select (in RAN1#112) only one from the following schemes
· Alt1. The use of per-CSI-RS-resource FD basis selection offset (relative to a reference CSI-RS resource) for independent FD basis selection across N CSI-RS resources. 
· Example formulation:  where  is the FD basis selection offset for CSI-RS resource n relative to a reference CSI-RS resource  with , and  is commonly selected across N CSI-RS resources 
· Alt2.  independently selected across N CSI-RS resources (without any per-CSI-RS-resource FD basis selection offset)
For all the above alternatives, the legacy FD basis selection indication scheme is applied on each selected FD basis.
Note: Per previous agreements, the number of selected FD basis vectors (Mv/pv or M) is gNB-configured via higher-layer signaling and common across the N CSI-RS resources

Agreement
For aiding gNB determination of codebook switching and SRS periodicity with the Rel-18 TRS -based TDCP reporting, support reporting quantized wideband normalized amplitude/phase of the time-domain correlation profile with Y≥1 delay(s) as follows:
· Basic feature: Y=1 with delay≤ Dbasic symbols, only wideband quantized normalized amplitude is reported
· FFS: Candidate values for delay
· Optional feature: Y=1 with delay>Dbasic symbols and Y≥1, wideband quantized normalized amplitude and phase for each delay are reported 
· For Y>1, the phase can be configured to be absent for all the Y delays
· TBD: Whether the value of Y is configurable or following the delays from the configured TRS resource
· TBD: Candidate value(s) for Y>1
· FFS: Value of Dbasic

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the time instance and/or PMI(s) in which a CQI is associated with, given the CSI reporting window WCSI (in slots), as well as the number of CQIs (=X) in one sub-band and one CSI reporting instance, support only the following:
· Basic feature: X=1 and the CQI is associated with the first/earliest slot of the CSI reporting window and the first/earliest of the N4 W2 matrices
· Optional features:
· X=1 and the CQI is associated with:
· the first/earliest slot of the CSI reporting window (slot l) and the first/earliest of the N4 W2 matrices, and 
· the last slot of the CSI reporting window (slot l+WCSI–1) and the N4-thW2 matrix
· X=2 and
· The 1st CQI is associated with the first/earliest slot of the CSI reporting window (slot l) and the first/earliest of the N4 W2 matrices, and 
· The 2nd CQI is associated with the middle slot of the CSI reporting window (slot l+WCSI/2) and the (N4 /2)-thW2 matrix
· FFS: Whether/how to include CQI overhead reduction for X=2

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, on the  quantization scheme when N4>1, reuse the following components of the legacy per-coefficient quantization scheme: 
· Alphabets for amplitude and phase
· Quantization of phase and quantization of differential amplitude relative to a reference, reference amplitude (with SCI determining the location of one reference amplitude), where the reference is defined for each layer and each “group” of coefficients 

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, on the  quantization scheme when N4>1, for each layer:
· One (common) SCI (Strongest Coefficient Indicator) applies across all Q selected DD basis vectors
· One group comprises one polarization across all Q selected DD basis vectors (Cgroup,phase=1, Cgroup,amp=2)
· For the amplitude group other than the group associated with the SCI, the reference amplitude is reported

Conclusion
For the Type-II codebook refinement for high/medium velocities, for N4>1, regarding the parameter Q, there is no consensus in supporting additional candidate values

Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the parameter K (the number of AP-CSI-RS resources for the CMR), optionally support only K=12 as an additional candidate value

Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the parameter δ (in slots), in addition to 0 and 2, δ=1 is additionally supported

Conclusion
For the Type-II codebook refinement for high/medium velocities, regarding the parameter N4 (length of DFT vector, unit-less), there is no consensus in supporting additional candidate values

Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the parameter d (in slots), 
· for P/SP-CSI-RS, support d equal to the periodicity of the CSI-RS resource 
· for AP-CSI-RS, also support d =1

Conclusion
On the Parameter Combination of Type-II codebook refinement for high/medium velocities, there is no consensus on including another non-UCI Doppler codebook parameter as a variable in the list of supported Parameter Combinations.
· Note: This implies that other non-UCI Doppler codebook parameters will be a part of RRC configuration (either explicit or implicit)

Agreement
For the Type-II codebook refinement for high/medium velocities, 
· The constraint on the maximum number of non-zero coefficients (NZCs) per-layer (K0) is defined jointly across all Q DD basis vectors.
· FFS: How K0 is calculated
· Also support a constraint on the total number of non-zero coefficients (NZCs) summed across all Q DD basis vectors and across all layers:
· Following the legacy specification, the maximum total number is 2K0

Agreement
For the Rel-18 TRS-based TDCP reporting, the priority of the CSI report(s) associated with TDCP reporting is down-selected from the following alternatives:
· Alt1. Lower than other CSI reports 
· Alt2. Same as CSI report(s) not carrying L1-RSRP or L1-SINR
· Alt3. Higher than other CSI reports
· Other alternatives are not precluded 

Agreement
For the Rel-18 TRS-based TDCP reporting, regarding the value of parameter Y for Y>1, down-select from the following alternatives:
· Alt1. The value of Y is gNB-configured via higher-layer (RRC) signalling
· Alt2. The value of Y follows the delays from the configured TRS resource
· Alt3. The value of Y is UE-selected and reported 
The value of Y is a UE capability

Agreement
For the Rel-18 TRS-based TDCP reporting, support multiplexing TDCP reporting with other UCI parameters on PUSCH following the legacy UCI multiplexing rule for AP-CSI

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, CQI is defined per legacy CQI definition (ensuring at most 10% BLER) within the slot(s) which a CQI is associated with.

Agreement
For the Type-II codebook refinement for high/medium velocities, for N4>2 and Q=2, the selection of Q out of N4 DD basis vectors is indicated by a -bit indicator in CSI part 2
· Analogous to FD basis selection, DD basis index 0 (representing DC) is always selected.  

Agreement
On the Type-II codebook refinement for high/medium velocities based on Rel-16 regular eType-II codebook (if supported), for the purpose of choosing the supported Parameter Combinations 
· Regarding the codebook parameter pv, in addition to the supported values from the legacy specification, introduce as additional candidate values
· pv =1/8 for v=1,2 (hence 1/16 for v=3,4)
· pv =1/2 for v=1,2,3,4 
· Regarding the codebook parameter , in addition to the supported values from the legacy specification, introduce as an additional candidate value = 1/8
· Regarding the codebook parameter L, the supported values from the legacy specification apply  

Agreement
On the Type-II codebook refinement for high/medium velocities, regarding UCI omission, down-select between the following three alternatives (by RAN1#112bis-e where q denotes the q-th DD basis vector):
· Alt1. Prio(,l,m,q)=2L. Q.RI.P(m)+Q.RI.l+Q.q 
· Note: This implies that DD basis is designated the highest priority
· Alt2. Prio(,l,m,q)=2L.S(q).RI.N3+2L.RI. P(m)+RI.l+
· Note: This implies that DD basis is designated the lower priority (after FD basis)
· FFS: S(q) maps the index q according to a rule
· Alt3. Prio(,l,m,q)=2L.RI.Mv.q + 2L.RI.P(m)+ RI.l +  
· Note: This implies that DD basis is designated the least priority
· Alt4. Prio(,l,m,q)=2L.P(m).RI.Q+2L.RI.S(q)+RI.l+
· Note: This implies that DD basis is designated with lower priority (after SD basis) and higher priority (before FD basis)
· FFS: S(q) maps the index q according to a rule
FFS: FD permutation P(.) as Rel-16-analogous, or no permutation i.e. P(m)=m
q=0,…,Q-1

Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the bitmap(s) for indicating the locations of the NZCs, down-select one from the following alternatives (no later than RAN1#112bis-e): 
· Alt1. Q different 2-dimensional bitmaps where each bitmap reuses the legacy design i.e. the size of the bitmap for each selected DD basis vector is 2LMv 
· Alt3A: A single 2-dimensional bitmap of size  to report the selected  pairs of FD basis vector and DD basis vector and a single 2-dimensional bitmap of size  for indicating the location of the NZCs, where each row corresponds to a selected SD basis vector and each column corresponds to one of the selected  pairs of FD basis vector and DD basis vector.
· Alt4. A bitmap that includes bits associated with the set of {(, ,)} with , where  is the threshold that can be configured by gNB,  ,  and  denotes a reference SD basis index and a reference FD basis index and a reference DD basis index associated with SCI, respectively.

Agreement
For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, by RAN1#112bis-e, decide between the following alternatives:
· Alt1. Fully reuse legacy TRS 
· Alt2. Study enhancements on TRS (e.g. periodicities)
Note. If there is no consensus on Alt2, Alt1 is the default outcome

Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the down-selection of bitmap(s) for indicating the locations of the NZCs (in RAN1#112bis-e), the following is used as a guidance for evaluation: 
· Following the agreed EVM, use “UPT vs. overall overhead (including CQI and PMI)” to compare across alternatives, assuming at least FTP1 traffic model and Rel-16 Parameter Combinations (L, beta, pv)
· Use only the supported codebook parameter values (e.g. Q, K, m, d, delta, N4)
· Companies are to state their assumptions on UE-side prediction (e.g. ideal or realistic, CSI-RS type, CSI-RS overhead calculation in relation to UPT, assumptions on WCSI and l) and the use of rank adaptation

In this contribution, we further discuss the details of CSI enhancement for high/medium UE velocities and coherent JT.
Discussion
1.1. CSI enhancement for high/medium mobility UEs
· Parameter combination
One remaining issue is how to determine the maximum number of NZC. We evaluated R16 and R17 parameter combination, where AP CSI-RS overhead is not considered. For R17 parameter combination, legacy parameter is good. For R16, we used  and there is no any significant gain for large K0, which imply legacy parameter combination can be reused for N4 > 1. Seems companies might consider  or . For , we are open to new beta value, however, we don’t think  is essential. 
[image: ]
Figure 1. Parameter combination
Proposal 1: Regarding parameter combination {L, M, beta} table for N4>1:
· if , fully reuse legacy table
· if , support 

· Doppler bitmap
Regarding bitmap design for Q=2, we compared Alt 1 (size -2LMQ) and Alt 3A (size 2LM+MQ) under practical prediction. It’s clear that Alt3A can reduce about 10% overhead without UPT loss. Hence, we prefer Alt3A.

[image: ]
Figure2. doppler bitmap
Observation 1: Alt3A can reduce 10% overall overhead without UPT loss.
Proposal 2: On doppler bitmap for the Type-II codebook refinement for high/medium velocities, support Alt 3A.
· UCI omission
On UCI omission rule for Q=2, in our view, doppler index should be the least priority, UE can completely omit all NZC associated with q=1 if resource is limited. Therefore, we support the rule Prio(l,m,q)=2L.S(q).RI.N3+2L.RI. P(m)+RI.l. On permutation, we don’t see the motivation of S(q). Priority of q=0 can be always higher than q=1.
Proposal 3: On UCI omission for the Type-II codebook refinement for high/medium velocities, support Prio(l,m,q)=2L.S(q).RI.N3+2L.RI. P(m)+RI.l (Alt 2), where S(q)=q.
1.2. TDCP
Codebook switching based on TDCP reporting are evaluated, SLS result are provided in figure 3 where we sweep various autocorrelation threshold (in dB).  If the TDCP is above the threshold, gNB trigger R16 etype 2 PMI, otherwise UE report type 1 codebook. We observed: 1) the threshold is very close to 1 (linearly), particularly if the TRS spacing is high (e.g., 1 slot spacing).  2) There is performance loss for large TRS spacing, e.g., D=10ms. 
The step size of R16 amplitude alphabet is -1.5dB and -3dB, which is coarse for TDCP reporting. gNB cannot determine the codebook type if R16 alphabet is used. Hence, UE reporting 1-p where p is the R16 amplitude is reasonable choice.
[image: ]
Figure 3. TDCP based CB switching
Observation 2: The threshold of codebook switching is close to 1, and R16 amplitude is coarse for TDCP reporting.
Proposal 4: Regarding the quantization of wideband normalized amplitude value, support size-Q quantization alphabet , N = .
1.3. CSI enhancement for coherent JT transmission
It was agreed that a set of NL combinations of values for {L1, ..., LNTRP} could be gNB-configured via RRC signaling for SD basis selection, and candidate combinations of {Ln} were also agreed. Based on the agreed combinations, the total number of Ln can be up to 16 for one layer, which is significantly lager than the value with S-TRP. Considering the UE complexity would be increased accordingly, the supported total number of SD basis across all CSI-RS resources should be reported via UE capability, and then gNB can configure a proper combination based on the reporting. 
Proposal 5: The supported total number of SD basis Ln across CSI-RS resources should be reported via UE capability.
Regarding UCI omission on the Type-II codebook refinement for CJT mTRP, different priority orders were proposed by companies. For CJT transmission, the practical gain is impacted by the synchronization condition among cooperative TRPs. If the synchronization is non-ideal in practical deployment, additional TRP may not provide gain for CJT. Hence, it is proposed that the CSI omission is based on TRP/CSI-RS resource, that is, CSI-RS resource can have the lowest priority. If there is no sufficient resource, the CSI of one TRP can be dropped. 
Proposal 6: On UCI omission for the Type-II codebook refinement for CJT mTRP, Alt2 is preferred, where the CSI-RS resource has the lowest priority. 
On the Type-II codebook refinement for CJT mTRP with mode-1, two alternatives were agreed for further down selection. 
· Mode 1 was defined as per-TRP/TRP-group SD/FD basis selection which allows independent FD basis selection across N TRPs/TRP groups. But for Alt.1,  is commonly selected across N CSI-RS resources, which is inconsistent with the agreed definition of mode 1. Based on the evaluation results from companies, Alt.1 is difficult to provide gain over agreed mode 2.
· Alt.2 can achieve the best flexibility and accordingly best performance is expected. The cost is that the overhead would be higher than Alt.1. 
Between the two alternatives, Alt.2 is preferred, which can reuse current mechanism for each CSI-RS resource. Also, with Alt.1, it is meaningless to introduce Mode 1 at all, since Mode 2 can achieve similar gain.
Proposal 7: On the Type-II codebook refinement for CJT mTRP, for mode-1, support that  is independently selected across N CSI-RS resources (Alt2).
It was agreed in RAN1#111 meeting to support Cgroup,phase=1, Cgroup,amp=2 (Alt1) for W2 quantization group for each layer. Cgroup,phase=1, Cgroup,amp=2N was also agreed as working assumption to be confirmed in RAN1#111 meeting. Evaluation results were provided by many companies showing that Alt3 cannot provide additional throughput gain over Alt1 but with higher overhead. It is proposed to only support one alternative in Rel-18. Considering the high feedback overhead for CJT, Alt1 should be used as basic feature for UE supporting Rel-18 Type-II CJT codebook, if the working assumption is confirmed.
Proposal 8: Regarding W2 quantization group for each layer, propose to only support Alt 1. 
It was agreed that a CMR set with K≥1 CMRs can be configured to support CSI feedback for CJT. For K>1, some restriction on time domain location is needed to ensure that the K CMRs would not span too many slots, which would impact the accuracy of CJT CSI. As a baseline, the restriction applied to NC-JT can be reused for CJT. That is, the CMRs in the CMR set for CJT should be configured in the same slot or in two adjacent slots.
Proposal 9: The K≥1 NZP CSI-RS resources in one CSI-RS resource set for CSI measurement of CJT should be configured in the same slot or within two adjacent slots similar to NC-JT.
Conclusion
In this contribution, we discuss the possible enhancements to CSI feedback for mobility and coherent JT. To summarize, we have the following proposals:
Observation 1: Alt3A can reduce 10% overall overhead without UPT loss.
Observation 2: The threshold of codebook switching is close to 1, R16 amplitude is coarse for TDCP reporting.
Proposal 1: Regarding parameter combination {L, M, beta} table for N4>1:
· if , fully reuse legacy table
· if , support 
Proposal 2: On doppler bitmap for the Type-II codebook refinement for high/medium velocities, support Alt 3A.
Proposal 3: On UCI omission for the Type-II codebook refinement for high/medium velocities, support Prio(l,m,q)=2L.S(q).RI.N3+2L.RI. P(m)+RI.l (Alt 2), where S(q)=q.
Proposal 4: Regarding the quantization of wideband normalized amplitude value, support size-Q quantization alphabet , N = .
Proposal 5: The supported total number of SD basis Ln across CSI-RS resources should be reported via UE capability.
Proposal 6: On UCI omission for the Type-II codebook refinement for CJT mTRP, Alt2 is preferred, where the CSI-RS resource has the lowest priority. 
Proposal 7: On the Type-II codebook refinement for CJT mTRP, for mode-1, support that  is independently selected across N CSI-RS resources (Alt2).
Proposal 8: Regarding W2 quantization group for each layer, propose to only support Alt 1. 
[bookmark: _GoBack]Proposal 9: The K≥1 NZP CSI-RS resources in one CSI-RS resource set for CSI measurement of CJT should be configured in the same slot or within two adjacent slots similar to NC-JT.
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Appendix
	Parameter
	Value

	Duplex, Waveform 
	FDD, OFDM 

	Multiple access 
	OFDMA 

	Scenario
	Dense Urban (Macro only) 

	Frequency Range
	FR1 only, 2GHz.

	Inter-BS distance
	200m 

	Channel model
	According to the TR 38.901 

	Antenna setup and port layouts at gNB
	Companies need to report which option(s) are used between
· 32 ports: (8,8,2,1,1,2,8), (dH,dV) = (0.5, 0.8)λ 
· 16 ports: (8,4,2,1,1,2,4), (dH,dV) = (0.5, 0.8)λ
Other configurations are not precluded.

	Antenna setup and port layouts at UE
	4RX: (1,2,2,1,1,1,2), (dH,dV) = (0.5, 0.5)λ for rank > 2
2RX: (1,1,2,1,1,1,1), (dH,dV) = (0.5, 0.5)λ for (rank 1,2) Type II overhead reduction
Other configuration is not precluded.

	BS Tx power 
	41 dBm

	BS antenna height 
	25m 

	UE antenna height & gain
	Follow TR36.873 

	UE receiver noise figure
	9dB

	Modulation 
	Up to 256QAM 

	Coding on PDSCH 
	LDPC
Max code-block size=8448bit 

	Numerology
	Slot/non-slot 
	14 OFDM symbol slot

	
	SCS 
	15kHz 

	Number of RBs
	52 for 15 kHz SCS

	Simulation bandwidth 
	10 MHz for 15kHz

	Frame structure 
	Slot Format 0 (all downlink) for all slots

	MIMO scheme
	SU/MU-MIMO with rank adaptation

	CSI feedback 
	Feedback assumption at least for baseline scheme
· CSI feedback periodicity (full CSI feedback):  5 ms, 
· Scheduling delay (from CSI feedback to time to apply in scheduling) : 4 ms

	Traffic model
	FTP model 1 with packet size 0.5 Mbytes

	UE distribution
	outdoor only 

	UE receiver
	MMSE-IRC

	Feedback assumption
	Realistic

	Channel estimation
	Realistic
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