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Introduction
In RAN1#96bis and #97 meetings[1,2], agreements on initial access signals/channels for NR-U have been made as below.
Agreement:
Only coreset #0 lengths of 1 and 2 symbols are supported for NR-U

Agreement:
Select one of the following options in RAN1 #97:
· Alt 1: Legacy SSB positions in a slot
· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 at least for the first SSB in a slot
· Support Type0-PDCCH in symbol (#6, #7) for length-2 coreset 0 and symbol #6 or symbol #7 for length-1 coreset 0 for the second SSB in a slot
· FFS: configurable between symbols #6 and #7 for the length-1 coreset 0 for the second SSB in a slot
· Alt2: New SSB positions in a slot
· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 for the first SSB in a slot
· Support Type0-PDCCH in symbol (#7, #8) for length-2 coreset 0 and symbol (#7) for length-1 coreset 0 for the second SSB in a slot
· Alt 3: Legacy SSB positions in a slot
· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 for the first SSB in a slot
· Support Type0-PDCCH in symbol (#7) for coreset 0 for the second SSB in a slot

Agreement:
For SSB positions and type-0 PDCCH monitoring in a slot, only Alternatives 1 and 2 (from the previous agreement in RAN1#96bis) are considered further.
Note: As per the previous agreement one of Alternative 1 and 2 is to be selected at RAN1#97

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. 

This contribution will further discuss the initial access signals/channels and focus on the DRS design in NR-U.
Discussion
2.1 SS raster
[bookmark: OLE_LINK13]The synchronization raster (SS raster) indicates the frequency positions of the SS/PBCH block that could be used by a UE for system acquisition. In Rel-15, considering the tradeoff between the complexity of cell search and the flexibility of cell deployment, granularities of SS raster are 1.2MHz and 1.44MHz for 0-3GHz and 3-24.25GHz respectively. In unlicensed bands, nominal channels with 20MHz bandwidth are predefined and only these nominal channels could be used to set up cells, i.e., the flexibility of cell deployment is restricted due to the granularity of available channels. Based on the restriction, unlicensed bands do not need too much SS rasters within a nominal channel. The raster design in NR-U should try to make the SS raster for unlicensed bands sparser compared to that for licensed bands. Actually, RAN4 has agreed to reduce the number of SS entries per 20MHz for NR-U in RAN4#91 meeting. But, considering the cell search performance, whether to restrict the SSB placement in the middle or edge is still FFS.  In our understanding, it is necessary to consider the effect on SS raster when discussing initial access signals and channels in NR-U, e.g., whether and how to do rate matching between SSB and RMSI.
2.2 NR-U DRS
2.2.1 SSB
In RAN1#97 meeting, we agreed “for SSB positions and type-0 PDCCH monitoring in a slot, only Alternatives 1 and 2 (from the previous agreement in RAN1#96bis) are considered further” firstly and tried to make a down-selection between them. But finally, due to no consensus among companies, we made a conclusion that no further online or scheduled offline discussions will be conducted on this topic.






Based on the conclusion, the design for Rel-15 should be reused without any change. For the SSB and CORESET multiplexing pattern 1 in Rel-15, for SSB with index , the UE determines an index of slot  as .  and  are provided by TS 38.213 Tables 13-1. The index for the first symbol of the control resource set in slot  is the first symbol index provided by Tables 13-11. If two SSBs are transmitted within a slot, the first SSB starts at the 3rd symbol and the second SSB starts at the 9th symbol. Accordingly, two associated RMSI CORESETs should be transmitted within the same slot, the first RMSI CORESET must be configured on the 1st symbol and the second RMSI CORESET must be configured on the 2nd symbol. If so, only 1 symbol RMSI CORESET could be supported and only 1 candidate with AL8 could be used. Additional CORESERs would be needed for OSI and RACH procedure. At least two rounds of beam sweeping should be adopt for SSB and RMSI CORESET separately as shown in Fig.1, which will be too restricted in NR-U. For the above reason, we think that this issue needs to be removed in Rel-16


Figure 1:  An example of the SSB/RMSI pattern in NR Rel-15

2.2.2 Rate Matching
In NR, when receiving a PDSCH scheduled with SI-RNTI in PDCCH Type0 common search space, a UE should assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH. In NR-U, SSB and associated RMSI are assumed to be transmitted within a DRS. Considering only a few resources could be utilized within a DRS, whether rate matching for RMSI-PDSCH over SSBs would be beneficial should be reconsidered in NR-U. 
Here, we list three options and mainly consider the relationship between SSB and RMSI resources.
Option1. SSB is in the edge of an initial BWP, RMSI is FDMed with SSB and rate-matching is not needed, as shown in Fig.2.


Figure 2:  SSB is in the edge and rate-matching is not needed
Option2. SSB is in the edge of an initial BWP and rate-matching is needed, as shown in Fig.3.


Figure 3:  SSB is in the edge and rate-matching is needed
Option3. SSB is in the center of an initial BWP and rate-matching is needed, as shown in Fig.4.


Figure 4:  SSB is in the center and rate-matching is needed
In our understanding, option2 and option3 are preferable since the limited resources within a DRS could be fully utilized by RMSI. For option1, only 24RBs at 30 kHz could be configured which restricts the available resources in frequency domain for RMSI transmission. 
Proposal 1: 	Multiple FDM fashions between RMSI-PDSCH and SSBs should be further considered in NR-U.
2.2.3 DMRS
In NR, during the initial access procedure, a UE needs to decode several channels, such as the PBCH, PDCCH for RMSI, PDSCH for RMSI, RACH related PDCCH and PDSCH. While decoding a channel, the UE needs to obtain the associated DMRS to estimate the channel. In Rel-15, each channel has its own DMRS design with different time/frequency domain resources and sequences.
In NR-U, basic DL channels for initial access are defined in a DRS. Based on this assumption and consider the QCL relationship, the initial access related channels within a DRS could share a set of DMRS, e.g. the DMRS in PBCH could be used as a part of the DMRS for RMSI PDSCH. 
Proposal 2: 	DMRS sharing among channels within DRS should be considered in NR-U.
3 Conclusions
In this contribution, considerations on the SS raster, the DRS design and the DMRS design for NR-U are discussed. The following proposals are made.
Proposal 1: 	Multiple FDM fashions between RMSI-PDSCH and SSBs should be further considered in NR-U.
Proposal 2: 	DMRS sharing among channels within DRS should be considered in NR-U.
[bookmark: _GoBack]
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