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1	Introduction
In RAN Plenary meeting #75, a WID on NR was agreed. The work item targets to develop and specify the functionalities for eMBB operation as well as support the URLLC type of operation. In this contribution we discuss about remaining details related on SS/PBCH block.
2	The power ratio of initial access signals
In RAN1 NR AH#18-01 the mapping of PSS, SSS and PBCH was clarified introducing separate symbol determining the scaling factor for SSS and PBCH DRRS, as implemented in [3]. It has also been agreed earlier that UE may assume that SSS, PBCH and PBCH DMRS have the same EPRE, as also clarified in [4]. In [5] the possible power difference between PSS and SSS/PBCH was raised, discussing the possible implications for the reception of the signals if the power difference is too large (AGC) or possibly complicating some advanced receiver architectures. In [6] the power difference between SS/PBCH block and PDCCH was raised, on similar grounds to facilitate the UE AGC setting in lack of other signals to assist the determination of the level.
Setting the advanced receivers as side, it would seem that the defining some limitation for the power difference would be mostly required by the UE AGC. Now as it would be beneficial to allow boosting the power of PSS to facilitate the cell detection, it could be considered that some upper limit for difference could be set. The power difference between symbol carrying PSS and other symbols (of SS/BPCH block) could be determined simply by the ratio sqrt(240/127). When considering setting power levels for different signals, i.e. PBCH DMRS, some level of quantization would need to be assumed. This combined together with possibility of different sub-carrier spacings and multiplexing with data and/or CSI-RS there can be some variance in the actual realized power ratio between PSS and e.g. PBCH DMRS. Hence, if seen necessary, it could be agreed, similarly as for SSS and PBCH DMRS, that UE can assume the maximum power difference between PSS and SSS or PBCH DMRS to be 3dB.
Proposal: If deemed necessary it could be determined that UE may assume that the power difference between PSS and SSS does not exceed 3dB.
As already discussed during RAN1 NR AH#18-01 the fixing the power difference with user specific PDCCH and SS/BPBCH block to a certain range may offer limited benefit from receiver perspective as these signals do not necessarily share any QCL assumptions, i.e. may be sent to different beams, and hence the power difference observed at the receiver may change depending on the spatial filtering applied. Therefore it would not seem feasible nor necessary determine fixed power difference between SS/PBCH block and generic PDCCH. 
Observation: It would not seem necessary to determine fixed power difference between SS/PBCH block and generic PDCCH.

It was further discussed in last meeting whether the power difference between SS/PBCH block and the PDCCH scheduling the RMSI could be predefined to a certain range. As agreed earlier UE may assume same QCL in terms of spatial RX parameters between SS/PBCH and PDCCH scheduling the RMSI, hence UE could be able to benefit from the known relation. Now as raised also in the last meeting the EPRE difference between SS/PBCH and PDCCH scheduling the RMSI depends on multiple factors. The RSMI CORESET configuration and sub-carrier spacing (provided in PBCH) sets gives the bandwidth of the CORESET (={24,48,96} PRB). As these parameters are known, they could be accounted by the UE when determining the expected power difference between SS/PBCH and the RMSI PDCCH. Additional aspect affecting the EPRE difference, is the used aggregation level (AL). It has been agreed that AL 4, 8 and 16 are supported for the Type0-PDCCH. Thus assuming sufficient number of RBs and symbols being allocated for the CORESET, it would be possible to multiplex several users to same space e.g. with CSS AL=4. The applied AL will depend on the needed capacity and coverage. The loss of coverage due to lower AL (than the maximum) could be compensated, to an extent, by applying power boosting to the RE’s used for the Type0-PDCCH, and correspondingly reducing the power allocated e.g. to other users in the CORESET. Hence it would appear that the possible power difference between SS/PBCH block and RMSI PDCCH would depend on the applied AL and user multiplexing. Hence it would appear that some range for power difference between SS/PBCH block and RMSI PDCCH would need to be allowed. Now as discussed above, there is already need for the UE to support some range in terms of power difference for different channels, hence there might not be any special need for the handling of the RMSI PDCCH
Observation: The expected power difference between SS/PBCH block and RMSI PDCCH could be part determined based on the RMSI CORESET configuration, but with option of multiplexing several PDCCH to same CORESET some range would need to be supported. It is not clear if there is need for any special handling of RMSI PDCCH due need to already support power offset between other channels.
. 
3	Conclusions
In this contribution we discussed about power difference between different signals of SS/PBCH block and power difference between RMSI PDCCH  and SS/PBCH block. Based on the discussion we make following observations and proposals:
Proposal: If deemed necessary it could be determined that UE can assume that the power difference between PSS and SSS does not exceed 3dB.
Observation: It would not seem necessary to determine fixed power difference between SS/PBCH block and generic PDCCH.
Observation: The expected power difference between SS/PBCH block and RMSI PDCCH could be part determined based on the RMSI CORESET configuration, but with option of multiplexing several PDCCH to same CORESET some range would need to be supported. It is not clear if there is need for any special handling of RMSI PDCCH due need to already support power offset between other channels
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