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Introduction
In RAN1 #89, the agreement on DL semi-OL/OL scheme was as follows [1]. 
· For NR in Rel-15, DL transmission scheme 2 is not explicitly supported for unicast PDSCH in specification 
· Note: CSI feedback assuming open-loop/semi-open-loop and/or closed-loop transmissions is to be discussed separately
In this document, we discuss DL transmission schemes 2 for broadcast PDSCH.
Discussion
In downlink, apart from unicast data transmission, PDSCH is also used for system information broadcasting (SIB), paging, etc., which are intended to all the users in the cell, thus robustness is an essential issue to guarantee good coverage. From this perspective, non-transparent schemes such as SFBC or RE-level precoder cycling seem to be good candidates in theory. However, employing those schemes for broadcast PDSCH has various drawbacks including implementation complexity and interference rejection issue. In the following, we first elaborate on the negative impact of the non-transparent schemes in more detail, and then discuss the benefit of having transparent schemes.
In NR, it has been agreed that transparent schemes, have been adopted for PDCCH, PBCH and as TS2 for unicast PDSCH. From UE perspective, the precoders used for all those downlink transmissions are transparent, and UE only needs to assume that the same precoder is used for DMRS and data transmission. If non-transparent schemes are used for broadcast PDSCH, UE has to perform an additional mapping from the DMRS port to the data precoder. Hence, UE needs to implement two receiver designs, one for transparent schemes and the second one for non-transparent schemes. When a UE receives both unicast and broadcast PDSCH, the UE may need to switch between the two receivers within a single slot. This significantly increases the implementation cost and complexity and processing delay.
[bookmark: _GoBack]Another drawback of having transparent schemes for broadcast PDSCH is that the network has to configure a separate CSI reporting setting for broadcast PDSCH. This is because the CQI computation assumption is different between transparent schemes (for unicast PDSCH) and non-transparent schemes (for broadcast PDSCH).
From a performance perspective, similar to the unicast transmission, the non-transparent schemes suffer from the interference rejection issue. Referring to the analysis in [2-3], if non-transparent schemes are used for rank-1 transmission, it provides a higher rank interference to the neighbouring cell, i.e., SFBC yields a rank-2 interference, RE-level co-phase yields a rank-2 interference, while port-cycling may yield a rank-4 interference. Besides, if both the serving cell and the neighbouring cell are using SFBC, there is a mismatch between the actual interference observed by data and the estimate interference obtained using DMRS signals. Similar interference mismatch happens in the neighbouring cell if the serving cell is RE-level cycling or port cycling. Both interference dimensionality issue and interference estimation mismatch would degrade the performance of the serving cell and/or neighbouring cell. Therefore, non-transparent schemes should be avoided for broadcast PDSCH for the same reason as unicast PDSCH.
In theory, the robustness of single-port scheme for broadcast transmission seems to be a challenging issue. However, since the single-port is used for PDCCH and PBCH, the robustness of single-port schemes should not be a problem as those channels require a higher reliability than broadcast PDSCH. Moreover, since the single-port scheme can be easily combined with multi-panel/TRP transmission, the robustness can be improved. In such a case, the broadcast signal could cover a wider area, and robust transmission is ensured even though one link is blocked. Therefore, we propose that transparent schemes (single-port scheme) should be adopted for broadcast PDSCH.
Observation 1: Non-transparent schemes for broadcast PDSCH yields high implementation complexity, additional CSI report setting and performance degradation due to interference issue.
Observation 2: Since PDCCH, PBCH and unicast PDSCH employs transparent schemes, 
· the robustness of adopting transparent schemes broadcast PDSCH should not be a problem
· adopting transparent schemes keeps a unified framework
Observation 3: Single-port scheme for broadcast PDSCH can be combined with multi-panel/TRP transmission to enhance robustness.
Proposal: NR should support transparent schemes for broadcast PDSCH.
[bookmark: _Ref378529477]Conclusions
In this contribution, we discuss the negative impact of adopting non-transparent schemes for broadcast PDSCH, and discuss the benefit of adopting transparent schemes for broadcast PDSCH. Based on the observation,
Observation 1: Non-transparent schemes for broadcast PDSCH yields high implementation complexity, additional CSI report setting and performance degradation due to interference issue.
Observation 2: Since PDCCH, PBCH and unicast PDSCH employs transparent schemes, 
· the robustness of adopting transparent schemes broadcast PDSCH should not be a problem
· adopting transparent schemes keeps a unified framework
Observation 3: Single-port scheme for broadcast PDSCH can be combined with multi-panel/TRP transmission to enhance robustness.
We propose,
Proposal: NR should support transparent schemes for broadcast PDSCH.
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