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Introduction and Discussions
In RAN1#NR-AH1, the following agreements were reached:
· UE may assume that a given SS/PBCH block is repeated with a SS burst set periodicity
· By default, the UE may neither assume the gNB transmits the same number of physical beam(s), nor the same physical beam(s) across different SS-blocks within an SS burst set.
With the first point, UE may assume that the same Tx beam is used across the repeated SS/PBCH blocks, and hence the UE can apply the Rx beam sweeping to decide an Rx beam to receive a Tx beam corresponding to each detected SS/PBCH block. With the second point, the network has full freedom to apply different Tx beams to different SS/PBCH blocks comprising an SS burst set. However, the descriptions were a bit in high-level, and some more details need to be worked out now. 
Based on other progresses in NR in beam management, it seems proper to capture these agreements in terms of QCL, as captured in TS 38.213 [1]. Relevant texts in Section 4.1 of TS 38.213 are copied below:
· A UE may not assume that antenna ports used for transmissions of SS/PBCH blocks with different indexes within a same half frame are quasi-collocated with respect to […]. A UE may assume that antenna ports used for transmissions of SS/PBCH blocks with same index in different half frames are quasi-collocated with respect to […].
The first sentence seems to capture the agreements precisely with leaving the QCL parameters FFS, while the second sentence needs to be further refined. The agreements about the second sentence are about SS/PBCH blocks with the same index recurring according to the SSB periodicity. The wording “different half frames” is more general than the agreements, and hence this needs to be corrected to align with the agreements. 
The QCL parameters to be captured in […] in 38.213 should include at least spatial parameters, as the intention of the agreements was related to the Rx beamforming. 
As the same-indexed SS/PBCH blocks across SS burst sets share commonality with the always-on LTE CRS, it may be useful to allow these signals can be used for other QCL parameter as well. Thanks to the high frequency density, the delay parameters should be able to be reliably estimated with the SS/PBCH blocks. On the other hand, owing to the low time density or high periodicity, the SS/PBCH blocks do not seem to be a reliable source for Doppler estimation. Hence, it is proposed to allow delay parameter estimation, but no Doppler parameter estimations using these SS/PBCH blocks. 
For differently-indexed SS/PBCH blocks within an SS burst set, by default, UE shall not assume that they are QCL’ed with respect to the spatial parameters considering that different beamforming may have been applied to the different SS/PBCH blocks. It is also proposed that UE shall not assume QCL in other parameters either. The different SS/PBCH blocks may be transmitted from different TRPs, or the different SS/PBCH blocks may cover different angle range, which will result in different delay parameters. Also, the differently beamformed SS/PBCH blocks do not seem to be a reliable source for Doppler estimation because UE may not be able to detect multiple SS/PBCH blocks comprising an SS burst set. Therefore, it is proposed that UE shall not assume that the differently-indexed SS/PBCH blocks are QCL’ed in any QCL parameters. 
Conclusions
The observations proposals of this contribution are summarized below:
Observations: 
· The RAN1-NR-AH1 agreements on the UE assumption on SS/PBCH block repetition across the SS burst sets are critical for UE’s Rx beam sweeping. 
· The RAN1-NR-AH1 agreements on the UE assumption on TRP-side beamforming across different SS/PBCH blocks comprising an SS burst set allow flexibility to the network to use different Tx beams on different SS/PBCH blocks.
Proposals:
· A UE may assume that antenna ports used for transmissions of SS/PBCH blocks with same index in different half frames recurring with the SS/PBCH block periodicity are quasi-collocated with respect to spatial and delay parameters.
· By default, a UE may not assume that antenna ports used for transmissions of SS/PBCH blocks with different indexes within a same half frame are quasi-collocated with respect to spatial, delay and Doppler parameters.
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