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Introduction
During RAN4 #87bis continued discussions on BS demodulation requirement and simulations were discussed.  Some parameters were agreed for PRACH, PUCCH, and PUSCH but some aspects needed to be further analysed. In this contribution further discussion and proposals for how to handle specifics of TDD configuration, phase noise modelling, applicability rule, antenna configuration, and channel model are presented.
[bookmark: _Ref178064866]Discussion
TDD Configuration
For TDD configuration, we need consider multiple aspects. In the first aspects, it is better to use the same TDD configuration for RF test and demodulation test if possible. If different TDD configuration are used for RF performance requirements and demodulation requirements, the product need to develop multiple TDD configurations just for test. It is quite costly. Secondly, we need consider the operators real deployment.
TDD configuration for FR1
In RF session, the main discussion for TDD UL/DL configuration of FR1 focus on how to ensure proper operation of an MSR base station specifically in FR1. For MSR test, due to the cross-RAT interference problem, it is better to aligned two RATs’ TDD configuration. Even for demodulation, we don’t need to test different RAT in the same time. To reduce the test implementation efforts, it is better to keep BS performance TDD configuration aligned with RF TDD configuration. 
According to 36.141, in E-UTRA Test Models, the TDD configuration in Table 1 is used. It is corresponding to LTE Uplink-downlink 3. 
[bookmark: _Ref517443214]Table 1:Configurations of TDD eNB test models
	Downlink-to-Uplink
Switch-point periodicity
	Number of UL/DL sub-frames per radio frame (10 ms)
	DwPTS

	GP

	UpPTS


	
	DL
	UL
	
	
	

	10ms
	6
	3
	

	

	




According to 36.141 for performance requirements, configuration 1 is used for TDD configuration. Other radio standards such as NB-IoT may need to also be considered when proposing TDD configuration for multi-standard radio (MSR) BS conformance testing. TS37.141, section 4.9.2, specifies that for BC3 CS3 BS testing (where BC3 is TDD band category with MSR while CS3 is configuration with LTE and UTRA), E-UTRA carriers shall be configured according to E-TM1_BC3CS3 where UL/DL configuration 1 and special subframe configuration 7 is set to be used.
In summary. the current E-UTRA use configuration 1 and configure 3. 
However, based on current input from operators for NR, DDDSU is the most popular ones. It is quite aligned with TDD configuration 2. In Figure 1~Figure 3, assume 15kHz is configured for NR, the relationship between NR and different LTE TDD configuration. For LTE TDD configuration 3, NR and LTE are perfectly aligned. For LTE TDD configuration 1 and 2, using only cell-specific signaling (TDD-UL-DL-ConfigCommon) a radio frame offset between NR and LTE occurs, then LTE and NR can be aligned. Which configuration is used for RF, it is still under discussion. Their decision can be taken as our reference for demodulation. 
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[bookmark: _Ref521672820]Figure 1: NR alignment with LTE TDD configuration 3
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Figure 2: NR alignment with LTE TDD configuration 1
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[bookmark: _Ref521672823]Figure 3: NR alignment with LTE TDD configuration 2
TDD configuration for FR2
For FR1, it is much more important to consider legacy LTE test. For FR2, since we have not too much legacy constraints, thus we can put more weights on operator’s real deployment. In RAN4#AH1807 meeting, For TDD UL-DL configuration, we have the following options:
· 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}
For option 1, it is mainly based on Japan operator’s request. For option 2 and option 3, it is based on US operators input. For Option 4, one source said it comes from Korea TDD pattern. But based on the latest information from Korea decision, the pattern shall be DDDSU. Thus, we can remove option 4 for the time being. For option 2 and option 3, the only difference is the special subframe configuration. But for uplink performance, the special subframe may be not used. Thus, for simplification, we can keep option 2. In summary, we can further discuss the following options for FR2 regarding TDD UL-DL configuration:
· Option 1: {DDDSU}, S = {D10, G2, U2}
· Option 2: {DDSU}, S={D11, G3}
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In RAN4#AH1807 meeting, the group further discuss the phase noise modelling for FR2. There is no consensus on which phase noise modelling shall be used for FR2, since different companies may have different implementation and the phase noise may be different. As one potential WF, companies are encouraged to provide simulation results both with and without phase noise modelling. Companies can use the phase noise model in TR 38.803 as the baseline. If companies found their implementation has big variation from the baseline, they can also provide simulation results based on their justified model. If the results with phase noise modelling are quite aligned, then we can get convergence on the final requirements. Otherwise, the group need to take more time to discuss the phase noise modelling alignment issue. 
Applicability
In the last meeting, if BS supports multiple bandwidth, the applicability rule has some high-level agreements. One open issue is which declared SCS shall be used for the test. According to RF agreement in [4], the signal’s Channel Bandwidth and Subcarrier spacing used to build NR Test Configurations shall be selected according to Table 2 for FR1. For BS performance requirements, we may take RF decision as a reference. 
[bookmark: _Ref521587777]Table 2: Signal to be used to build NR TCs
	Operating Band characteristics
	<100 MHz
	≥ 100 MHz

	TC signal characteristics
	BWchannel
	5 MHz (Note 1)
	20 MHz (Note 1)

	
	Subcarrier spacing
	Smallest supported subcarrier spacing

	Note 1: If this channel bandwidth is not supported, the narrowest supported channel bandwidth shall be used.



For the applicable bandwidth, the group has some consensus. BS is only required to pass tests for one BW selected from BS declared BWs. If the selected BW for testing is not in the subset with defined performance requirements, this BW will be tested based on the requirements of the nearest lower BW (i.e. reference BW) in the subset. But how to select the bandwidth is still open. 
In order to reduce the test efforts, we can first consider SCS and BW combination with defined performance requirements, then further select these SCS and BW selection based on some down selection criteria. For example, assume the set  and  is the set including all the BS declared SCS and declared bandwidth, and  and  is the set including all the SCS and BW with defined performance requirements.  is the set including all BS declared SCS and BW combinations.  is the set including all SCS and BW combinations with defined performance requirements. 


The intersection of  and  is defined as:

Then, the basic procedure should be:
1) Select (SCS,BW) from  as . 
2) If  
a. Select [the smallest (or largest)] supported subcarrier spacing from  as the selected .
b. For the , select the [minimum (or maximum)] bandwidth from  as the selected .
3) else
a. Select [the smallest (or largest )] supported subcarrier spacing from 
b. Select [the minimum (or maximum)] bandwidth associated with  from 
c.  will be tested based on the requirements of the nearest lower BW to 
Assume performance requirements are defined only for the SCS and bandwidth combination listed in Table 3. As one example, If one BS support (15KHz,50MHz), (30KHz, 20MHz), (30KHz,40MHz) and (30KHz,90MHz). Since (15KHz,50MHz) and (30KHz,90MHz) don’t have corresponding requirements, (30KHz, 20MHz) and (30KHz,40MHz) have corresponding requirements. Thus, in step 1,  . In step 2.a, 30kHz is selected as . In step 2.b, 40MHz is selected as  if the maximum bandwidth associated with  is used. Thus, (30KHz,40Mhz) will be selected for the final test. 
[bookmark: _Ref521596962]Table 3: Agreed bandwidth combination and SCS
	SCS
	Bandwidth

	15kHz
	10MHz, 20MHz

	30KHz
	20MHz, 40MHz, 60MHz, 80MHz, 100MHz,

	60KHz (FR2)
	100MHz

	120KHz
	50MHz, 100MHz, 200MHz



As another example, if one BS support (15KHz,50MHz), (30KHz,50MHz) and (30KHz,90MHz). Since all the combinations have not such performance requirements, thus  according to step 1. Based on step 3.a, 15KHz shall be selected as  if the smallest SCS is used for the selection. For 15KHz, the supported bandwidth is 50MHz. since 50MHz don’t have performance requirements, thus, we select the closer one, i.e, 20MHz for the test. Thus, (15KHz,50MHz) shall be selected for the final test but only 20MHz bandwidth is used for PUSCH, PUCCH during the test. 
In order to guarantee all BS will have performance requirements, it is better to include 5 MHz for 15kHz and 30KHz and 50MHz for 60KHz (FR2). The proposed bandwidth combination and SCS is listed in Table 4. 
[bookmark: _Ref521666444]Table 4: proposed bandwidth combination and SCS
	SCS
	Bandwidth

	15kHz
	5MHz, 10MHz, 20MHz

	30KHz
	[5MHz], 20MHz, 40MHz, 60MHz, 80MHz, 100MHz,

	60KHz (FR2)
	50MHz, 100MHz

	120KHz
	50MHz, 100MHz, 200MHz



Antenna configuration
For antenna configuration, it is quite clear for FR2. For FR1, for conducted test, we have 2 RX, 4RX, 8 RX. But how to test for BS with >8 antenna connectors, it is still open. One way is to just select 8 antenna connectors from multiple connectors for performance requirements. Another way is to use OTA test for >8 antenna connectors. This has been discussed in eAAS. For NR, we can just follow the eAAS approach.  
Channel Model
Discussions are currently ongoing with NR UE demodulation regarding channel model used to evaluate performance.  Although discussions have stabilized for FR1, there has been little to no discussions around simplified channel model for FR2.  The simplification of TDL channel models for NR UE demodulation are agreed [2] for FR1:
Channel model simplifications
· Simplify the existing 38.901 TDL channel models by choosing strongest paths 
· Option 1: Choose strongest paths that contribute to [95%] of total power. 
· Examples of simplified profiles for Option1 provided in the next slides
· Option 2: Choose [7] strongest paths that contribute for NLOS PDPs 
· Apply normalization of the normalized DS after removing the weak paths (DS RMS = 1).
As new agreements in last meeting, from test equipment point of view, the PDP with less than or equal to 12 paths is acceptable.
· Use equidistant delay modelling grid for TDL channel models after DS scaling with grid step ΔT ≤ 1/BW. 
· BW = [200] MHz
· Paths that end up with the same delay will be combined into a single path by adding their respective powers
· Note: Initial simulations for July AH can be done based on non-simplified TDL models
As new agreements, the following parameters are agreed for UE side:
Table 5: Agreed parameters for UE demodulation (FR1)
	Parameters
	Values

	Speed
	Low speed: 
-	TDD 10Hz (3km/h)
-	[FDD 5Hz (3km/h)]
Medium speed: 100Hz (30km/h)
High Speed: 400Hz (120km/h)

	Power delay profile
	· TDL-A with Delay spread RMS=30ns
· TDL-B with Delay spread RMS=100ns
· TDL-C with Delay spread RMS=300ns

	FR1 MIMO correlation models
	· ULA Low
· ULA medium
· X-pol low, 
· X-pol Medium-A, 
· X-pol spatially high



For FR2, new agreements have been achieved:
· For FR2, the faded channel is coming from the single probe only.
· Channel model for FR2: down select the following options in this meeting:
· Option 1: TDL channel modelling based on TR 38.901 TDL models 
· Option 2: CDL channel modelling based on TR38.901 CDL models with model descriptions in TR 38.810.
For FR1, the parameters for the channel become clearer and it seems it is reasonable to reuse them for BS demodulation. For FR2, it is still not so clear and the impact on the BS performance is not so clear. More study is needed. 
Conclusion
In this paper, we share our view on the general aspects for BS demodulation.
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