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Introduction
During RAN4 #88, BS demodulation requirement and simulations assumptions were further discussed, and a few way forwards were agreed. Some parameters for PRACH, PUCCH, and PUSCH were concluded but some general aspects need to be further analysed and agreed upon. In this contribution, we further discuss and analyse some aspects such as TDD configuration and presence of phase noise for FR2. Given the time constrains finalizing the performance related work, we propose some way forwards in relation to above aspects to progress the work. 
It is worth mentioning that the simulation assumptions for BS demodulation need to be settled in this meeting to have a reasonable chance to finalize the work in a timely manner and thus the need to adopt some level of pragmatism and number of permutations.
[bookmark: _Ref178064866]Discussion
TDD Configuration
Several aspects in relation to TDD UL/DL configurations such as possibility to synchronize to E-UTRA etc were discussed in [1] and based on the WF [2], we have conducted a link simulation study to investigate the absolute and normalized performance for a few TDD UL/DL configurations which is presented in Figure 1.

[image: cid:image002.png@01D44B3D.C2A07190][image: cid:image003.png@01D44B3D.C2A07190]
Figure 1	Link performance for various TDD UL/DL configurations
The results indicate that the normalized performance is quite similar regardless of chosen UL/DL configuration which open up for selection of a single UL/DL configuration and have confidence that all other configurations would perform similarly and thus no need to specify nor test additional combinations as described in [2] were an extract is given below:
· Companies are encouraged to analyze the PUSCH performance requirements for different TDD UL/DL configurations
· Compare the simulation results for the following TDD UL/DL configurations for one PUSCH case with 30kHz SCS for investigation:
· 7D1S2U, S = 6D:4G:4U 
· DDDSUDDSUU, S=10D:2G:2U
· DDDSU, S=10D:2G:2U 
Note: No PUSCH transmission on special slot in the simulations.
· If the results are similar for those three UL DL configurations, one UL/DL configuration will be used for each SCS, and the UL/DL configurations used in BS RF will be considered as baseline.
As demonstrated by simulation results above, it is sufficient to use a single UL/DL configuration and thus we thus would propose to use TDD UL/DL {7D1S2U, S = 6D:4G:4U} for NR FR1 BS demodulation and 30 kHz SCS requirements as it is synchronized to UL/DL configuration in many existing E-UTRA TDD networks 
Proposal 1:
· For FR1 and 30 kHz SCS, TDD UL/DL configuration of {7D1S2U, S = 6D:4G:4U} should be used for BS demodulation requirements.
 TDD configuration for FR2
For FR1, it is quite important to consider legacy E-UTRA TDD but for FR2, as three are no legacy constrains, operator’s deployment preference should be given the highest weight selecting the UL/DL configurations. The following options for TDD UL/DL configurations were outlined during previous meetings:
· FR2:
· Option 1: {DDDSU}, S = {D10, G2, U2}
· Option 2: {DDSU}, S= {D11, G3}
· Option 3: {DDSU}, S= {D8, G3, U3}
· Option 4: {DDDSDDDSUU}, S= {D10, G2, U2}
As the analysis for FR1 above indicating that the normalized performance is similar regardless of the chosen TDD UL/DL configurations is also applicable for FR2 BS, one can consider a narrow down to the following options as these are already agreed for UE where a single configuration should be used based on operator preference and agreements. 
· Option 1: {DDDSU}, S = {D10, G2, U2}
· Option 2: {DDSU}, S= {D11, G3}
Proposal 2:
It is proposed to use either of following options as FR2 UL/DL configurations for BS demodulation.
· Option 1: {DDDSU}, S = {D10, G2, U2}
· Option 2: {DDSU}, S= {D11, G3}
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The phase noise for FR2 has been extensively discussed during both NR SI and WI where regardless of the technology, phase noise for FR2 is significantly worse than for FR2 as described in TR 38.803 (see Figure 2). As phase noise increases by 6 dB every time when f0 doubles, FR2 would have significantly higher phase noise compared to FR1
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Figure 2		Phase noise performance for different technologies
FR2 phase noise is not only affecting the RF requirements but also BS demodulation requirements as the instruments generating the FRC:s would generate and add phase noise to the test signal and BS receiver will also induce additional phase noise affecting the performance as shown in example case in Figure 3.
       [image: all_mcs_tdla]
Figure 3	Impact of phase noise in TDL-A channel

To combat and mitigate the phase noise for FR2, PT-RS and CPE compensation was introduced which partly compensate the impact but if phased noise is not added to the BS demodulation, the results would be extremely idealized and optimistic and will not reflect the reality where both in live operation as well as demodulation testing phase noise would be present. The link simulation result without presence of phase noise would be similar to blue curve (no phase noise present) while when testing, the test results would be similar to green curve (phase noise added with PTRS-CPE compensation) where significant difference is visible. It should be noted that RAN4 has reached consensus on the need to include phase noise in relation to UE demodulation requirements for FR2.
As the phase noise will anyhow be present and highly affect the BS demodulation during performance testing, it is of great importance to include the phase noise for FR2 BS demodulation and RAN4 has already developed phase noise models in TR 38.803 which can be used. We thus propose the following:
Proposal 3:
Phase noise should be included for FR2 BS demodulation.
Conclusion
In this paper, some general aspects in relation to BS demodulation were analysed including UL/DL configuration and FR2 phase noise. Based on the analysis provided in this paper, we would propose the following:
Proposal 1:
· For FR1 and 30 kHz SCS, TDD UL/DL configuration of {7D1S2U, S = 6D:4G:4U} should be used for BS demodulation requirements.
Proposal 2:
It is proposed to use either of following options as FR2 UL/DL configurations for BS demodulation.
· Option 1: {DDDSU}, S = {D10, G2, U2}
· Option 2: {DDSU}, S= {D11, G3}
Proposal 3:
· Phase noise should be included for FR2 BS demodulation.
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