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Introduction

In the last RAN4#89 meeting, there are some initial discussion on the PDCCH configuration and some potential BS RF impacts. Therefore in this contribution, we want to further discuss these issues and finalize the NR test model configuration. 
Discussion 
The specified PDCCH/PDSCH layout is as shown in Figure1 where PDCCH only occupy 6 RBs spanning over first 2 symbols and yellow RBs NRB-3 in Figure1 are left as empty in the existing spec.
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Figure1. the current PDCCH/PDSCH layout [1] 

As mentioned in the WF [1], the PAPR in first 2 symbols could potentially have impacts on the BS RF performance. From the PAPR definition perspective, the average power would be reduced considering first 2 symbols while peak power maybe not change, therefore PAPR could be increased in some extent. However as we know that the transmit power in first 2 symbols are much less than PA operating point (e.g. PA saturation point-PAPR) which means the PA is still working in the linear region. From another perspective, these these first 2 symbols are suitable for maximum output power measurement and ACLR/UEM/Spurious emission requirement as its transmission power is much less than Rated output power. 

In addition, these as big power adjustment between the adjacent symbols (e.g. the 3rd and 4th symbol) may cause the transition period, as for the high efficiency PA, for different output power levels, the PA will be working on the different operating mode and phase discontinuity between above mentioned adjacent symbols will also exist which might interrupt the QCL relation. Based on the above consideration, it’s better to keep the power level of first 2 symbols the same as that of remaining symbols which is also aligned with LTE TM. 

Proposal 1: to keep the power level of first 2 symbols the same as that of remaining 12 symbols. 
Regarding the options listed in WF to fill the PDCCH region, some further considerations for each option are listed as following:
(option 1) Have PDCCH span entire symbol; satisfying a maximum of [image: image2.png]6|Ngz/6|



 RBs

Observation: this option seems okay, however it seems that PDCCH CCEs could have more power scaling factor as it could leave 5 RBs empty at max in one symbol. If PDCCH region (first 2 symbols) is filled with CCE elements (6 RBs spanning over 2 symbols as shown in Figure1), then it could leave 2 RBs empty at max in one symbol which could result in lower power scaling. 
(option 2) The filler region is occupied by PDSCH corresponding to another user (e.g. third user N_RNTI = 3) 

Observation: this option seems also okay, however whether there are some baseband implementation difficulty problems if leave first 2 symbols to schedule another user. 
(option 3) The filler region is occupied by PDSCH of user 1 (and user 2). Their PDSCH will span the entire slot (all 14 symbols) except for the PDCCH

Observation: this option seems also okay, however whether there are some baseband implementation difficulty problems if leave first 2 symbols to schedule one user. In addition, if occupied by user 1 and RB power level in the first 2 symbols keep the same as the remaining OFDM symbols (e.g. with power boosting or power de-boosting), then PDCCH CCE power should be scaled again to meet the rated output power which also makes the spec more difficult to specify at the end. If power kept different in the first 2 symbols and remaining symbols, then receiver side has to know the power difference and then conduct the channel estimation for the whole PDSCH data. 
(option 4) Create a second PDCCH to occupy the filler region as much as possible within the first two symbols

Observation: this option seems okay to occupy the filler region as much as possible, meanwhile some power scaling should be implemented to make sure that the power in the first 2 symbols as the same as remaining symbols within the slot.
(option 5) Double the number of CCEs so that the number of occupied RBs is 6 across 2 symbols.

Observation: even though double the number of CCEs, then the first 2 symbols are still transmitted with limited output power compared with remaining symbols within the slot.
(option 6) Move PDCCH to center of bandwidth

Observation this option is the same as current design and the first 2 symbols are still with limited output power compared with remaining symbols within the slot. 
(option 7) PDCCH 1 CCE spanning only 1 symbol only

Observation: this option is almost the same as current design, the first symbol is still with limited output power compared with remaining symbols within the slot. 
(option 8) keep current design

Observation: as mentioned before, the first 2 symbols with limited output power may cause some problems (e.g. transition period, phase discontinuity between adjacent symbols). In addition it maybe not complied to the regulatory requirement. 
Other options not precluded
Proposal 2: propose to adopt option 4 to occupy the filler region as much as possible, meanwhile some power scaling should be implemented to make sure that the power in the first 2 symbols as the same as remaining symbols within the slot. 
If using the option 4 to fill the first 2 symbols, then 
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 RBs will be used for PDCCH CCE transmission with power scaling 
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 to make sure that power level of the first 2 symbols is the same as remaining symbols’ within slot. 
Conclusions
In this contribution, we share some further considerations on NR TM configurations and some proposals are made as following:
Proposal 1: to keep the power level of first 2 symbols the same as that of remaining 12 symbols. 

Proposal 2: propose to adopt option 4 to occupy the filler region as much as possible, meanwhile some power scaling should be implemented to make sure that the power in the first 2 symbols as the same as remaining symbols within the slot.
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Figure 1.
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Figure 2.
[image: image7.png]PccH oce]

o B I —

'PDDCH RBs. luser 1 user2




Figure 3.
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Figure 4.
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