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Background
The following conclusion and agreements were achieved at RAN1#97 meeting [1]. 
	Conclusion:
There is no consensus between Alternative 1 and Alternative 2 on the topic of SSB positions and type-0 PDCCH monitoring in a slot. No further online or scheduled offline discussions will be conducted on this topic. If there is consensus on such enhancements, the topic can be revisited in the Rel-16 NR-U work item. 

R1-1907884	[DRAFT] LS to RAN4 on impact of sync raster placement for NR-U in RAN1	Qualcomm
The final LS is approved in R1-1907896 with the main body of the LS changed to the following:
“RAN1 understands RAN4 is discussing the sync raster design for NR-U band in 5GHz with the options of placing the sync raster either in approximately the middle of each 20MHz channel, or at approximately the edge of each 20MHz channel. RAN1 evaluated the impact to RAN1 if either of the options are adopted in RAN4.

From a RAN1 perspective, in unlicensed bands, where the DL initial BWP is nominally 20 MHz, RAN4 decisions on sync raster points have consequences on RAN1 design. RAN1 has discussed these consequences. 
· If a SSB is not close to the edge, the number of RBs available to carry SIB1 would be limited although further enhancement to introduce rate matching around the SSBs to address this limitation are being discussed in RAN1
· If a SSB is close to the edge, the number of RBs available to carry SIB1 would be less limited although whether or not further enhancement to introduce rate matching around the SSBs is needed is being discussed in RAN1”

Agreement:
· Additional durations from 2 to 13 (other than 2, 4 and 7 which are already supported in Rel-15) for PDSCH mapping type B are supported. 
· FFS: A duration of 14
· FFS: DMRS aspects for the additional durations (Reuse Rel-15 patterns or define new patterns for these additional durations)
· Capability signalling will be defined for UEs to indicate which specific subset of durations are supported by the UE.
· FFS: Some duration(s) are mandatory for the UE to support for initial access
· FFS: PDSCH processing times for the new durations (reuse the values for durations of 2/4/7 or define new ones) 
· Note: PDCCH monitoring occasions will be discussed separately as part of the NR-U WI
· Note: This agreement does not by itself imply an increased requirement in PDSCH processing and decoding capabilities compared to Rel-15




Remaining details for initial access signals and channels are discussed.
SIB1 transmission
SIB1 PDSCH rate matching around SS/PBCH block 
Figure 1 shows an example of DRS composition with SIB1 PDSCH for a case where RAN4 decision is SS/PBCH block allocated to the 20 MHz bandwidth edge assuming 30 kHz SCS with 1 OFDM symbol CORESET. In this case, PDSCH A rate matches around the SS/PBCH block A, and PDSCH B rate matches around the SS/PBCH block B. However, this kind of PDSCH mapping will complicate the UE behavior since the UE needs to adopt different channel estimation for two bandwidths (i.e. red part with 20 RBs and blue part with 28 RBs) due to the DMRS puncturing. In the blue part, the UE utilizes two DMRS symbols (e.g. on OFDM symbol#2 and #6), whereas in the red part, the UE only utilizes one DMRS symbols (e.g. on OFDM symbol#6). Increased coding rate for the SIB1 PDSCH will not justify the DMRS puncturing. The DMRS puncturing is not supported even in Rel-15 NR specification. Thus, our proposal is the following. 
Proposal 1: SIB1 PDSCH is not mapped to the same frequency location as the SS/PBCH block when the PDSCH overlaps with the SS/PBCH block in time domain.
Proposal 2: The UE doesn’t assume any SS/PBCH block candidates as “reserved resources” for SIB1 PDSCH if RAN4 decision is SS/PBCH block allocated to the 20 MHz bandwidth edge (same as Rel-15 NR).
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Figure 1: DRS composition with SIB1 PDSCH for a case where RAN4 decision is SS/PBCH block allocated to the 20 MHz bandwidth edge assuming 30 kHz SCS with 1 OS CORESET
Figure 2 shows an example of DRS composition with SIB1 PDSCH for a case where RAN4 decision is SS/PBCH block can be allocated in the middle of the 20 MHz bandwidth assuming 30 kHz SCS with 1 OFDM symbol CORESET. In this case, PDSCH A and PDSCH B rate match around the SS/PBCH block bandwidth. For a case where the SS/PBCH block is allocated to the 20 MHz bandwidth center, SIB1 PDSCH rate matching behavior is necessary to get more resources. For example, the coding rate for the SIB1 PDSCH becomes half. Thus, we propose, 
Proposal 3: The UE assumes SS/PBCH block bandwidth as “reserved resources” for SIB1 PDSCH if RAN4 decision is SS/PBCH block can be allocated in the middle of the 20 MHz bandwidth.
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Figure 2: DRS composition with SIB1 PDSCH for a case where RAN4 decision is SS/PBCH block can be allocated in the middle of the 20 MHz bandwidth assuming 30 kHz SCS with 1 OS CORESET
SIB1 PDSCH time domain allocation
As concluded at the last meeting, CORESET which corresponds to the type-0 PDCCH CSS set is always at the beginning of the slot. One of the remaining issues is time domain allocation for the SIB1 PDSCH. As shown in Figure 2, the time domain allocation should support (S, L) = (2, 6) with type A or type B and (S, L) = (8, 6) with type B for efficient resource utilization. Additionally, considering the CSI-RS mapping and possible LBT gap creation, (S, L) = (2, 5) with type A or type B and (S, L) = (8, 5) with type B are preferable. 
Proposal 4: Default PDSCH time domain resource allocation A for normal CP supports (S, L) = (2, 6) with type A or type B, (S, L) = (8, 6) with type B, (S, L) = (2, 5) with type A or type B and (S, L) = (8, 5) with type B.
Conclusion
In this contribution, we have the following proposals:
Proposal 1: SIB1 PDSCH is not mapped to the same frequency location as the SS/PBCH block when the PDSCH overlaps with the SS/PBCH block in time domain.
Proposal 2: The UE doesn’t assume any SS/PBCH block candidates as “reserved resources” for SIB1 PDSCH if RAN4 decision is SS/PBCH block allocated to the 20 MHz bandwidth edge (same as Rel-15 NR).
Proposal 3: The UE assumes SS/PBCH block bandwidth as “reserved resources” for SIB1 PDSCH if RAN4 decision is SS/PBCH block can be allocated in the middle of the 20 MHz bandwidth.
Proposal 4: Default PDSCH time domain resource allocation A for normal CP supports (S, L) = (2, 6) with type A or type B, (S, L) = (8, 6) with type B, (S, L) = (2, 5) with type A or type B and (S, L) = (8, 5) with type B.
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