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Discussion
1 Introduction
In this contribution, we focus on 3 remaining issues on DL DMRS, which are,
· The proper additional DMRS symbol number in a slot and the corresponding location
· Whether 3 additional DMRS is needed

· Orthogonal cover code arrangement for two DMRS symbols
· What is the proper DMRS pattern for broadcast/multicast PDSCH?

· Make decision from type 1 and type 2, or define a new pattern?

· Fix time domain symbols?

And finally, our proposals are given.
2 The proper additional DMRS symbol number in a slot and the corresponding location
The symbol location for one additional DMRS has been determined in RAN1 #90 meeting. The determination on more number of addition DMRS symbols may depend on the Doppler shift and Doppler spread condition. TABLE 1 shows the theoretical Doppler shift value in terms of carrier frequency and the speed. Note that RAN4 has defined the performance requirement for the case of Doppler shift = 875Hz in Rel-14 LTE.

The simulation is conducted to evaluate the performance with 1, 2 and 3 additional DMRS symbols under different Doppler shift/spread. The simulation parameters and consideration are listed as follows,
· SCS = 30KHz

· 4 scheduled PRBs. Bundling size = 2
· The default slot type is with 14 DL symbols
· For the slot with 14 DL symbols, DMRS locations are at symbol [2 11], [2 7 11] and [2 5 8 11] for comparison. Some results under [2 6 9 12] are also provided. The symbol index starts from 0

· The corresponding coding rates are listed in TABLE 2

· The main reason to consider the last DMRS symbol at symbol 11 is, the UE implementation needs 2-symbol time for further MIMO module processing, especially for larger subcarrier spacing case

· For the slot with 12 DL symbols, DMRS locations are at symbol [2 9], [2 7 9] and [2 6 9] for comparison

· The fixed MCS is adopted in order to evaluate the trade-off between the channel estimation quality and the coding rate. MCS 14, 16, 19 and 23 are simulated
· The Doppler spread values 625Hz, 875Hz, 1250Hz, 1480Hz and 1850Hz are simulated

· TDL-E channel is simulated. The HST channel model defined in RAN4 for Rel-14 is also simulated. Some parameters are adjusted for SCS=30KHz, for example Ds =500m, Dmin = 50m, and the number of visible paths is reduced to 2 to avoid the ISI due to the signal path being outside CP

· For each DMRS number/location candidate, several sets for time domain interpolation coefficients are simulated. The best result is selected for each DMRS number/location candidate for final comparison among candidates. For example, the proper interpolation coefficients for Doppler=625Hz are definitely different from that for Doppler=1250Hz. Note that the co-simulation of DMRS and TRS is not conducted in this contribution
Our simulation results are shown in Fig. 1 to Fig. 24. The observations are summarized below,
· Fig. 11 and 14 are to compare DMRS at symbol [2 7 11], [2 5 8 11] and [2 6 9 12] under Doppler=1250Hz and MCS 19. The DMRS at [2 7 11] still performs best, and [2 6 9 12] is better than [2 5 8 11]
· Fig. 16 and 18 are to compare DMRS at symbol [2 7 11], [2 5 8 11] and [2 6 9 12] under Doppler=1250Hz and MCS 23. The DMRS at [2 7 11] still performs best, and [2 6 9 12] is better than [2 5 8 11]

· The DMRS at symbol [ 2 11] perform best under Doppler=625Hz
· When Doppler <= 1250Hz, the DMRS at [2 7 11] is better than at [2 5 8 11], even for MCS 23

· For Doppler > 1250Hz, 3 additional DMRS is better, especially for 64QAM cases
· For the case of 12 DL symbols, the DMRS at [2 9] suffers serious performance degradation under Doppler=1250Hz. The DMRS at [2 7 9] and [2 6 9] can recover the performance loss and [2 6 9] is better than that by [2 7 9] in Fig. 23
· For the case of 12 DL symbols, the DMRS at [2 9] is better than at [2 7 9] and [2 6 9] under Doppler= 875Hz. The DMRS at [2 6 9] is better than that by [2 7 9] in Fig. 24
The one additional DMRS has been defined at symbol 7, 9 or 11 depending on the PDSCH region. For two or three additional DMRS cases, the ended DMRS symbol at symbol 11 is strongly preferred by considering the critical timing for MIMO processing and time domain channel interpolation. The two-symbol time before next slot is preferred even though it is well seen that the less number of DMRS symbols for extrapolation is better. This is also the reason we don’t consider symbol 10 for one additional DMRS case.
For the slot with 12 DL symbols, the 2 additional DMRS is needed for particular scenario (Doppler >= 1250Hz). The DMRS at [2 6 9] can be considered. 
Based on the above, we have,

Observation 1: For comparing DMRS at symbol [2 7 11], [2 5 8 11] and [2 6 9 12] under Doppler=1250Hz and MCS19, DMRS at [2 7 11] performs best and DMRS at [2 6 9 12] is better than at [2 5 8 11]

Observation 2: When Doppler <= 1250Hz, the DMRS at [2 7 11] is better than at [2 5 8 11], even for MCS 23

Observation 3: For Doppler > 1250Hz, 3 additional DMRS is better, especially for 64QAM case

Observation 4: For the case of 12 DL symbols, the DMRS at [2 9] suffers serious performance degradation under Doppler=1250Hz. The DMRS at [2 7 9] and [2 6 9] can recover the performance loss and [2 6 9] is better than that by [2 7 9]

Observation 5: For the case of 12 DL symbols, the DMRS at [2 9] is better than at [ 2 7 9] and [2 6 9] under Doppler= 875Hz. The DMRS at [2 6 9] is also better than that by [2 7 9]

Observation 6: The ended DMRS symbol at symbol 11 is strongly preferred by considering the critical timing for MIMO processing and time domain channel interpolation. The symbol index starts from 0

Proposal 1: Define 2 additional DMRS in NR. Consider the location at symbol 7 and 11 for the slot with 13 or 14 DL symbols
Proposal 2: The 3 additional DMRS is needed for particular scenario (Doppler > 1250Hz). Consider the location at symbol 5, 8 and 11 for the slot with 13 or 14 DL symbols
Proposal 3: The 2 additional DMRS is needed for particular scenario (Doppler >= 1250Hz) for the slot with 12 DL symbols. Consider the location at symbol 6 and 9
	
	Corresponding Doppler shift

	2.7GHz, 250 km/hr
	625 Hz

	2.7GHz, 350 km/hr
	875 Hz

	2.7GHz, 400 km/hr
	1000 Hz

	2.7GHz, 500 km/hr
	1250 Hz

	4.0GHz, 250 km/hr
	926 Hz

	4.0GHz, 350 km/hr
	1296 Hz

	4.0GHz, 400 km/hr
	1482 Hz

	4.0GHz, 500 km/hr
	1852 Hz


             TABLE 1: Theoretical Doppler shift in terms of carrier frequency and speed
	Coding rate
	One additional DMRS
	Two additional DMRS
	Three additional DMRS

	14 DL symbols

MCS 14
	0.485 (2048/4224)
Data RE: 528
	0.508 (2048/4032)
Data RE: 504
	0.533 (2048/3840)
Data RE: 480

	14 DL symbols

MCS 16
	0.591 (2496/4224)

Data RE: 528
	0.619 (2496/4032)

Data RE: 504
	0.65 (2496/3840)

Data RE: 480

	14 DL symbols

MCS 19
	0.454 (2880/6336)

Data RE: 528
	0.476 (2880/6048)

Data RE: 504
	0.5 (2880/5760)

Data RE: 480

	14 DL symbols

MCS 23
	0.636 (4032/6336)

Data RE: 528
	0.667 (4032/6048)

Data RE: 504
	0.7 (4032/5760)

Data RE: 480

	12 DL symbols

MCS 19
	0.556 (2880/5184)

Data RE: 432
	0.588 (2880/4896)

Data RE: 408
	


           TABLE 2: The corresponding coding rate in simulation
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 Fig. 1, MCS=14, Doppler=625Hz, TDL_E, 2 layers     Fig. 2, MCS=14, Doppler=875Hz, TDL_E, 2 layers
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Fig. 3, MCS=14, Doppler=1250Hz, TDL_E, 2 layers     Fig. 4, MCS=14, Doppler=1480Hz, TDL_E, 2 layers
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Fig. 5, MCS=14, Doppler=1850Hz, TDL_E, 2 layers
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Fig. 6, MCS=16, Doppler=875Hz, TDL_E, 2 layers     Fig. 7, MCS=16, Doppler=1250Hz, TDL_E, 2 layers
 SHAPE  \* MERGEFORMAT 



Fig. 8, MCS=16, Doppler=1480Hz, TDL_E, 2 layers
[image: image9.png][——0oMAS atsym 2 11]
DMRS at sym [2 7 11)
DMRS at sym [25 8 11]




 [image: image10.png]——DMRS atsym 2 11]
DMRS at sym [2 7 11)
DMRS at sym [256 1]





Fig. 9, MCS=19, Doppler=625Hz, TDL_E, 2 layers      Fig. 10, MCS=19, Doppler=875Hz, TDL_E, 2 layers
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Fig. 11, MCS=19, Doppler=1250Hz, TDL_E, 2 layers    Fig. 12, MCS=19, Doppler=1480Hz, TDL_E, 2 layers
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Fig. 13, MCS=19, Doppler=1850Hz, TDL_E, 2 layers    Fig. 14, MCS=19, Doppler=1250Hz, TDL_E, 2 layers
                                             Compare with [2 6 9 12]
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Fig. 15, MCS=23, Doppler=875Hz, TDL_E, 2 layers    Fig. 16, MCS=23, Doppler=1250Hz, TDL_E, 2 layers
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Fig. 17, MCS=23, Doppler=1480Hz, TDL_E, 2 layers    Fig. 18, MCS=23, Doppler=1250Hz, TDL_E, 2 layers
                                             Compare with [2 6 9 12]
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  Fig. 19, simulation setting for HST 2-path channel        Fig. 20, MCS=16, Doppler=1250Hz, HST 2-path, 2 layers
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Fig. 21, BLER and estimated SNR under HST channel      Fig. 22, Doppler shift , path power and time delay trajectory
                                                 under HST 2-path channel
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  Fig. 23, MCS=19, Doppler=1250Hz, TDL_E, 2 layers,      Fig. 24, MCS=19, Doppler=875Hz, TDL_E, 2 layers,

  12 DL symbols. Compare [2 9], [2 6 9] and [2 7 9]           12 DL symbols. Compare [2 9], [2 6 9] and [2 7 9]

3 Orthogonal cover code for two front loaded DMRS symbols 
TABLE 3 shows the current OCC in draft 38.211 and Fig. 25 shows the OCC for 4-port multiplexing in two symbols by using TABLE 3. We have pointed out the power imbalance concern in [x]. The root cause of power imbalance is, some of the 4 superimposed codes {+1, +1, +1, +1}, {+1, -1, +1, -1}, {+1, +1, -1, -1} and {+1, -1, -1, +1} may induce zero power on the DMRS REs. If the superimposed codes of inducing zero power appear at a DMRS symbol, and the codes without inducing zero power instead appear at another DMRS symbol, the power imbalance between symbols may happen.
Theoretically, if the 4 superimposed codes can appear altogether at each DMRS symbol more uniformly, the power imbalance can be reduced.

Before discussing OCC for two symbols and the power imbalance issue, let’s look at the OCC design in LTE. Fig. 26 shows the TD-OCC of length =4 and the default order and the reversed order are arranged by interlaced manner. Fig. 27 further shows the 4-port multiplexing by port 7, 8, 11 and 13. It is seen that even though the reversed order of OCC is applied, the 4 superimposed codes still can’t appear altogether in each DMRS symbol. This is the reason during the Rel-13 FD-MIMO discussion, the power imbalance concern is raised. At the end it is agreed by eNB implementation for resolving the issue. 
For NR, let’s consider to define the OCC with the reversed order. And then let’s check whether the power imbalance issue can be mitigated more effectively than that in LTE, when the OCC with the reversed order is applied.
The FD-OCC of length = 2, together with TD-OCC of length = 2 are to create the OCC across frequency and time domain with length = 4. Let’s briefly call it as FD-TD-OCC. By leveraging the notations k’ and l’ defined in draft 38.211, the definition of the default order and the reversed order for FD-TD-OCC is as follows,

· Default order: i= k’ + 2*l’,   k’= 0, 1 and l’= 0, 1
· Reversed order candidate 1: i= (1-k’) + 2*(1-l’),  k’= 0, 1 and l’= 0, 1

· Reversed order candidate 2: i= k’ + 2*(1-l’),  k’= 0, 1 and l’= 0, 1

TABLE 4 to 7 show the default order and the reversed order of two candidates for the FD-TD-OCC. The concept of virtual port p’=0, 1, 2 and 3 is introduced here. The reason is, the OCC on each antenna port p can be associated to that in one of the virtual ports. Also, the definition of port indexing can be avoided since it is not the issue to discuss in this section.
The two candidates of reversed order are considered. The correspondence between our notation and that in draft 38.11 is,
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Instead of using the notation in 38.11, our notation is adopted in this contribution due to being more concise.
Fig. 28 shows the OCC arrangement for the 4-port multiplexing in two symbols. The reversed order of candidate 1 and the default order for OCC are applied in interlaced manner. The power imbalance issue is significantly mitigated for the reason that the 4 superimposed codes {+1, +1, +1, +1}, {+1, -1, +1, -1}, {+1, +1, -1, -1} and {+1, -1, -1, +1} on the DMRS REs appear altogether in each DMRS symbol. Without placing OCC with reversed order, which is shown in Fig. 25, the superimposed codes {+1, +1, +1, +1} and {+1, -1, +1, -1} appear only at 1st symbol, and at the 2nd symbol only {+1, +1, -1, -1} and {+1, -1, -1, +1} exist.
Fig. 29 is to apply the reversed order of candidate 2. The candidate 2 can also allow the 4 superimposed codes to appear altogether in each DMRS symbol.
The selection of using candidate 1 and candidate 2 may rely on other cases. Let’s check the two-port multiplexing using TD-OCC in two symbols. Fig. 30 shows the OCC arrangement of using port 1000 and 1004 by draft 38.211. Note that the OCC on port 1000 and 1004 is equal to that on p’= 0 and p’= 2, respectively.
Fig. 31 shows the OCC arrangement of using p’= 0 and p’= 3 when the reversed order of candidate 1 is applied. The advantage of using candidate 1 is, it still retains the frequency domain structure of comb-2 with 2cs, even though both the TD-OCC and the reversed ordering are applied. As such, it gives the UE more flexibility on determining the channel estimation algorithms, such as IFFT based, or dispreading oriented. 

When candidate 2 is applied as shown in Fig. 32, the frequency domain structure of comb-2 with 2cs is destroyed. So the candidate 1 is better if taking the UE implementation into account.
Observation 7: Some of the 4 superimposed codes {+1, +1, +1, +1}, {+1, -1, +1, -1}, {+1, +1, -1, -1} and {+1, -1, -1, +1} may induce zero power on the DMRS REs. If the superimposed codes of inducing zero power appear at a DMRS symbol, and the codes without inducing zero power instead appear at another DMRS symbol, the power imbalance between symbols may happen

Observation 8: If the 4 superimposed codes can appear altogether at each DMRS symbol more uniformly, the power imbalance between symbols can be reduced

Observation 9: In LTE, even though the reversed order of OCC is applied, the 4 superimposed codes still can’t appear altogether in each DMRS symbol. This is why the power imbalance concern is raised in Rel-13 FD-MIMO

Observation 10: Applying OCC with the reversed order can more effectively mitigate power imbalance in NR, as compared to that in LTE. The reason is, the superimposed codes {+1, +1, +1, +1}, {+1, -1, +1, -1}, {+1, +1, -1, -1} and {+1, -1, -1, +1} on the DMRS REs appear altogether in each DMRS symbols
Observation 11: For two-port TD-OCC case, when the reversed ordering is applied, the reversed order of candidate 1 by the equation wf(1-k’)*wt(1-l’) can still retain the frequency domain structure of comb-2 with 2cs. As such, it gives the UE more flexibility on determining the channel estimation algorithms, such as using IFFT based, or dispreading oriented

Proposal 4: The reversed ordering on OCC can be considered in NR

Proposal 5: The reversed ordering by using the equation wf(1-k’)*wt(1-l’) can be considered
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Fig. 25: OCC for 4-port multiplexing according to current
draft 38.211 (as also shown in TABLE 3)
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Fig. 26: The orthogonal cover code arrangement in LTE. The reversed order of TD-OCC is applied in terms of PRB index and DMRS location in a RB
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TABLE 3: The current orthogonal cover code arrangement in NR draft 38.211
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Fig. 27: The orthogonal cover code for 4 ports in LTE. Even though the reversed order is applied, the potential power
        imbalance issue is still there and it is agreed in Rel-13 by eNB implementation for resolving the issue 
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TABLE 4: OCC for FD-TD-OCC
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TABLE 5: default order i= k’+ 2*l’
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TABLE 6: reversed order candidate 1: i= (1-k’)+ 2*(1-l’)
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TABLE 7: reversed order candidate 2: i= k’ + 2*(1-l’)
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Fig. 28: Apply reversed order of candidate 1        Fig. 29: Apply reversed order of candidate 2
      for 4-port multiplexing                         for 4-port multiplexing
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  Fig. 30: TD-OCC on two ports in two symbols
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 Fig. 31, the reversed order candidate 1 is applied for       Fig. 32, the reversed order candidate 2 is applied for
       2-port multiplexing in 2 symbols by TD-OCC             2-port multiplexing in 2 symbols by TD-OCC
4 What’s the proper DMRS pattern for broadcast/multicast PDSCH?

The debate between using DMRS type 1, or using type 2 for broadcast/multicast PDSCH is very tedious. The type 1 still uses [+1 -1] to construct the spreading sequence. It is exactly the same as that for type 2.

The most important DMRS design consideration for broadcast/multicast PDSCH, in our view, should be

· As TRS is unlikely to be supported in idle mode, can we design the DMRS which is self-contained for fine time and frequency tracking?
For the low coding rate and QPSK signal, it is not proper to conclude that the fine time and frequency tracking is not needed. From the specification point of view, we can consider that the DMRS be designed to facilitate fine time and frequency tracking for the UE. And it is up to UE to implement the algorithms with different level of complexity. 
We have mentioned previously in our TRS paper that, UE of performing Doppler spread estimation is not just for mobile environment. The residual frequency offset can also shift the Doppler spectrum. The PBCH DMRS can provide sufficiently wide tracking range at the cost of poor accuracy.

Without TRS in idle mode, the specification should allow the UE to perform Doppler spread estimation in a slot time. According to our study in TRS agenda item, for X=1 (burst length), N=4 (RS symbol in a slot) is strongly preferred.
Fig. 33 compares type 1 and type 2 performance under long delay spread channel. MCS=1 is simulated by considering 4 scheduled PRBs, and the bundling size= 2. It is not surprised that type 1 has better performance because of high RS density in frequency domain. But the gain is quite small.
Fig. 34 shows the performance comparison under high Doppler (1250Hz). There is no significant performance difference between type 1 and type 2 when fixing the time domain channel interpolation filter of supporting high Doppler. We also simulate type 1 performance by using DMRS for Doppler spread estimation and adjusting the time domain channel interpolation filter. The performance loss occurs only at very low SNR range (< -4dB).
If the significant performance gain of type 1 over type 2 can’t be identified, we suggest to consider the comb-1 type for single port (no cyclic shift). It is still a comb structure anyways. It is shown in Fig. 35 and 36. And in this way, it increases the number of REs for the UE to perform frequency offset estimation. The estimated frequency offset may not be in time to compensate before FFT, it can still compensate the accumulated common phase error after FFT through the phase de-rotation. 
Then we have,

Observation 12: For broadcast/multicast PDSCH simulation. Under long delay spread channel (DS=1000ns), the type 1 has slightly better performance than type 2 by using MCS=1. The gain of type 1 over type 2 is very small
Observation 13: For broadcast/multicast PDSCH simulation. When the UE uses DMRS for Doppler spread estimation and then adjusts the time domain channel interpolation filter, the performance loss occurs only at very low SNR range (< -4dB)

Proposal 6: Use 3 additional DMRS, which is totally 4 DMRS symbols, for broadcast/multicast channel
Proposal 7: Consider the 3 additional DMRS at symbol 5, 8 and 11 for broadcast/multicast channel

Proposal 8: If the significant performance gain of type 1 over type 2 can’t be identified, consider comb-1 type for single port (no cyclic shift). It increases the number of REs for the UE to perform frequency offset estimation
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Fig. 33: TDL_C 1000ns, Doppler 5Hz, MCS=1, SCS=15KHz    Fig. 34: TDL_E 30ns, Doppler 1250Hz, MCS=1, SCS=30KHz
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     Fig. 35: comb-1 single port DMRS                   Fig. 36: comb-1 single port DMRS
     for broadcast/multicast PDSCH. At [2 5 8 11]           for broadcast/multicast PDSCH. At [3 5 8 11]
5 Conclusion
Based on the above, we have

Observation 1: For comparing DMRS at symbol [2 7 11], [2 5 8 11] and [2 6 9 12] under Doppler=1250Hz and MCS19, DMRS at [2 7 11] performs best and DMRS at [2 6 9 12] is better than at [2 5 8 11]

Observation 2: When Doppler <= 1250Hz, the DMRS at [2 7 11] is better than at [2 5 8 11], even for MCS 23

Observation 3: For Doppler > 1250Hz, 3 additional DMRS is better, especially for 64QAM case

Observation 4: For the case of 12 DL symbols, the DMRS at [2 9] suffers serious performance degradation under Doppler=1250Hz. The DMRS at [2 7 9] and [2 6 9] can recover the performance loss and [2 6 9] is better than that by [2 7 9]

Observation 5: For the case of 12 DL symbols, the DMRS at [2 9] is better than at [2 7 9] and [2 6 9] under Doppler= 875Hz. The DMRS at [2 6 9] is also better than that by [2 7 9]

Observation 6: The ended DMRS symbol at symbol 11 is strongly preferred by considering the critical timing for MIMO processing and time domain channel interpolation. The symbol index starts from 0

Observation 7: Some of the 4 superimposed codes {+1, +1, +1, +1}, {+1, -1, +1, -1}, {+1, +1, -1, -1} and {+1, -1, -1, +1} may induce zero power on the DMRS REs. If the superimposed codes of inducing zero power appear at a DMRS symbol, and the codes without inducing zero power instead appear at another DMRS symbol, the power imbalance between symbols may happen

Observation 8: If the 4 superimposed codes can appear altogether at each DMRS symbol more uniformly, the power imbalance between symbols can be reduced

Observation 9: In LTE, even though the reversed order of OCC is applied, the 4 superimposed codes still can’t appear altogether in each DMRS symbol. This is why the power imbalance concern is raised in Rel-13 FD-MIMO

Observation 10: Applying OCC with the reversed order can more effectively mitigate power imbalance in NR, as compared to that in LTE. The reason is, the superimposed codes {+1, +1, +1, +1}, {+1, -1, +1, -1}, {+1, +1, -1, -1} and {+1, -1, -1, +1} on the DMRS REs appear altogether in each DMRS symbols
Observation 11: For two-port TD-OCC case, when the reversed ordering is applied, the reversed order of candidate 1 by the equation wf(1-k’)*wt(1-l’) can still retain the frequency domain structure of comb-2 with 2cs. As such, it gives the UE more flexibility on determining the channel estimation algorithms, such as using IFFT based, or dispreading oriented

Observation 12: For broadcast/multicast PDSCH simulation. Under long delay spread channel (DS=1000ns), the type 1 has slightly better performance than type 2 by using MCS=1. The gain of type 1 over type 2 is very small

Observation 13: For broadcast/multicast PDSCH simulation. When the UE uses DMRS for Doppler spread estimation and then adjusts the time domain channel interpolation filter, the performance loss occurs only at very low SNR range (< -4dB)

Proposal 1: Define 2 additional DMRS in NR. Consider the location at symbol 7 and 11 for the slot with 13 or 14 DL symbols

Proposal 2: The 3 additional DMRS is needed for particular scenario (Doppler > 1250Hz). Consider the location at symbol 5, 8 and 11 for the slot with 13 or 14 DL symbols

Proposal 3: The 2 additional DMRS is needed for particular scenario (Doppler >= 1250Hz) for the slot with 12 DL symbols. Consider the location at symbol 6 and 9

Proposal 4: The reversed order on OCC can be considered in NR

Proposal 5: The time-frequency reversed order by using the equation wf(1-k’)*wt(1-l’) can be considered

Proposal 6: For broadcast/multicast PDSCH. Use 3 additional DMRS, which is totally 4 DMRS symbols

Proposal 7: For broadcast/multicast PDSCH. Consider the 3 additional DMRS at symbol 5, 8 and 11

Proposal 8: For broadcast/multicast PDSCH. If the significant performance gain of type 1 over type 2 can’t be identified, consider comb-1 type for single port (no cyclic shift). It increases the number of REs for the UE to perform frequency offset estimation
Proposal 9: For one additional two-symbol DMRS, it is located at symbol 10 and 11, or at symbol 8 and 9, or at symbol 7 and 8
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