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Introduction
In RAN4#110 it was agreed to define PMI requirements for the ‘typeII-Doppler-r18’ and ‘typeII-CJT-r18’ codebooks. In addition, it was agreed to define requirements for Rel-18 DMRS.

In the following, we will provide Nokia’s view on the remaining open issues as well as make observations and proposals where needed.

Discussion
Test set-up and simulation assumptions for TypeII Doppler
N4 and K configuration
In RAN4#110 the configuration of N4 and K were left for further discussion.
	Issue 2-1-2: N4 and K configuration
Way forward:
· Option 1: N4=4 and K=4
· Option 2: N4=1 and K=4
· Other options are not precluded.




Both options, namely Option 1 and Option 2 are reasonable as part of the test setups for Type-II Doppler CSI. With Option 2 having N4=1 and K=4 a test on the CSI prediction accuracy capabilities can be carried out without the effect introduced by the Time Domain/Doppler compression. With Option 1, it is possible to test both the prediction capabilities and the effect of the Time Domain/Doppler compression and observe the gains with respect to a random Type I PMI with N4=4 using a Zero-Order and Hold (ZoH) to reuse the single reference PMI. We see both Option 1 and Option 2 as feasible, however, to ensure covering the PMI CSI prediction and compression tests option 1 is in our view preferred.
N4=4 and K=4 (Option 1) and N4=1 and K=4 (option 2) are both feasible taking into account that tests are carried out with respect to a random Type I PMI.
N4=4 and K=4 (Option 1) will test both the prediction capabilities and the effect of the Time Domain/Doppler compression.
Define requirements for TypeII doppler using N4=4 and K=4 (Option 1) to cover both prediction as well as Time domain/Doppler compression.

X% of the maximum throughput in Test metric, MCS and Test metric values.
In RAN4#110 the selection of the X% of the test metric, were studied in a first analysis and left for further discussion.
	Issue 2-1-4: X% of the maximum throughput in Test metric
Way forward:
· Option 1: 60%
· Option 2: 90%
· Other options are not precluded.




In our opinion it is still difficult to provide a clear and firm decision on which “X% of the maximum throughput in Test metric” to use. For that reason, it requires further consideration and discussion in the coming RAN4 #110bis meeting as it is difficult to choose the most reasonable options based on heterogeneity of views presented by other companies in RAN4 # 110.
Based on the simulation results presented in the previous RAN4 #110 meeting it is at this time difficult to provide a final opinion on “X% of the maximum throughput in Test metric”. Further discussion will be needed when additional simulation results are made available.

Test setup for FR1 TDD case of TypeII-Doppler-r18 codebook
In RAN4#110 the test setup for FR1 TDD was left for further discussion.
	Issue 2-1-6: Test setup for FR1 TDD case of TypeII-Doppler-r18 codebook
Way forward:
· Option 1: For FR1 TDD, introduce PMI reporting requirements for TypeII-Doppler-r18 codebook based on below figure configuration
[image: ]
· Other options are not precluded.




Taking into account the characteristics of TDD UL/DL switching, the option 1 is reasonable at first glance. Nonetheless, it would be an open question for how long the CSI prediction is accurate enough for being applied in PDSCH during spread DL scheduling transmissions which alternates with the UL transmissions. In addition, as seen in the Figure 1 for option 1 the processing delay in the gNodeB side as well as the situation in which we may need to allocate further CSI-RS transmission, i.e., a new AP CSI-RS burst is triggered for the next CSI prediction might become an issue. This might spread the utilization of the predicted PMIs across multiple slots, therefore potentially degrading the performance due to large delays in the gNodeB side. Thus, it is required to determine if the option 1 provides enough performance gain to justify PMI requirements for TDD. In Figure 1 we have highlighted the issue.
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[bookmark: _Ref162985156]Figure 1. Scheduling in PDSCH with the predicted PMIs with DL/UL switching for TDD.

The inherent characteristics of TDD DL/UL switching might be an issue which affects the feasibility of Type II- Doppler Rel. 18 for TDD and the PMI requirement tests. Thus, it is required to determine if the proposed option 1 provides enough performance gain to justify PMI requirement for TDD.

Test setup for FR1 FDD case of TypeII-Doppler-r18 codebook
In RAN4#110 the test setup for FR1 FDD was left for further discussion (see [1]).
	Issue 2-1-8: Test setup for FR1 FDD case of TypeII-Doppler-r18 codebook
Way forward:
· Option 1:
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· Option 2:
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· Other options are not precluded.




Regarding the FR1 FDD case the most reasonable setup, if the gNodeB processing delay can be compensated and the PMI is adequately determined for given time slots, then the scheme to be used should be option 2. However, option 1 would be also reasonable and maybe easier to be reproduced in a PMI test as the output would not depend on specific implementation and setup of the test equipment.
Although, option 1 would probably lead to a poorer performance during PMI requirement tests due to the delay to apply the predicted PMI during PDSCH scheduling, we must take into account that tests are carried out with respect to random Type I PMI and the expected performance gain should be large enough to neglect the processing delay in the gNB of the two proposed options.
The delay compensation during tests can likely be neglected as the reference utilized is Type I random PMI.
Use option 1 as PMI requirements test setup for FR1 FDD case of TypeII-Doppler-r18 codebook.

Test setup and simulation assumptions for TypeII for CJT
N1, N2, O1, O2 and the number of CSI-RS ports
In RAN4#110 the codebook parameters N1, N2, O1, O2 and the number of CSI-RS ports where discussed (see 11
	Issue 2-2-2: N1, N2, O1, O2 and the number of CSI-RS ports
Way forward:
· Option 1: Set PCSI-RS=8 CSI-RS ports per TRP with (N1, N2) = (4, 1), (O1, O2) = (4, 1) for Rel-18 TypeII for CJT PMI test. 
· Other options are not precluded.




SD basis for Rel 18 Type II CJT is extended by allowing an independent basis for each TRP, each with 𝐿𝑛 beams. Legacy parameters for SD codebook definition, i.e., N1, N2, O1, and O2 for a given number of CSI-RS ports are reused as stated in 38.214 Table 5.2.2.2.1-2. The corresponding number of CSI-RS ports, PCSI-RS, is 2 × 𝑁1 × 𝑁2 for each of the NTRP CSI-RS resources.
Configuring PCSI-RS=8 CSI-RS ports per TRP with (N1, N2) = (4, 1), (O1, O2) = (4, 1) provides a balanced trade-off between signaling overhead and channel estimation accuracy, ensuring effective utilization of CSI-RS resources in multi-TRP environments.
Adopt the agreement to PCSI-RS=8 CSI-RS ports per TRP with (N1, N2) = (4, 1), (O1, O2) = (4, 1) for Rel-18 TypeII for CJT PMI test.

RI restriction (typeII-CJT-RI Restriction-r18)
In RAN4#110 the setting of RI restriction (typeII-CJT-RI Restriction-r18) was brought up 
	Issue 2-2-5: RI restriction (typeII-CJT-RI‑Restriction-r18)
Way forward:
· Option 1: Set RI restriction as 0001 for Rel-18 TypeII for CJT PMI test.
· Option 2: Set RI restriction as 0010 for Rel-18 TypeII for CJT PMI test.




Currently we do not see it possible to decide on the RI restriction of rank 1 or rank 2. The decision can be made once simulation alignment is done. Our initial view is that minimum requirements should be done using rank 1, however the use of 16Tx might show too good performance with Rank 1 which could mean Rank 2 should be considered for better testability.
The selection of RI restriction (typeII-CJT-RI Restriction-r18) can be further discussed when more simulation results are available.
After simulation alignment, consider the RI restriction matching the highest gamma value as starting point.

MCS
In RAN4#110 it was left open which MCS values to use for requirement definition (see [1]):
	Issue 2-2-6: MCS
Way forward:
Companies are encouraged to provide more simulations based on below options with transmission power per TRP is 3dB less than single TRP case.
· Option 1: MCS13 
· Option 2: MCS20



As with IR restriction also for MCS there is currently not enough simulation results to make a decision and further discussion is needed when more results are available.
The selection of MCS13 and/or MCS20 can be further discussed when more simulation results are available.
After simulation alignment, consider the MCS matching the highest gamma value as starting point.

TRS configuration in CJT
In RAN4#110 the TRS configuration was discussed (see [1]):
	Issue 2-2-10: TRS configuration in CJT
Way forward:
· Option 1: One TRS for both TRPs
· Option 2: separate TRS for each TRP




Using one TRS for both TRPs or separate TRS for each TRP depends on the synchronization between the two TRPs. In case of non-ideal synchronization between the TRPs, we see it best to have TRS for each TRP to secure the measurements individually. However as already agreed in previous meetings, requirements for TypeII-CJT-R18 PMI reporting will be done using assumption of co-located TRPs with no time/frequency offset, i.e., ideal synchronization. Based on the agreed assumptions we do not expect a difference in SNR levels comparing the two options in question.
RAN1 is currently working on how to improve synchronization between two TRPs in Rel-19, hence it is not fully known yet, if there will be a need to have sperate TRS for each TRP. 

With the current agreement of co-located TRPs and no time/frequency offset between the TRPs, we see one TRS for both TRPs (option 1) as well as separate TRS for each TRP (option 2) as possible configurations.
RAN1 is currently discussing how to improve synchronization between two TRPs in Rel-19, hence at this time it is not fully agreed in RAN1 if there will be a need for separate TRS for each TRP.
Use one TRS for both TRPs (Option 1) as baseline. Consider using separate TRS for each TRP (Option 2) if RAN1 conclude it will be needed.

Beam steering modelling for TypeII-CJT-r18 PMI reporting requirements
In RAN4#110 the beam steering modelling for TypeII-CJT-r18 PMI requirements were discussed (see [1]):
	Issue 2-2-11: Beam steering modelling for TypeII-CJT-r18 PMI reporting requirements
Way forward:
· Option 1: principle beam direction specified in Annex B.2.3.2.3
· Option 2: dual cluster beams defined in Annex B.2.3.2.3A




In existing requirements for multiple PMIs, the dual cluster beam model defined in Annex B.2.3.2.3A has been used, as it will provide two clusters from 1 TRxP enabling two PMIs to be reported by the UE. For CJT it is also required to report two PMIs, however since in the currently agreed setup there are two TRxPs, each TRxP only needs to have one cluster.
If option 2 is selected, each TRxP will provide 2 clusters resulting in 4 distinct clusters, however since only 2 PMIs are to be reported it can be expected that the 2 distinct clusters from each TRxP will be combined in the UE to one PMI.
If option 1 is selected, each TRxP will provide 1 distinct cluster which is enough to secure the two PMI reporting values.
This leads us to the following:
Only two distinct clusters are needed for the CJT test setup. One from each TRxP. The principal beam direction specified in Annex B.2.3.2.3 will secure one distinct cluster for each TRxP and is sufficient to define PMI tests for CJT.
For beam steering modelling for TypeII CJT PMI reporting requirements, use the principal beam direction specified in TS38.101-4 Annex B.2.3.2.3.

Test set-up and simulation assumptions for Rel-18 DMRS
In RAN4#110 it was agreed to define requirements for Rel-18 DMRS. In addition, it was also agreed for which configuration to use for requirement definition (see [1]):
	Issue 2-3-6: Minimum requirements for tests need to be defined for Rel-18 DMRS
Way forward:
· Option 1: reuse legacy value
· Option 2: new value according simulation results
· Other options are not precluded




One open issue is if requirements are to be defined by reusing legacy values or new values according to provided simulation results.
In our view, if enough simulation results are provided and a span of <2.5dB are seen using the normal procedure for outlier removal, requirements can be based on the newest simulations available. In case simulation alignment cannot be achieved, requirements can be defined by reusing legacy values.
We see it preferable to define Rel-18 DMRS requirements based on simulation results assuming simulation alignment is achieved.
Define requirements using new values according to simulation results (option 2)
[bookmark: _Toc116995848]Conclusion
[bookmark: _Toc116995849]We have presented Nokia's view on the open issues with relation to the general aspects for MIMO Evo Demodulation performance.

We have the following observations and proposals:

TypeII Doppler
N4 and K configuration
1. N4=4 and K=4 (Option 1) and N4=1 and K=4 (option 2) are both feasible taking into account that tests are carried out with respect to a random Type I PMI.
N4=4 and K=4 (Option 1) will test both the prediction capabilities and the effect of the Time Domain/Doppler compression.
1. Define requirements for TypeII doppler using N4=4 and K=4 (Option 1) to cover both prediction as well as Time domain/Doppler compression.

X% of the maximum throughput in Test metric, MCS and Test metric values.
Based on the simulation results presented in the previous RAN4 #110 meeting it is at this time difficult to provide a final opinion on “X% of the maximum throughput in Test metric”. Further discussion will be needed when additional simulation results are made available.

Test setup for FR1 TDD case of TypeII-Doppler-r18 codebook
The inherent characteristics of TDD DL/UL switching might be an issue which affects the feasibility of Type II- Doppler Rel. 18 for TDD and the PMI requirement tests. Thus, it is required to determine if the proposed option 1 provides enough performance gain to justify PMI requirement for TDD.

Test setup for FR1 FDD case of TypeII-Doppler-r18 codebook
The delay compensation during tests can likely be neglected as the reference utilized is Type I random PMI.
Use option 1 as PMI requirements test setup for FR1 FDD case of TypeII-Doppler-r18 codebook.

Test setup and simulation assumptions for TypeII for CJT
N1, N2, O1, O2 and the number of CSI-RS ports
Configuring PCSI-RS=8 CSI-RS ports per TRP with (N1, N2) = (4, 1), (O1, O2) = (4, 1) provides a balanced trade-off between signaling overhead and channel estimation accuracy, ensuring effective utilization of CSI-RS resources in multi-TRP environments.
Adopt the agreement to PCSI-RS=8 CSI-RS ports per TRP with (N1, N2) = (4, 1), (O1, O2) = (4, 1) for Rel-18 TypeII for CJT PMI test.

RI restriction (typeII-CJT-RI Restriction-r18)
The selection of RI restriction (typeII-CJT-RI Restriction-r18) can be further discussed when more simulation results are available.
After simulation alignment, consider the RI restriction matching the highest gamma value as starting point.

MCS
The selection of MCS13 and/or MCS20 can be further discussed when more simulation results are available.
After simulation alignment, consider the MCS matching the highest gamma value as starting point.

TRS configuration in CJT
With the current agreement of co-located TRPs and no time/frequency offset between the TRPs, we see one TRS for both TRPs (option 1) as well as separate TRS for each TRP (option 2) as possible configurations.
RAN1 is currently discussing how to improve synchronization between two TRPs in Rel-19, hence at this time it is not fully agreed in RAN1 if there will be a need for separate TRS for each TRP.
Use one TRS for both TRPs (Option 1) as baseline. Consider using separate TRS for each TRP (Option 2) if RAN1 conclude it will be needed.

Beam steering modelling for TypeII-CJT-r18 PMI reporting requirements
Only two distinct clusters are needed for the CJT test setup. One from each TRxP. The principal beam direction specified in Annex B.2.3.2.3 will secure one distinct cluster for each TRxP and is sufficient to define PMI tests for CJT.
For beam steering modelling for TypeII CJT PMI reporting requirements, use the principal beam direction specified in TS38.101-4 Annex B.2.3.2.3.

Test set-up and simulation assumptions for Rel-18 DMRS
We see it preferable to define Rel-18 DMRS requirements based on simulation results assuming simulation alignment is achieved.
Define requirements using new values according to simulation results (option 2)
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