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1 Introduction
From the RAN1-AH1901 to RAN1#98 meeting, the aspects related to the initial access signals and channels such as the subcarrier spacing for SS/PBCH block in 5GHz and 6GHz band, the SS/PBCH block structure/pattern, and Type0-PDCCH monitoring configuration were agreed as follows: [1]-[5]
	Agreement at RAN1-AH1901 meeting
· UE assumes 30KHz SCS for SS/PBCH block for 5GHz band and 6GHz band if the SCS is not indicated by higher layers.
· Support configuration by higher layers of 15KHz or 30KHz SCS for SS/PBCH block
· Include this agreement in a LS to RAN4 (cc RAN2) for inclusion in specs managed by RAN4 
Conclusion:
No changes are required to the time and frequency position of the PSS/SSS/PBCH relative to each other in one PSS/SSS/PBCH block.
Agreement at RAN1-AH1901 meeting
The Type0-PDCCH monitoring configuration for NR-U should satisfy at least the following properties:
· TDM of Type0-PDCCH and SSB similar to existing pattern 1 (already agreed)
· Support the monitoring of Type0 PDCCH of the 2nd SSB position in a slot in the gap between 1st and 2nd SSB within the slot
· FFS start at symbol #6 of #7 or both
· FFS: The Type0-PDCCH candidates associated with an SSB are confined within a slot carrying the associated SSB (with the same QCL assumptions)
Agreement at RAN1#96 meeting:
· The SCS for all SSBs and Coreset #0 on a carrier is always the same for operation of NR in unlicensed spectrum.
· CORESET #0 frequency domain resource configuration should be 48 RBs for 30KHz SCS and 96 RBs for 15KHz SCS.
Agreement at RAN1#96bis meeting:
Only coreset #0 lengths of 1 and 2 symbols are supported for NR-U
Agreement at RAN1#96bis meeting:
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

Conclusion at RAN1#97 meeting:
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.

Agreement at RAN1#98 meeting:
To support RMSI transmission for ANR purpose on a carrier with an SSB not on a sync raster consider the following alternatives:
· Alt 1: gNB configures the UE to report the CGI for a PCI on a given SSB frequency not on a sync raster point. After the UE detects the SSB it will proceed with RMSI decoding whereby the frequency location of the CORESET #0 scheduling the PDSCH carrying the RMSI is implicitly known.
· Alt 2: gNB configures the UE to report the CGI for a PCI on a given SSB frequency not on a sync raster point and the MIB in SSB will point to the frequency location of the coreset #0.
· FFS: number of CORESET 0 offsets configurable in MIB when SSB is not on sync raster entry 
· Note: Signalling of offset only necessary if more than one off-sync-raster point offset is agreed



In this contribution, we discuss RMSI PDSCH time-domain resource allocation and RMSI PDSCH rate matching around SS/PBCH block for NR-U operation and provide our view.

2 Discussion 
RMSI-PDSCH time-domain resource allocation
At RAN1#97 meeting, it was concluded that there is no consensus between legacy SSB positions and new SSB positions in a slot including Type-0 PDCCH monitoring. Considering that the enhancement of SSB positions and Type-0 PDCCH monitoring in a slot was not agreed for NR-U operation, legacy SS/PBCH position and Type-0 PDCCH monitoring can be used for NR-U operation unless there is consensus on enhancements for SS/PBCH positions and Type-0 PDCCH monitoring within Rel-16 NR WI phase. On the assumption of applying legacy SS/PBCH position and Type-0 PDCCH monitoring for NR-U operation, a default PDSCH time domain allocation for RMSI-PDSCH should be further discussed for NR-U operation. Based on the agreement at RAN1 #96bis meeting that CORESET#0 lengths of 1 and 2 symbols are supported for NR-U, 4-symbol or 5-symbol length for RMSI-PDSCH can be considered including symbols located at the 2nd half slot in a slot for RMSI-PDSCH allocation as shown in Figure 1-(a) and Figure 1-(b). 
[image: ]
(a) 4-symol length for RMSI PDSCH time domain resource allocation
[image: ]
(b) 5-symol length for RMSI PDSCH time domain resource allocation
Figure 1. A default PDSCH time domain allocation for RMSI-PDSCH in NR-U
For the 4-symbol length of RMSI PDSCH time-domain allocation as shown in Figure 1-(a), symbol #2 at the 1st half slot and symbol #8 at the 2nd half slot in a slot can be used as the starting symbol of RMSI-PDSCH allocation regardless of CORESET#0 symbol length in a slot. For the 5-symbol length of RMSI PDSCH allocation, the same symbol position such as symbol #2 at the 1st half slot and symbol #8 at the 2nd half slot in a slot can be used as the starting symbol of RMSI-PDSCH regardless of CORESET#0 symbol length in a slot. These examples can be beneficial to make possible transmit DL/UL burst from the beginning of next slot by providing 1-symbol gap at the end of the DRS slot. Row index 14 ({S,L}={2,4}) and Row index 16 ({S,L}={8, 4}) within a default PDSCH SLIV as defined in Table 5.1.2.1.1-2 in TS38.214 [6] can be reused to support the 4-symbol length of RMSI PDSCH for NR-U operation. Regarding the 5-symbol length for RMSI PDSCH, two new configurations such as ({S,L}={2,5}) and ({S,L}={8,5}) can be necessary as a part of the default PDSCH time-domain allocation for NR-U operation. However, in case of CORESET#0 with 1-symbol length and 4-symbol RMSI PDSCH, two symbols can be wasted every half slot. If the 6-symbol length of RMSI PDSCH is supported, more available REs would be able to be allocated for RMSI PDSCH resource. For the 6-symbol length for RMSI-PDSCH, one existing configuration ({S,L}={1,6}) and new configuration ({S,L}={8,6})   can be added as a part of the default PDSCH time-domain allocation for NR-U operation.
· Proposal 1: As a default PDSCH SLIV table configuration for NR-U operation, symbol #2 at the 1st half slot and symbol #8 at the 2nd half slot in a slot can be used as the starting symbol of RMSI-PDSCH with 4 or 5-symbol length regardless of CORESET#0 symbol length.

RMSI PDSCH rate matching around SS/PBCH block
In Rel-15, PDSCH resource allocation on PRBs within a bandwidth of SS/PBCH block is not allowed for RMSI PDSCH allocation. However, for NR-U operation, PSD limitation per MHz and occupied channel bandwidth (OCB) requirement such as 80% of nominal bandwidth by regulation on unlicensed band shall be met regardless of DL transmission or UL transmission. To meet OCB requirement in DL, RMSI PDSCH can be transmitted on symbols with SS/PBCH block in a same slot from a gNB. Then it may cause a potential issue whether or not RMSI PDSCH is rate-matched around SS/PBCH block. From the UE perspective, a UE cannot know whether or not a SS/PBCH block is transmitted from a gNB due to LBT by the gNB. Therefore, if RMSI PDSCH resources collides with associated candidate SS/PBCH block transmission on symbols in a same slot, then the UE assumes that SS/PBCH block is transmitted on the collision resource and if RMSI PDSCH resource does not collide with associated candidate SS/PBCH block transmission and occurs collision with other candidate SS/PBCH block transmission, then the UE assume that RMSI PDSCH is transmitted on the resource. 


· Proposal 2: 
· If RMSI PDSCH resources collides with associated candidate SS/PBCH block transmission on symbols in a same slot, then the UE assumes that SS/PBCH block is transmitted on the collision resource.
· If RMSI PDSCH resource does not collide with associated candidate SS/PBCH block transmission and occurs collision with other candidate SS/PBCH block transmission, then the UE assume that RMSI PDSCH is transmitted on the resource.

Conclusion
In this contribution, we have discussed RMSI PDSCH time-domain resource allocation and RMSI PDSCH rate matching around SS/PBCH block for NR-U operation and summarize our view as follows. 
· Proposal 1: As a default PDSCH SLIV table configuration for NR-U operation, symbol #2 at the 1st half slot and symbol #8 at the 2nd half slot in a slot can be used as the starting symbol of RMSI-PDSCH with 4 or 5-symbol length regardless of CORESET#0 symbol length.
· Proposal 2: 
· If RMSI PDSCH resources collides with associated candidate SS/PBCH block transmission on symbols in a same slot, then the UE assumes that SS/PBCH block is transmitted on the collision resource.
· If RMSI PDSCH resource does not collide with associated candidate SS/PBCH block transmission and occurs collision with other candidate SS/PBCH block transmission, then the UE assume that RMSI PDSCH is transmitted on the resource.
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