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1	Introduction
AT RAN#89, the following was agreed in RP-202069 on providing evaluations for 5G-ACIA:
· Start an offline email-based activity to provide evaluation results for 5G-ACIA
· One company volunteers as moderator 
· Proposes a work plan to follow
· Ericsson is willing do this
· Discussions are on the RAN1_NR reflector 
· Email activity only during short periods (< week) distributed across the time allocated to the activity 
· No email activity in weeks before/during/after RAN1 meetings or RAN defined inactive periods
· All companies should strive to limit email activity as much as possible
· Outcome of the offline discussion will directly go to RAN without need for discussion in RAN1 nor need for LS from RAN1 to RAN
· Target completion by RAN#91
· At RAN#91, RAN will decide on a response LS to 5G-ACIA

The moderator made the following proposal on a timeline:
1. 12-16 October 2020
0. Discussion on which URLLC features to include in the evaluations and simulation assumptions
1. 14-18 December 2020
1. First round of simulation results
1. 22-26 February 2021
2. Second round of simulation results
1. 8-12 March 2021
3. Finalization of the report to RAN#91

During week 1, the simulation assumptions were agreed as captures in the document below:
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_90e/Inbox/Drafts/5G-ACIA  October/Agreements/Agreements week 1 5G-ACIA.docx
For week 2, companies provided the first round of simulation results. The summary is provided here:
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_91e/Inbox/Drafts/5G-ACIA%20December/Final Summary/5G-ACIA Week 2 - Final summary.docx

For the third week, companies provided the second round of simulation results: 
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_91e/Inbox/Drafts/5G-ACIA February/Company Inputs/ 
The input contributions are also listed in the reference section.
In this contribution, review comments from other companies are collected for each input document.
[bookmark: _Ref178064866]2	Company Inputs
2.1	Ericsson
Contribution link.
Other companies can provide questions and comments in the table below:
	Company
	Questions and comments

	ZTE
	1. Whether cell coordination is assumed in your evaluation?
[Ericsson] No

2. Regarding ‘ Since packet arrival is known by gNB, allocation in time and periodicity is optimized so that the alignment delay is minimized.’ in section 2.1, do you main the packet arrival is assumed in a predefined manner, e.g., data arrival is try to be aligned with the beginning of a transmission occasion? If so, it seems not aligned with your assumptions in appendix, where it is ‘DL traffic arrival with option-1’ (i.e., the packet arrival is assumed as uniformly random distributed in a transfer interval).
[Ericsson] As packet arrival is periodic, network knows this periodicity and predict the time of next arrival. This prediction is used by the scheduler to allocate resources.

3. For Figure 3, why the delay of DL and UL are the same considering the DL and UL scheduling may be different due to different channel conditions and transmitting power etc.
[Ericsson] The delay data for UL and DL has been plot on the same CDF.

4. Is a correct understanding that the target PER is assumed as 10^-3?
[Ericsson] This reported PER is an output from the simulations (i.e., actual error rate experienced). The target PER set in link adaptation was 1e-5 to be very conservative.

	Nokia, NSB
	For FR1, performance seems worse than e.g. ours and vivo’s. Any reasoning behind this performance difference? For example, could it be due to the assumed SPS/CG scheme (instead of the random PRB allocation assumed in our study)?
Besides, also for FR1, the PER statistics in Figure 4 doesn’t seem to match the CSA statistics in Figure 1. In the PER statistics, 99% of the UEs have a PER of 0%, but the CSA says that only 84.05% of the UEs reach the CSA target. Could this be clarified?
[Ericsson] PER statistics refer to the percentage of packets which were decoded incorrectly at the receiver. The packet errors are not the only source of reduction of CSA. Delayed (and thus, dropped) packets, e.g. due to congestion and packets lost consecutively add to the reduction of CSA even when they don’t increase the packet error rate.
For FR2, have you assumed some limitations related to the beamforming operation?
[Ericsson] As stated in the contribution, “One UE per mini-slot is scheduled both in UL and DL due to analog beamforming selected implementation.”

	vivo
	Q1: Do you use cell coordination transmission or not?
[Ericsson] No

Q2: For ‘One UE per mini-slot is scheduled both in UL and DL due to analog beamforming selected implementation’, do you mean only one UE can be scheduled for an analog beam? How many PRBs are allocated for the UE?
[Ericsson] Yes, all PRB are potentially used.
Q3: Why the delay distributions are same for DL and UL?
[Ericsson] The delay data for UL and DL has been plot on the same CDF.

	HW(HiSi
	Same question as ZTE, is PER = 10^-3 assumed? Could it be clarified how many samples have been generated per UE in the simulations? If PER = 10^-3 has been assumed is the reason for that that a CSA criteria of two consecutive errors it is assumed and that packet errors are uncorrelated?
[Ericsson] This reported PER is an output from the simulations (i.e., actual error rate experienced). The target PER set in link adaptation was 1e-5 to be very conservative.
A general comment that not only applies to this paper and which maybe is in line with Nokia also in pointing out above is that there are quite some differences in companies’ results. For the purpose of calibration across different companies’ simulations, we might need to define even more details as we already have done? For example the access mode (e.g. CG/SPS, dynamic), TTI length, overhead, scheduling, geometry? What is the view from other companies on that?
[Ericsson] We agree that companies simulation results do not converge at the moment. Many factors impact the performance results. One factor in E/// simulation is, we assumed UE antenna configuration of 1 Tx/2 Rx antenna ports, which are lower than those in 38.824. The reason was, we observed that most of UEs currently deployed have 1TX/2RX.

	QC
	How is it explained that CSA performance is better in UL than in DL?
How is radio link adaptation done? i.e. is there any MCS or PRB change for new packet transmission?
In UL is CG adapted, or is the MCS and PRB allocation constant throughout the simulation?
How is UL OL PC done?
Is the minimum packet delay of ~380 μsec in FR1 a DL or UL packet delay value? What is the UE and gNB processing delay?
Why PER performance is better in UL than in DL at 4GHz?
Why is it the opposite at 30 GHz (DL slightly better than UL)?
Is there the same comparison for 10-5 PER?
Is the minimum packet delay of ~270 μsec in FR2 a DL or UL packet delay value? What is the UE and gNB processing delay?

	Intel
	Up to Rank 2 scheduling in DL – do you apply MU-MIMO or SU-MIMO?
Which resource allocation type is used for DL and UL?
For showing PER, may be better to use log scale for X axis.

	ITRI
	Do you use any cell coordination or resource scheduling strategy to avoid interference in your evaluation?


2.2	Huawei/HiSilicon 
Contribution link.
Other companies can provide questions and comments in the table below:
	Company
	Questions and comments

	ZTE
	Why the CDF in Figure 4 is a step function? Take Figure 4(a) reliability of DL as an example, is it correct understanding that the PER of all packets of all UEs can only be one the following values: ~4*10E-6, ~4*10E-5, 2*10E-4 or 1*10E-1?
[HW/HiSi]: This understanding is partially correct, but not entirely correct. In the simulations, most UEs PER is 0. For those UEs that do not have reliability of 1, the simulation resulted into a set of PERs that were the same for multiple of the remaining UEs.

	Nokia, NSB
	In our view, scheme (1) with orthogonal frequency reuse actually falls better in the category of ‘with cell coordination’, since this assumes a static cell coordination. 

[HW/HiSi]: We do not think that this is or should be classified as cell cooperation. It can be predefined in the beginning how many UEs a gNB can admit and also which PRBs should be used. This is similar or even part of other cell configurations that also have to be done in the beginning. It does not require any interaction (=cooperation) between the cells during operation. 

For scheme (2), the extremely conservative allocation scheme seems to be generating large amount inter-cell interference and is not providing a clear picture of what can be achieved in a realistic uncoordinated scheme. It would be good to see the performance with more traditional link adaptation scheme.
[HW/HiSi]: We agree that some more simulations could be done and more scheduling strategies could be evaluated. What we think is important at the moment is that companies maybe could agree on one common scheduling approach that could be used for further calibration.

	vivo
	Q1: For SU transmission with cell coordination, have you tried to transmit data with more than 1 layer to increase the supported UE number?
[HW/HiSi]: No.
Q2: For ‘Extremely conservative resource allocation’, do you mean the whole bandwidth are occupied in each slot? The interference will be very large with this kind of resource allocation scheme and some UEs, especially the UEs with high SINR, do not need additional resources.
[HW/HiSi]: Yes, we wanted to increase the redundancy as much as possible and we evaluated the impact of the interference. This is the opposite to the first scheme we used, where we completely avoided interference. Please note that the redundancy is added in proportion to the initially allocated resources, e.g. the UEs that experience a worse channel get more extra resources assigned. 

	QC
	What is the reliability requirement in Table 4 (10-6)?
[HW/HiSi]: the reliability requirement is 1e-3
Is PDCCH modeled? If yes, how? i.e. how many symbols? E.g. how is 20% overhead due to DCI can be justified in a 6D2G6U slot format?
[HW/HiSi]: The PDCCH is not modeled, the DCI overhead is calculated. Originally, we assumed that a compact DCI of 40 bits (including CRC) and a packet size of 400 bits (48 bytes + 16 CRC) are used. Hence the DCI overhead is 10% for one transmission assuming the spectrum efficiency for DCI transmission and data transmission are the same. Then the total DCI overhead becomes 20% for both DL and UL DCI.
How is the difference in DL-UL performance in terms of PER and CSA in 4GHz explained (better UL, Table 5)?
[HW/HiSi]: Due to the UL power control, the UL capacity is increased. 
What is the number of UEs in the factory in Figure 5?
[HW/HiSi]: 100 UEs for the left figure (DL) and 125 for the right figure (UL) 
The only difference between (Tables 4 and 6)
· The orthogonal frequency allocation and
· SU transmission 
With coordination is the resource allocation scheme?
[HW/HiSi]: In both schemes the resources are allocated based on CSI. But in the former, PRBs are pre-allocated to the TRPs. In the latter, all PRBs would be available to all TRPs, but the TRPs are treated as one cell, so interference can be avoided during scheduling.
 What is the reliability requirement in Table 6 (10-6)?
[HW/HiSi]: 1e-6 (Percentage of UEs satisfying 1ms E2E latency and 99.9999% reliability/CSA requirement in the DL transmission).
With regards to Fig. 6, is there an equivalent number for PER 10-5?
[HW/HiSi]: Could you elaborate what you mean?
 What is the lowest SNR achieved by a UE? 1RB may not be sufficient for a UE to achieve 10^-6 error
[HW/HiSi]: The smallest PRB allocation per UE is 2 PRBs. In different cases the values of the lowest SNR are different and for the case of orthogonal frequency re-using and the case of SU with cell coordination, the lowest SNR is very large, always larger than 29 dB, i.e. the limit of the EVM. 
 Why is the loading among gNBs evenly distributed (FR 1)? In our simulations unbalanced loading among gNBs is observed.
[HW/HiSi]: The UE administration is controlled by the network. The gNB is preconfigure to admit a certain number of UEs, additional UEs would connect to another TRP.

	Ericsson
	For section “4.2.1 (1)	Orthogonal frequency reusing among TRPs” and “4.2.2	Simulation results for single-layer SU transmission with cell coordination”: 
0. What’s the difference between them? These two ways are very similar, and both use static orthogonal resource allocation between cells?
[HW/HiSi]: In orthogonal frequency re-use, a pre-defined number of PRBs is allocated to each gNB, different gNBs have different PRBs. In the SU MIMO will cell cooperation, the PRB allocation is dynamic and all TRP are treated as one cell.
0. Is the resource allocation strategy is the same for UL and DL? 
[HW/HiSi]: yes.
0. Although it is fine to include as a reference point, it is clear that these scheduling strategy are limited by the number of PRBs relative to the resources needed for one UE. For 4GHz, it maxed out at ~22 UE/SA (264 or 272 UEs total). It can’t handle up to 50 UE/SA, for example.

	Intel
	Is it correct understanding, that at any time the interference from another BS is wideband since you add redundant PRBs to every UE?
[HW/HiSi]: This depends on the cases we are studying. For orthogonal frequency re-use and SU MIMO, there is no interference. Only for the extremely conservative RA, there is wideband interference. For MU MIMO, there is inter-layer interference. 
If yes, does it mean you model a full-buffer system in terms of interference?
[HW/HiSi]: For the extremely conservative RA, it is similar to full buffer interference. 
Do you model fast-fading for interference links?
[HW/HiSi]: Yes, but only for the interfering gNBs that are close to the victim UE, gNBs further away are not modeled with fast-fading.

	ITRI
	For SU transmission with cell coordination, it is most serve up to 272 UEs. Have you considered other methods, other than MU-MIMO, to achieve more UEs, such as 40, 50 UEs per service area while the performance is still maintained?
[HW/HiSi]: We are planning to do more simulations, with different schemes in case of both non-cell cooperation and cell cooperation. For example, in case of cell-cooperation we want to split the 12 cells into 2 clusters to improve to spectrum re-use and in each cluster 6 TRPs will operate in D-MIMO mode
Based on the information in Table 3, 4, and 5, the avoidance of inter-cell interference is necessary to meet the needs of CSA. Is it correct? Furthermore, which messages is used or required for the cell coordination among TRPs?
[HW/HiSi]: The avoidance of inter-cell interference may not be necessary, but it is important to achieve a high spectrum efficiency.  In case of cell-cooperation, the TRPs are operated as one large cell, so there is no specific message needed, all TRP are served by the same scheduler that has full control. 
One question for cell coordination, is it semi-persistent configured or dynamic configured with frequent message exchange in your assumption?
[bookmark: _GoBack][HW/HiSi]: For the cell-coordination will cell-cooperation (SU-MIMO, MU-MIMO simulations), it is dynamic and under control of the same scheduler.


2.3 	Intel 
Contribution link.
Updated contribution link (add 20 UE/area for UL).
Other companies can provide questions and comments in the table below:
	Company
	Questions and comments

	ZTE
	Whether cell coordination is assumed in your evaluation?
[Intel] no coordination

	Nokia, NSB
	We observe that the performance is generally poorer than other companies’ results. We wonder if the reason is the relatively high 1E-3 BLER target which may not be sufficient to achieve CSA of 6-nines? The low PRB utilization (<30%) suggests that it is possible to operate at lower BLER target.
[Intel] That was an unfortunate discovery after very long simulations. We suppose the change in link adaptation target contributed the most, as you highlight. Currently in process of obtaining other results.

	vivo
	Q1: What’s the user plane latency assumption?
[Intel] The latency components are accounted.

	HW/HiSi
	Is cell coordination used in the evaluation or do you have otherwise assume a certain scheduling strategy, e.g. to avoid interference?
[Intel] no coordination, but randomization of collisions from allocation to allocation.

	Ericsson
	For DL results in section 2.1 Fig 2, the packet error rate CDF shows that about 45% and 20% UEs have packet error rate higher than 1e-3 for 20 UE/SA and 30 UE/SA, respectively. Does this mean: about 45% and 20% UEs do not satisfy CSA requirement of (1-1e-6) for 20 UE/SA and 30 UE/SA, respectively? It’s hard to tell from the CSA CDF plot.
[Intel] As we commented to Nokia, the results do not seem to be optimized in terms of link adaptation assumption which we changed from the first phase. We also think PER better not to be used to re-calculate CSA due to potential consecutive error probabilities.

	ITRI
	Is any scheduling strategy used to avoid interference in your evaluation? Do you compare the performance difference whether or not any interference avoidance strategy is applied?


2.4 	Nokia 
Contribution link.
Other companies can provide questions and comments in the table below:
	Company
	Questions and comments

	ZTE
	1. Whether cell coordination is assumed in your evaluation?
Nokia: No. A fully uncoordinated-scheme is considered where each BS independently allocates the RBs to its UEs.
2. Whether MU-MIMO is enabled in your evaluation?
Nokia: No. Each BS schedules at most 1 UE per RB. So only ‘inter-cell’ interference is experienced in the case the same RBs are scheduled for transmission/reception at neighboring BSs.

	Vivo
	Q1: For the CDF of per-packet latency, why some UE’s per-packet latency can be larger than 1ms? In our point of view, packets with E2E latency larger than 1ms should be discarded.
Nokia: In our simulations, we do not discard packets that pass through PDCP layer. Note that it’s only very little fraction of packets (<0.01%) that arrive after 1 ms, so we don’t expect the performance to be much different if we had assumed the discarding at lower layers also. Note that latency > 1 ms is counted as an error in both CSA and PER statistics. 
Q2: For FR2, how does gNB transmit/receive on 2 beams simultaneously per interval/mini-slot with one panel based on the simulation assumption?
Nokia: We have set of static analog beams, from which 1 or 2 may be used simultaneously. In order to avoid inter-beam interference only one beam per RB is utilized.
Q3: For the Figure 8, does it mean that the CSA performance for 50 with 2 beams are better than 40 with 2 beams?
Nokia: For UL, yes. For DL, when Tx power was put only to a single beam, we did not have survival time violations with 50 UEs during simulated steps. Note that for FR2 we only simulate 100.000 samples per UE which could impact the accuracy of the obtained results.

	QC
	It seems that minimum packet delay for both DL and UL is 0.5 ms. What are the assumptions for gNB and UE decoding delays?
Nokia: Thanks for pointing this out. There are two things that are not correctly shown in our contribution. First, the processing time for FR1 is not 5 symbols in total (as shown in Table 4) but 6 symbols, where the extra symbol is due to the assumption of front-loaded DMRS. Second, for the plotting of the latency CCDF, by mistake the minimum latency was rounded to 0.5 ms, but it should have been 0.428571 ms (corresponding to 6 symbols TTI + 6 symbols processing).
Are there simulation results with lower UE numbers & higher reliability (close to 100%)?
Nokia: For FR1 and for cases with 40 UEs (or less), we observed that 100% of the UEs fulfilled the CSA requirement; therefore, we didn’t put explicitly such results in the contribution.

	Ericsson
	3. The overhead of dynamic scheduling of both DL and UL is quite high. It would be useful to consider DL SPS and UL CG to reduce overhead and eliminate PDCCH error issue.
Nokia: We see that our approach is still quite close to frequency hopping SPS/CG with occasional allocation reconfiguration. In DL, this can be achieved by using multiple SPS configurations. 
In general, there is a tradeoff between scheduling flexibility and control overhead (SPS may allow to reduce PDCCH overhead, but PRB allocation is semi-statically the same which may not be good for avoiding consecutive errors). Note that we have not considered PDCCH errors in our simulations. 
3. For FR2 UE with 2 panel: what’s the panel selection method?
Nokia: UE uses the panel that provides the best RSRP towards connected gNB.
3. 

	Intel
	Does CSA account for packets with latency > 1ms?
Nokia: Yes, latency > 1 ms is counted as an error in both CSA and PER statistics.


	ITRI
	Is any scheduling strategy used to avoid interference in your evaluation? Do you compare the performance difference whether or not any interference avoidance strategy is applied?
Nokia: A fully uncoordinated-scheme is considered where each BS independently allocates the RBs to its UEs. Some level of interference avoidance is achieved by randomising the allocated RBs.
For the packet latency, why is some UE’s per-packet latency larger than 1ms? In our understanding, packet transmission cannot be performed after the latency deadline. Please clarify.
Nokia: Latency > 1 ms is counted as an error in both CSA and PER statistics, even if the packet is eventually transmitted.


2.5 	Qualcomm
Contribution links for FR1 and FR2.
Other companies can provide questions and comments in the table below:
	Company
	Questions and comments

	ZTE
	For FR1 with HARQ re-transmission, it seems you assumed cell coordination among BSs, right? If so, gNB can coordinate each other to avoid any interference if the number of UEs per cell is not too much, e.g., up to 20 UEs in your evaluation. Thus, no matter the BLER is set to 10-2 or 10-4 or 10-6, the packet could be highly likely to be successfully transmitted even with the highest MCS index (no re-transmission is needed) for FR1. Thus, setting the initial or retransmission BLER lower than the 10-6 seems not able to save resources in most cases. Instead, it seems the reserved half of resources always for re-transmission would be wasted. 

	Nokia, NSB
	For FR1, it seems that no UE/gNB processing times are assumed since the minimum latency is the same as the mini-slot duration.

	vivo
	Q1: For ‘Half of the available frequency band is dedicated to retransmissions during the PDSCH and PUSCH symbols’, do you mean half of the resource can only be used to retransmissions? 

	HW/HiSi
	Agree with the comment from ZTE (gNB can coordinate each other to avoid any interference if the number of UEs per cell is not too much, e.g., up to 20 UEs in your evaluation). 
We are also wondering as ZTE and vivo above, if 50% of the available resources are precluded for initial transmission?

	Ericsson
	3. For FR1, it seems that ‘capacity’ is defined as 100% of the UEs satisfy the requirements? It’s better to clarify such definition. For example, other companies may assume a different ‘capacity’ criteria. In fact, QC study of FR2 assumes capacity to be at least 90% (i.e., not 100%) UE satisfy the requirements.
3. For FR2: what’s the UE antenna configuration?

	Intel
	For the case of non-zero survival time, how CSA is calculated – based on actual consecutive drops of packets or based on the formula assuming e.g. independent errors?


2.6 	vivo
Contribution link.
Other companies can provide questions and comments in the table below:
	Company
	Questions and comments

	ZTE
	For the results without cell coordination, it seems the performance is also very good even when the number of UEs are very large. In our understanding, the interference cannot be avoided without cell coordination, and the severe interference in factory scenario would be very likely to cause packet error. Conservative resource allocation may not be helpful since it could also increase the interference. Could you clarify a bit more on the scheduling or other aspects about the performance without cell coordination?

	Nokia, NSB
	For FR2, have you assumed some limitations related to the beamforming operation? Would it be possible to clarify the following sentence: For coordination transmission in FR2, since multi-beam  transmission is adopted in FR2, and all UEs are uniformly distributed within per service area without considering uniformly distributed in each beam, some UEs may not be fully FDMed within a beam with the increasing of UEs per service area.

	Hw/HiSi
	For your scheduling strategy, could you please explain if it is correctly understood that the given scheme is intended to improve the CSA (for survival time = 1ms), i.e. in case of a failure the next packets. The scheduling strategy is not aiming to improve the reliability (PER), right? 

Could you please also clarify how the resources for the original resource allocation and the MCS are selected?

	QC
	Supporting 30 UEs without cell coordination and with most of the UEs having BLER < 1e-5 does not seem to be in alignment with results from other companies, especially considering the delay budget in your tables. Could you please share the geometry curve or SINR curves for your setup? How is interference among the UEs mitigated?

	Ericsson
	Q1. The larger number of UEs supported does not seem possible. Consider coordinated transmission. The study seems to assume that one UE only need to occupy 1 PRB * 6 os (Section 3: max 546 UE for FR1, max 856 UE for FR2). But this is not possible as shown below.
TBS >= (48bytes + TB_CRC) = (384 bits + TB_CRC) = 400 bits
Highest MCS level in the low SE 64-QAM table is: {R = 772/1024, 64-QAM}
REs needed for transmission of one TB: ceil( 400/(772/1024 * 6) ) = 89 (RE) >  #RE in one PRB (=12*6 RE)
In addition, it’s necessary to take into account overhead such as DMRS.
Thus, even if SINR is very high, 2 PRBs are needed to transmit one TB assuming time domain duration is 6 os.

Q2. For FR2 results, is digital or analog beamforming used?

	Intel
	For the largest UE density, is still full FDM orthogonalization achieved? If not, how the scheduler chooses to overlap transmissions in different cells?

	ITRI
	For the case of cell coordination, have you tried to transmit data with more than 1 layer? If 1 layer is applied, one packet may not be completely transmitted in one PRB. Or, do you have another assumptions? Please clarify.


2.7 	ZTE
Contribution link.
Other companies can provide questions and comments in the table below:
	Company
	Questions and comments

	Nokia, NSB
	The case of ‘no coordination’ seems a bit misleading. Actually, this seems like a ‘static’ coordination scheme where orthogonal PRBs are statically assigned to each BS.

ZTE: In our understanding, such predefined resource split should be regarded as no coordination. Because the resource split is done for all cells at very beginning of deployment. 
Can you clarify the following in Observation 2: “If the number of UEs per service area is 40, the CSA is 100% for both DL and UL, while the percentage of UEs satisfying the requirements is 68.75% and 78.33% for DL and UL respectively”? In our understanding the requirement is that each UE should have a CSA of 99.9999%, so it’s unclear which requirement is referred to when reporting the “Percentage of UEs satisfying requirements”.

ZTE: The requirements include latency requirement (i.e., 1ms) and packet reliability requirement (i.e., 1-PER). This is similar as what simulated in Rel-16 URLLC SI. As we mentioned in our paper, our scheduling strategy is to try to avoid consecutive packet errors. For instance, if the first packet fails the following-up packet would have higher priority by allocating sufficient resources to try to guarantee its successful transmission. Thus, it could be possible that the CSA is 100% while there are many non-consecutive packet errors which makes the percentage of UEs satisfying the requirements is lower than 100%. 

	vivo
	Q1: For the figures of per-packet latency, why some UE’s per-packet latency can be larger than 1ms? In our point of view, packets with E2E latency larger than 1ms should be discarded.
ZTE: For CDF of latency in our evaluation, we take all generated packets into account including the one doesn’t satisfying the PER requirement or the one doesn’t have a chance to be transmitted. For these packets, the latency is regarded as 1.1ms deliberately, as the following note in our paper.
Note that, if the user plan latency exceeds 1ms, it would be labeled by 1.1 ms. 
Q2: For Table 4, why DL RU is bigger than UL RU with same UE number? Since there is no inter-cell interference when UEs are fully FDMed, and the assumptions of overhead are same for DL and UL in the simulation assumption, the required resource are same for DL and UL.
ZTE: First of all, when the number of UEs are large, different UEs cannot be fully FDMed even coordination is enabled. For FR1, there are two transmission occasions within 1ms. For each transmission occasion, it can support up to 273 UEs if one UE only uses one PRB. That is, a maximum of 273*2 UEs can be fully FDMed. Regarding the RU, the channel condition and transmission power are different between DL and UL. It may cause different allocated number of RBs.  
Q3: What does the mean of target BLER 1E-6, does it mean more conservative MCS selection, why the performance of target BLER 1E-6 is worse than target BLER 1E-3 with the same RU?
ZTE: The target BLER of a TB is the target packet error rate (PER) since no packet segmentation. It seems straightforward that a higher requirement would cause worse performance. More specifically, for a higher requirement on PER, the SNR may not satisfy the stringent requirement even more conservative MCS selection may be used. In addition, it may require more number of RBs for each UE, which may cause inter-cell interference when the number of users are large. 
Q4: Why the performance of cell coordination of FR2 is worse than FR1, since there are more RBs in 1ms can be FDMed allocated in FR2?

ZTE: This may come from different channel/interference conditions between FR1 and FR2. 

	HW/HiSi
	For the case of SU with cell coordination (e.g. for BLER target = 10^-3), when there are 50 UEs in the cell, it can be seen that about 27% of UEs do not meet the requirements in DL. Is it correctly understood that the reason is due to inter-cell interference, since not all UEs can be scheduled on different PRBs?
ZTE: Yes, inter-cell interference is one main reason causing the unsatisfied requirements for many UEs. 

	QC
	What is the rationale behind 5 symbols PDSCH?
ZTE: There are 6 symbols in one slot for DL, and one symbol is regarded as PDCCH overhead. In addition, we find that the 1ms latency cannot be satisfied even using 2OS PDSCH if one retransmission is considered for FR1. Thus, a longer PDSCH duration could reduce the DMRS overhead to some extent.    
In the Table A-2 for simulation assumptions for 30 GHz, the carrier frequency is 4 GHz and the SCS is 30 kHZ. It seems that these are the parameters for FR1.
ZTE: For 30 GHz, the SCS should be 120kHz as agreed. It is a copy-paste typo, and will be corrected in the next version. 

	Ericsson
	Q1: For FR2 results, is digital or analog beamforming used?
ZTE: Analog beamforming is used. 
Q2: For FR2 BLER 1e-3 results, why UL percentage of 10/SA and 20/SA UEs satisfying CSA is worst for the coordinated case?
ZTE: Thanks for spotting this！We indeed made some mistakes when collecting such extensive results. For 10/SA case, we can clearly find that the PER is 0 and the latency is less than 1ms for all packets of all UEs based on the CDF for 10 users case in Figure 34 and 35. That is, the percentage of UEs satisfying the requirements for 10 uses case for UL with cell coordination should be 100%. For 20/SA case, it can also find that the PER for coordination case (Figure 34) is smaller than the case without coordination (Figure 28). The percentage of UEs satisfying the requirements for 20 uses case for UL with cell coordination should be 98.3%. 
Q3: Is it possible to increase resource utilization (RU) to improve the percentage of UEs satisfying the requirement?
ZTE: Increasing the RU may not help since it would also increase the inter-cell interference, which is quite severe in factory scenario.
Q4. For cell coordination, this is very difficult to achieve dynamically: “When the number of UEs is more than the number of RBs, two users can be transmitted in a same RB. In order to reduce the interference, the servicing BSs for these two users should be as far away as possible.”
ZTE: This is an implementation issue for scheduling. Our strategy is to try to reduce the inter-cell interference as much as possible. Note that, there is one PDCCH symbol reserved per slot in our evaluation. It can be used for re-allocating the resources by re-activation DCI if needed. 

	ITRI
	For the result of no cell coordination transmission, the performance for 40 UE dropped to 68.75% and 78.33%. In our view, the maximum number of supported resources are 273 PRBs for 100 MHz bandwidth, and there are total 2 slots within 1ms, the maximum number of UEs can be up to 546 if each packet accommodated within 1 PRB. In other words, the performance could be still maintained when a designed resource scheduling is applied. Do you observe any factors, other than interference, to degrade the performance?
ZTE: For the case without cell coordination, the resource allocation is fully independent. This would cause resource allocation collision among different cells. Thus, more number of RBs may be used for more conservative MCS for accommodate the interference. In other words, the number of UEs satisfying the requirements would be reduced due to limited resources if some of UEs use more than one RBs. 



2.8 	ITRI
Contribution link.
Other companies can provide questions and comments in the table below:
	Company
	Questions and comments

	Nokia, NSB
	The performance seems slightly lower than what is reported by other companies. One reason seems to be the fact that the resource allocation size (i.e. number of PRBs per TB) is exactly the same for all UEs (16, 8 or 4 PRBs) which is probably suboptimal since the MCS is not adjusted as per each UE’s specific SINR conditions.

Also, it is unclear what are exactly the main differences between the first and second round of simulation results. Could this part be clarified? However packet arrival is available to gNB in connection setup phase. The configuration of DL SPS and UL CG could be adjusted appropriately for the packet arrival pattern. For example, the resource allocation in time domain and the resource periodicity may be configured to minimize the gap of the DL/UL frame alignment delay.

	HW/HiSi
	Regarding this sentence in section 3.1:” However packet arrival is available to gNB in connection setup phase. The configuration of DL SPS and UL CG could be adjusted appropriately for the packet arrival pattern” - Is it correctly understood that the performance difference between table 1 and table 2 comes from the alignment delay? In table two, it is utilized that the traffic arrival is known at the gNB and the SPS/CG resources are configured accordingly? 

If the above is the case, then I have another question in Section 3.2, in that section it is written that “The alignment delay depends on the packet arrival in our simulation, which is less than 14 symbol time”. Is this sentence only applicable to the first round simulations in table 1, or also for table 2?


	QC
	How is it explained that DL is better than UL (contrary to HW, Ericsson)?

	Ericsson
	Given that the message size is 48 bytes, even 4 PRBs occupation granularity is still pretty coarse. Will the performance improve if finer resource granularity is applied?

	Intel
	We also wonder if any insights could be given why CSA is not met for many UEs in DL and UL? Is it because of persistent collisions?

	ZTE
	1. Even if DL SPS or UL CG is assumed, the resource allocation/MCS could be adjusted by re-activation DCI. Thus it seems always assuming a fixed number of RBs is not optimal.
2. If the resource allocation is assumed as fixed in your evaluation, could you clarify what’s your assumption on the number of ranks?



2.9 	CATT
Contribution link.
Other companies can provide questions and comments in the table below:
	Company
	Questions and comments

	Nokia, NSB
	For BLER target 1E-3, it would be good to include results with larger number of UEs (e.g. 30, 40, 50) to see at which load point the CSA gets below 100%.
For BLER target 1E-5, it’s unclear why the achieved CSA is lower than the one achieved with 1E-3.

	vivo
	Q1: It seems the RU performance for different BLER targets were not provided. Why the performance of target BLER 1E-5 is worse than target BLER 1E-3?

	HW/HiSi
	Same question as Nokia “For BLER target 1E-5, it’s unclear why the achieved CSA is lower than the one achieved with 1E-3”. Is this because a more conservative MCS is selected for the former?

	QC
	What is the minimum DL packet delay value?
What is the UE processing time?
The DL slot duration?
How is radio link adaptation done? i.e. if there is one erroneous packet does something change when a new packet is transmitted?

	Ericsson
	Both PER and BLER are used in the discussion. Since only one-shot transmission is applied, PER = BLER?

	ZTE
	In simulation assumption part, it is assumed as ‘DUDUD’. But, it seems you used a 2-OS duration for scheduling. It seems there are discrepancies. Could you clarify this?



3	Conclusions
[bookmark: _In-sequence_SDU_delivery]
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