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1. Introduction
During RAN4 AH 1807, discussions regarding NR test model (TM) design continued.  Several open issues such as TDD configuration, power boosting, mixed numerology and physical layer parameterized designs were raised as a general aspect relating to the NR test models.  In this contribution multiple numerology aspects and the need for PBCH will be discussed further.

2. Discussion
The WF [1] on TM highlighted some further discussion on aspects such as power boosting, multiple numerology impacts, and captured physical channels for a parameterized design.  In this contribution the focus on multiple numerology and the additional PBCH channel will be emphasised.  Results on power boosting can be shown in [2].  For the physical channels, PDSCH and PDCCH parameters are outlined in a discussion paper [3,4].  The parameterized approach shows good amplitude statistics whilst keeping a simple design that can be applied to all SCS and CBW combinations supported now and possibility for future considerations without redesign. 
2.1 Multiple Numerology
One aspect discussed was the need to consider multiple numerology impacts for RF conformance requirements.  As there is no RF requirements inter-numerology, there is no need to include functionality in the test models to consider this additional complexity.  
However, a point of discussion the last meeting raised is how to handle the different guard bands on either side of the numerologies, as illustrated below between numerology X and numerology Y.  

One approach could easily be handled by considering the test model to be used which would have the highest guard definition.  For example, in the scenario above numerology X would be considered for the full BS channel bandwidth tested since it has the smallest guard defined.  This would mean that the TM needed would only be required for a single numerology.  Additionally, it has been agreed [5] in WF for test configurations to consider only one SCS at a time for testing.
2.2 Synchronisation Signal (SS) and PBCH (SS Block)
As mentioned above, physical channels for PDCCH and PDSCH have been presented in [3,4].  The initial design did not consider PBCH as a need for the parameterized design for the TMs.  In [1] the agreement to consider the need for PBCH more specifically the SS to provide synchronization between the test equipment and gNB was raised.  
Since the purpose is to provide synchronization between gNB and test equipment, the PBCH may be needed.  The two aspects such as NR-PSS and NR-SSS would therefore need to be considered, and RAN4 need to conclude the granularity of synchronization that is needed for RF conformance test requirements.  In other words, the PBCH (and it’s DMRS specifics) are required to be able to search for SS block to have fine alignment and synchronization between test equipment and gNB.
Considerations for SSB Burst Set
In NR, one SS block is composed of 4 OFDM symbols in the time domain and multiple such SS blocks can be constructed as one SS burst set, indicated by SS burst length L In a given SS burst set, the minimum number of SS blocks is 1 while the maximum number of SS blocks varies according to the frequency range. Specifically, the maximum SS burst length, based on the current RAN1 agreement, is defined as follows: 
· For frequency range up to 3 GHz, L is 4 
· For frequency range from 3 GHz to 6 GHz, L is 8 
· For frequency range from 6 GHz to 52.6 GHz, L is 64 

As the SS burst set periodicity of 20 ms is defined as the default configuration, the TM may consider only this configuration for simplicity. 
[image: ]
Figure 1: SS block Structure (top) and SS burst set mapping to slots (bottom)
[bookmark: _Hlk497144372]As figure 1 illustrates above, for 15 kHz SCS and 30 kHz SCS (pattern 2) the SSB can be found in the same location (i.e., same time symbol indices of a given slot) and as such this configuration should be used for TM design.  For illustration purposes, figure 1 shows the instances which has SS/PBCH starting indexes of {2,8} + 14*n where n = 0,1 with maximum SS burst length of 4 for 15 kHz SCS.  This is suggested to be repeated every 20 ms interval.  This example is applicable for frequency less than 3 GHz.  If for frequencies between 3 to 6 GHz, n = 0,1,2,3; which has not been shown in figure 1.
Furthermore, the aspects to have a single beam configured during the duration of the SS burst set or whether to have a separate beam allocated to each SSB in SS Burst set is FFS.
As initial step the following SS design parameters are needed to be specified at a minimum for TM design considerations:
· SS burst length: [<=3 GHz, L is 4, 3 - 6 GHz, L is 8, 6 - 52.6 GHz L is 64]
· SS burst set periodicity: [20 ms] 
· SS burst set mapping
· # of SS burst sets 
· SS Beam sweeping aspects

3. Conclusion
In this contribution mixed numerology and PBCH/SS was discussed in more detail as part of general aspects for TM design that need to be considered.
For mixed numerology considerations, the proposed approach would be to handle only a single numerology during testing and therefore apply the test model to be used which would have the highest guard definition.  Therefore, the need to consider mixed numerology is not needed for TM design.
RAN4 needs to study further the synchronization aspects between gNB and test equipment as part of TM design.  As initial step the following SS design parameters are needed to be specified at a minimum for TM design considerations:
· SS burst length: [<=3 GHz, L is 4, 3 - 6 GHz, L is 8, 6 - 52.6 GHz L is 64]
· SS burst set periodicity: [20 ms] 
· SS burst set mapping
· SS burst series
· SS Beam sweeping aspects
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