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1. Introduction
Test model details were finalized during RAN4#89 meeting in November ’18. Text proposals with details parameters for FR1 were agreed in [1], and for FR2 were agreed in [2]. Some details parameters of physical channels used for test models were covered in clause 4.9.2.3 Data content of Physical channels and Signals for NR-FR1-TM that was agreed in TP [3]. The same approach was done for details of physical channel for FR2, where details were agreed in [4]. 
Filling of remaining RBs of PDDCH is one of the topics discussed in RAN4#89 meeting with way forward in [5] and also RAN4#90 meeting with way forward [6].
In this contribution, we further discuss and propose how to solve the issue of remaining RBs of PDCCH.   
2. Discussion
Currently in 38.141-1 and 38.141-2 specifications in sections 4.9.2.2 first two symbols of PDSCH are fill with 3 PDCCH PRBs each. Other PRBs in first two symbols are not occupied. This is shown in figure 1 below. However there are some implementation concerns for filling REs in the first part of the slot.
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Figure 1. PDSCH with first two symbols occupied with PDCCH (green) and unoccupied slots (orange) [5]

In LTE conformance test specification 36.141, this filling procedure was achieved using PDCCH because the entire control region was filled with PDCCH. The power was statistically equal on each symbol.

Although there are multiple ways to specify the CORESET configuration, it is not possible to ensure that the entire bandwidth is occupied by PDDCH. Thus, the remainder of the PRBs in the first two symbols are left unoccupied. 

This problem may exist for test models for FR1: TM1.1, TM1.2, TM3.1, TM3.1a, TM3.2, TM3.3, and for FR2: TM1.1 and TM3.1. So, this is not a problem for TM2 because it is a single PRB test. Also, it should be noted that for EVM tests, the first two symbols are not measured. For such design there are concerns about impact to amplitude statistics of the waveform, from PAPR perspective.

Agreed way forward [6] include following agreements:

· Companies are encouraged to evaluate the implementation aspects for Options 1, 2, 3, 4, 9, 10.

· In addition, minimization of specification impact is a desired goal.

· Testability considerations must be considered

· If design includes unoccupied REs then impact of power scaling needs consideration from RF impacts

· Other options may be considered

A final design is expected next meeting
During RAN4#90 discussions following options from [5] were agreed for further studies and captured in [6]:

· Option 1 uses PDCCH as much as possible (the number of PDCCH and aggregation levels are functions of bandwidth). The power for any remaining RBs is distributed among the PDCCH.

· Option 2 uses PDSCH based on PDSCH-mapping-type-B.

· Option 3:

· for 1 user, the PDSCH occupies the entire slot except for a little corner

· for 2 users, the size of the CORESET is 3 times the RBG size. The CORESET occupies 2 symbols by 3 RBGs. The PDSCH wraps around

· Option 4:

· There are either 1 or 2 CORESETs. When 2 CORESETs present, the second CORESET spans the first two symbols as much as possible. The power for any remaining RBs is distributed among the PDCCH.



In [6] new options were proposed called 9 and 10.
Following describe option 9 from [6]:
-
TM1.1, TM3.1: the PDCCH is removed. Entire slot is PDSCH for user 1, EVM measurements skip the first two symbols.

-
TM2: PDCCH is kept (to help synchronization) EVM measurements skip the first two symbols.

-
TM1.2, TM3.2, TM3.3: the PDCCH is removed. Entire slot is PDSCH for user 1 and user 2. EVM measurements skip the first two symbols.

 Following describe option 10 from [6]: 
The first x RBs are split into PDCCH for symbols 0,1, then for symbols 2-13, it is filled with PDSCH(
One possible design is:

· PDSCH( has the same modulation as PDSCH. Measurements performed on both

· For TM2, no change is applied

· For TM1.2, TM3.2, TM3.3, some possibilities include

· PDSCH( has the same modulation as PDSCH and boosting as PDSCH. PDCCH would also have the same boosting as PDSCH

· EVM measurements apply to all PDSCH after the first 2 symbols

Taking into account minimization of specification impact and also testability consideration it is proposed to use option 9.
Conclusion

In this contribution, we further discuss and propose how to solve the issue of remaining RBs of PDCCH.  We have made following proposal:
Proposal: It is proposed to fill first two symbols for test models according Option 9.
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