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Introduction
In RAN1#111 meeting, Rel-18 CSI enhancement was discussed with the following agreements:
Agreement
For the Type-II codebook refinement for CJT mTRP, the values of the following codebook parameters are gNB-configured via higher-layer (RRC) signaling and common across all N CSI-RS resources:
· N1, N2
· Note: Since (O1, O2) are fixed for a given (N1, N2), (O1, O2) are also common across all N CSI-RS resources
· R, 
· Note: Since N3 is inferred from the number of CQI subbands and R, N3 is also common across all N CSI-RS resources
· Note: Since per-layer K0 is defined jointly across all N CSI-RS resources, so is .

Conclusion 
On the Type-II codebook refinement for CJT mTRP, for mode-1 and mode-2, there is no consensus on introducing additional/explicit per-CSI-RS-resource amplitude scaling and/or co-phase (with separate alphabet set(s)) as additional PMI component(s).
· Note: This conclusion has no impact on the Working Assumption reached in RAN1#110bis-e regarding W2 quantization group

Agreement
On the Type-II codebook refinement for CJT mTRP, regarding the codebook parameter R, the supported value(s) from the legacy specification are reused.
· FFS: whether additional value 4 can also be added

Agreement
On the Type-II codebook refinement for CJT mTRP, regarding the codebook parameter , introduce as a candidate value  = 1/8 in addition to the supported value(s) from the legacy specification.
· FFS (by RAN1#111): whether additional value 1 can also be added

Agreement
On the Type-II codebook refinement for CJT mTRP, regarding the codebook parameter pv, in addition to the supported value(s) from the legacy specification for Rel-16 regular eType-II codebook, introduce as a candidate value
· pv = 1/8 for v=1,2 (hence 1/16 for v=3,4)
FFS (by RAN1#111): whether additional value pv = 1/2 for v=1,2,3,4 can also be added

Agreement
On the Type-II codebook refinement for CJT mTRP, regarding the codebook parameter pv, support the additional value of pv=1/2 for v=1,2,3,4 with the following condition:
Only to be used in combination with other parameter value(s) to limit the increase in PMI overhead comparable to the maximum overhead of the legacy Rel-16/17 Type-II codebooks (exact parameter combination(s) FFS)

Agreement
On the Type-II codebook refinement for CJT mTRP:
· The maximum value of 2NN1N2 is 128
· The support of 2NN1N2 >32 is UE optional for UEs supporting Rel-18 CJT CSI enhancement
· Note: Following the legacy specification on the maximum number of NZP CSI-RS ports per CSI-RS resource, the maximum value of 2N1N2 is 32.

Agreement
On the Type-II codebook refinement for CJT mTRP, on the L parameter, down select from the following alternatives (by RAN1#111):
· Alt1. Each of the {Ln, n=1, ..., N} is gNB-configured via higher-layer (RRC) signaling
· Alt4. Lmax is gNB-configured via higher-layer (RRC) signaling and the relative value(s) of {Ln, n=1, ..., N} are reported by the UE
· The relative value(s) of {Ln, n=1, ..., N} are reported by the UE, such that 
· TBD: Whether the value(s) of {Ln, n=1, ..., N} or the total value of  are reported implicitly or explicitly
FFS (by RAN1#111): 
· Whether the supported candidate values for Ln follow the legacy candidate values for L, or some additional value(s) are also supported
· If Alt4 is supported, whether the candidate values for Ln are gNB-configured via higher-layer signaling

Agreement
[bookmark: _Hlk119937875][bookmark: _Hlk119937715]On the Type-II codebook refinement for CJT mTRP, regarding the SD basis selection, for a configured value of NTRP, a set of NL combinations of values for {L1, ..., LNTRP} is gNB-configured via higher-layer (RRC) signaling
· When NL>1, the selected combination of values for {L1, ..., LNTRP} is reported in CSI part 1 using an indicator, selected from the NL configured combinations
· NL =1 is one of the supported candidate values 
· FFS: Other supported value(s) of NL, and its respective UE capability
· FFS: The supported combinations of values for {L1, ..., LNTRP}
· Following the legacy design, the SD basis selection for the n-th (n=1,...,N) selected CSI-RS resource is indicated in CSI part 2 using a combinatorial indicator selected from a set of   codepoints where, for Rel-16-based refinement PCSI-RS = 2*N1N2.
· The supported candidate values for each of the Ln parameters include the legacy candidate values, i.e. {2,4,6} for Rel-16-based refinement, and 
· for Rel-17-based refinement, the gNB configures a set of N_L combinations for {alpha1, ..., alphaNTRP}   where  
[bookmark: _Hlk119937745]FFS: Whether the set of NL combinations of values for {L1, ..., LNTRP} can be implicitly derived
Following the legacy design, for all the selected N CSI-RS resources, the SD basis oversampling group for each CSI-RS resource is indicated in CSI part 2 using an indicator selected from a set of O1O2 codepoints.

Agreement
On the Type-II codebook refinement for CJT mTRP, for mode-1, study and down select (no later than 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)
· Alt3. 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 independently selected across N CSI-RS resources 
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 FS basis vectors (Mv/pv or M) is gNB-configured via higher-layer signaling and common across the N CSI-RS resources

Conclusion
On the Type-II codebook refinement for CJT mTRP, regarding the codebook parameter , there is no consensus in supporting the additional value of 1.

Agreement
On the Type-II codebook refinement for CJT mTRP, regarding the bitmap(s) for indicating the locations of NZCs, reuse the legacy design. This implies that the size of the bitmap for selected CSI-RS resource n (Bn) is,  
· FFS: additional mechanism to reduce bitmap overhead for larger N values, e.g. including via Parameter Combination 

Agreement
On the W2 coefficient quantization scheme for the Type-II codebook refinement for CJT mTRP, for N=3 and N=4, just as N=2, reuse the following components of the legacy Rel-16/17 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 

Conclusion 
For the Rel-18 Type-II codebook refinement for high/medium velocities, there is no consensus on applying DD unit for CQI. Therefore, DD unit (of size d slots) is applied only to PMI.
· Note: This conclusion has no impact on the number of CQIs included in one CSI reporting instance (a separate issue to be decided separately)

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, 
· For PMI, DD unit duration of d (in slots) is the duration associated with each of the N4 W2 matrices (combining coefficients before DD compression at the UE, or after DD de-compression at the gNB). 
· TBD (by RAN1#111): The time instance and/or PMI(s) in which a CQI is associated with, given the CSI reporting window WCSI (in slots), and the number of CQI(s) X included in a CSI report 

Agreement
For the Type-II codebook refinement for high/medium velocities, for N4>1, regarding the parameter Q, at least Q=2 is supported. 
· FFS: Whether Q=3 and/or Q=4 are also supported as other candidate value(s), as well as the supported Parameter Combination(s) 

Agreement
For the Type-II codebook refinement for high/medium velocities, the parameter WCSI (in slots) is determined as follows: WCSI = dN4

Agreement
For the Type-II codebook refinement for high/medium velocities, the parameter N4 (length of DFT vector, unit-less) is gNB-configured via higher-layer (RRC) signalling at least from the following set of candidate values: {1, 2, 4} 
· FFS: If additional candidate value(s) of N4 are supported, e.g. 3, 5, 6, 8, 10, 16, 32, as well as the supported Parameter Combination(s)

Agreement
For the Type-II codebook refinement for high/medium velocities, the parameter K (the number of AP-CSI-RS resources for the CMR) is gNB-configured via higher-layer (RRC) signalling at least from the following set of candidate values: {4, 8}
· FFS: If additional candidate value(s) of K are supported, e.g. 5, 12, 16, also taking into account other use cases (e.g. for training filter coefficients, prediction or performance monitoring) and TDD

Agreement
For the Type-II codebook refinement for high/medium velocities, the parameter m (offset between two AP-CSI-RS resources for the CMR, in slots) is gNB-configured via higher-layer (RRC) signalling from the following set of candidate values: {1, 2}
· FFS: Whether 4, 5, 8, 12, and/or 16 are also supported as other candidate value(s)

Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the bitmap(s) for indicating the locations of the NZCs, support the following:
· Q different 2-dimensional bitmaps are introduced for indicating the location of the NZCs, where the qth (q=1,…., Q) 2-dimensional bitmap corresponds to qth selected DD basis vector
· The number of selected DD basis vectors is denoted as Q
· This implies that for each layer, the location of NZCs in SD-FD can be different for different selected DD basis vectors.
FFS: Further overhead reduction on bitmap(s)
FFS: Whether the number of NZCs is upper bounded across all DD basis vectors or per DD basis vector

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, 
· The definition and supported values for each of the SD/FD codebook parameters follow the legacy specification. 
· FFS: The supported parameter combinations considering SD, FD, and DD codebook parameters
· For N4=1, the legacy quantization is fully reused.

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, for N4=1, one CSI reporting instance includes a single  per layer, a single , and a single 

Conclusion 
For the Rel-18 Type-II codebook refinement for high/medium velocities, when N4>1, there is no consensus in introducing rotation factor (selected for each SD basis vector) as an additional PMI component

Agreement
For the Type-II codebook refinement for high/medium velocities, in one CSI reporting instance, for a given CQI sub-band, at least support including one CQI 
· FFS: The association of the CQI with PMI(s) and/or slot(s) within one duration of CSI reporting window WCSI
· FFS: The support for including more than one CQIs 

Agreement
For the Type-II codebook refinement for high/medium velocities, the parameter δ (in slots) is gNB-configured via higher-layer (RRC) signalling from a set of the following candidate values:
· First candidate value: δ=0, 
· 2 additional non-zero values of parameter δ are supported
· FFS: the non-zero value(s), to be selected from 1, 2, 3, 4, 5, 6, and 8


Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, decide by RAN1#112 whether including X>1 CQIs in one sub-band and one CSI reporting instance are supported
· If supported, also decide the value(s) of X and the time instance and/or PMI(s) in which a CQI is associated with, given the CSI reporting window WCSI (in slots)

Agreement
For the Type-II codebook refinement for high/medium velocities, for N4>1, regarding parameter Q, decide in RAN1#112 whether to support the additional values of 3 and/or 4

Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the parameter δ (in slots), support the additional value of 2
· FFS (by RAN1#112): For the last supported additional value, down select between 1, 3, 4, and 5

Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the parameter N4 (length of DFT vector, unit-less), support 8 as an additional candidate value
· FFS (by RAN1#112): Whether any of the following additional candidate values are supported: 3, 5, 16, 32
· The candidate values supported by UE are reported via UE capability (details can be discussed in UE feature). 

Proposal 2.C.5: 
For the Type-II codebook refinement for high/medium velocities, regarding the parameter d (in slots), 
· Support at least the following candidate value:  
· If the configured CMR is AP-CSI-RS, this candidate value is the configured value of m parameter
· FFS: If the configured CMR is P/SP-CSI-RS
· FFS: Whether in the above two cases, the number of slots between the last CSI-RS occasion no later than the legacy reference resource and the starting of WCSI window shall be integer multiples of d slots.
· FFS: Whether additional candidate value(s) of d are supported, e.g. d<m, d>m, d=1
If more than one candidate values of d are supported, the value of d is gNB-configured via higher-layer (RRC) signalling 

Conclusion
For the Type-II codebook refinement for high/medium velocities, regarding the parameter m (offset between two AP-CSI-RS resources for the CMR, there is no consensus in supporting additional candidate value(s).

Agreement
For the Rel-18 TRS-based TDCP reporting, down select only one of the following alternatives by RAN1#112:
· AltA.1 (Doppler spread) as described in R1-2210523
· AltA.2 (Doppler shift): A UE is configured to report the Doppler shifts corresponding to the M strongest peaks of the wideband Doppler spectrum, for each of the  configured TRS resources
· A TDCP report can be configured with N periodic TRS resources (e.g., N=2 with one TRS resource per TRP)
· Parameter M is RRC configured with candidate values TBD, e.g. M=1,2,3,…
· Wideband Doppler spectrum is calculated from the wideband time correlation function, given, as an example, by  , where   and  is the channel for subcarrier n.
· AltB (TD correlation profile) as described in R1-2210523
Down-selection is to done based on, at least, the (single-)user throughput (LLS) performance comparison among the alternatives assuming:
· Three special cases of an agreed use case (companies can select only one or more): aiding gNB to determine switching between Type-I and Rel-16 eType-II codebooks, or to determine SRS periodicity in the UL-SRS reciprocity-based precoding scheme; or aiding the gNB implementation in CSI prediction for TDD
· In their simulations on switching between Type-I and Rel-16 eType-II codebooks, companies should state how to calculate the metric for the determination and how to set the threshold, and what the UE reports.
· In their simulations on UL-SRS reciprocity-based precoding scheme, companies should state how to set the SRS periodicity based on the reported metrics, and what the UE reports; and the results should be displayed in terms of user throughput vs SRS overhead
· In their simulations on CSI prediction for TDD, the results should be the correlation between real channel and predicted channel, and what the UE reports; aided by the reported metric.
· Other scenarios of the agreed use cases can optionally be simulated 
· Based on the agreed EVM for sTRP and mTRP
Note: Different alternatives may or may not apply to different use cases  
FFS: The need for a measure of confidence level in the TDCP report, and/or UE behaviour when the quality of TDCP measurement is not sufficiently high
FFS: TDCP parameter(s) signalled with respect to each alternative

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
CQI
	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), assuming 1 CQI in one sub-band and one CSI reporting instance, down-select (by RAN1#112) one from the following alternatives:
· Alt1. The CQI is associated with the entire duration of the CSI reporting window and all the N4 W2 matrices 
· Alt2A. The CQI is associated with the first/earliest slot of the CSI reporting window and the first/earliest of the N4 W2 matrices 
· Alt2B.  The CQI is associated with the first/earliest d slots of the CSI reporting window and the first/earliest one of the N4 W2 matrices
Note: The N4 W2 matrices represent the combining coefficients before DD compression at the UE, or after DD de-compression at the gNB



If UE only reports a part of CQI (as Alt2), the reported CQI is biased for PMIs without CQI correspondence, particularly in fast changing channel. In figure 1, we evaluated each alternatives. The avg UPT loss is about 1% if CQI is only derived from the first slots (X1 first, i.e., Alt2A), compared with X=4 CQIs each averaging 2-slots interval (X4 interval).  CQI corresponds to first and last slot (X1 first/last, according to offline proposal) looks as good as X=1 through the entire window averaging (X1 interval). However, for X=2 associated to the first and middle slot (X2 first/middle), it seems the second CQI is not useful. On the other hand, X=2 corresponded to the first and second half of reporting window (X2 interval) is more helpful. Considering the performance gap of each alternative is small, we prefer simple solution, for example, X=1 CQI corresponded to the first slot.
[image: ]
Figure 1, CQI
Observation 1: 
· X=1 CQI corresponded to the first and last slot is as good as Alt1 with X=1.
· X=2 CQIs corresponded to the first and middle slot does not show clear gain over one CQI corresponded to the first slot.
· X=2 CQIs corresponded to the first and second half of reporting window show clear gain over one CQI corresponded to the first slot.
Proposal 1: 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, 
· Support X=1 CQI associated to the first slot.
Bitmap
	Offline proposal 2.E.1: 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: 
· 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.



We simulated bitmap design Alt 1 (2LMQ) and Alt 3X in figure 2. On S value, we assumed S=M, S=K0 and S=2L for Alt3A (2LM+MQ), Alt3B (2LM+K0Q) and Alt3C (2LQ+2LM) respectively, where value of M/K0/2L reuse Rel-16 design. Alt3X show similar performance, where Alt3A looks better than others in terms of overhead-UPT trade-off. Compared with Alt1, Alt3X can save 10% x overhead without UPT loss for Q=2.
[image: ]
Figure 2. Bitmap
Observation 2: Alt3A can save 10% overhead without UPT loss for Q=2.
Proposal 2: For the Type-II codebook refinement for high/medium velocities, regarding the bitmap(s) for indicating the locations of the NZCs 
· Support Alt3A bitmap to indicate NZC, i.e., 2LM+QM bits.
1.2. 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. If gNB configures each value of L for each combination, the signaling overhead would be significant considering the value of each L could be {1,2,4,6}. Also, the total number of SD basis should be restricted considering the UE complexity and actual deployment. In this case, the total number of SD basis Lmax can be configured by gNB, and the candidate NL combination can be derived based on Lmax. For example, the candidate NL combination for each value of Lmax can be pre-defined between gNB and UE, and UE can report the target combination based on gNB configured Lmax via RRC signaling. 
Proposal 3: The set of NL combinations of values for {L1, ..., LNTRP} is derived from the total number of SD basis Lmax and UE reports target combination among candidate combinations for Lmax.
On the Type-II codebook refinement for CJT mTRP with mode-1, there were three alternatives 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.
· Alt.2 can achieve the best flexibility and accordingly best performance is expected. The cost is that the overhead would be higher than other alternatives. 
· For Alt.3, independent FD basis selection across N CSI-RS resources with per-CSI-RS-resource FD basis selection offset is equivalent to independent window (M_init) for each CSI-RS resource. Since FD basis selection offset needs additional overhead, Alt.3 cannot provide benefits over Alt.2 with the same overhead.
Considering the above aspects, for simplification of UE reporting, Alt.2 is preferred among the alternatives, which reuse current mechanism for each CSI-RS resource. 
Proposal 4: On the Type-II codebook refinement for CJT mTRP, for mode-1, support that is independently selected across N CSI-RS resources (without any per-CSI-RS-resource FD basis selection offset).
It was agreed in the last meeting to support Cgroup,phase=1, Cgroup,amp=2 (Alt1) for W2 quantization group for each layer. Cgroup,phase=1, Cgroup,amp=2N is 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 5: 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 6: 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: 
· X=1 CQI corresponded to the first and last slot is as good as Alt1 with X=1.
· X=2 CQIs corresponded to the first and middle slot does not show clear gain over one CQI corresponded to the first slot.
· X=2 CQIs corresponded to the first and second half of reporting window show clear gain over one CQI corresponded to the first slot.
Observation 2: Alt3A can save 10% overhead without UPT loss for Q=2.
Proposal 1: 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, 
· [bookmark: _GoBack]Support X=1 CQI associated to the first slot.
Proposal 2: For the Type-II codebook refinement for high/medium velocities, regarding the bitmap(s) for indicating the locations of the NZCs 
· Support Alt3A bitmap to indicate NZC, i.e., 2LM+QM bits.
Proposal 3: The set of NL combinations of values for {L1, ..., LNTRP} is derived from the total number of SD basis Lmax and UE reports target combination among candidate combinations for Lmax.
Proposal 4: On the Type-II codebook refinement for CJT mTRP, for mode-1, support that is independently selected across N CSI-RS resources (without any per-CSI-RS-resource FD basis selection offset).
Proposal 5: Regarding W2 quantization group for each layer, propose to only support Alt 1. 
Proposal 6: 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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