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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we propose changes relating to the Type0 PDCCH monitoring occasion which increases the flexibility in Discovery Burst transmission. The FFS issue remaining after RAN1#99 is also discussed.
[bookmark: _Ref129681832]SSB and CORESET0 in DRS
The motivation of introducing DRS in NR-U is to design channels and signals as compact as possible. The gap among signals and channels in a DRS burst should be minimized which allows gNB to finish DRS burst transmission with single LBT. The signals and channels with same QCL assumption should be located close together in order to avoid beam switching back and forth. It is also facilitate gNB to shift SSB in time domain in case of LBT failure. 
[bookmark: _GoBack]Proposal 1: gNB should transmit SSB and its associated CORESET0 in the same slot.





According to NR Rel-15 and no change in Rel-16, the monitoring occasion of Type0-PDCCH CSS set is over two consecutive slots starting from slot  in .. For SSB in SSB candidate position with index , the UE determines an index of slot  as  located in a frame with SFN satisfying  if  or in a frame with SFN satisfying  if . Table 13-11 in TS38.213 [1]  provides all combinations of parameter M and O corresponding to SSB and CORESET0 multiplexing pattern 1， also illustrated in Figure 1. 
[image: ]
[bookmark: _Ref20229128]Figure 1  SFN and slot mapping of Type-0 PDCCH monitoring occasion
It is observed that only two entries with index=1(O=0, M=1/2) and index=5 (O=5, M=1/2) can meet the requirement if DRS burst is transmitted in the 1st or 2nd half frame in a frame with even SFN. The DRS transmission periodicity should be also in the unit of 20ms. Either introducing additional offset values of O=10 and O=15 or defining PDSCH monitoring occasions explicitly with the SFN and slot index of the associated SSB can be considered. 
According to the current agreement for NR-U, gNB could only transmit on SSB candidate positions with even PBCH DMRS sequence indices when the associated Type0-PDCCHs and RMSI PDSCHs are occupying full slot length and are in the same slot as the SSB. It is impossible for gNB to transmit 8-beam DRS because only 4 different PBCH DMRS sequence indices are available, as illustrated in Figure 2(a). If at most 8 beams same as NR Rel-15 is expected in NR-U, gNB could transmit SSB on the SSB candidate positions with even PBCH DMRS sequence indices in the 1st ~ 4th and 9th ~ 10th slot in the DRS transmission window. Otherwise, SSB candidate positions with odd PBCH DMRS sequence indices can be used in the 5th to 8th slot. It is illustrated in Figure 2(b). Thus, it is necessary to support one search space set per slot when M=1/2. And association between odd SSB candidate position index and first symbol index equal to 0 should be allowed. The new entries to support receiving SSB and its associating CORESET0 in the same slot are summarized in Table 1 by means of (a) M/O parameters or (b) explicit  and  (originally used for pattern 3). 
Proposal 2: In order to support receiving SSB and associated CORESET0 in the same slot, the entries in Table 1 should be considered for pdcch-ConfigSIB1in MIB.
[image: ]
[bookmark: _Ref31911514]Figure 2   SSB candidate transmission positions
[bookmark: _Ref20230921]Table 1  PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 1 in unlicensed band
	Index
	

	Number of search space sets per slot
	

	First symbol index

	New
	0
	1
	1/2
	0

	1
	0
	2
	1/2
	


{0, if  is even}, {, if  is odd} 

	New
	5
	1
	1/2
	0

	5
	5
	2
	1/2
	


{0, if  is even}, {, if  is odd} 

	New
	10
	1
	1/2
	0

	New 
	10
	2
	1/2
	


{0, if  is even}, {, if  is odd} 

	New
	15
	1
	1/2
	0

	New 
	15
	2
	1/2
	


{0, if  is even}, {, if  is odd} 



SLIV for RMSI PDSCH
In RAN1#99[2], it was agreed that UE reinterprets S and L in row 9 of Table 5.1.2.1.1-2[3] as S=6 and L=7 for operation with shared spectrum channel access. 
Agreement:
For default A table for PDSCH SLIV for normal CP, replacing row 9 with an entry with (S=6, L=7)
· FFS if additional row can be replaced for (7,7)

There is FFS on whether to introduce another new SLIV with (7,7). The motivation of introduce such SLIV for RMSI PDSCH is to increase capacity for RMSI when SSB does not located exactly at the edge, i.e. the offset between SSB and CORESET 0 is not zero, that has already been achieved by (S=6, L=7). If a PDSCH is scheduled with (S=7, L=7), there is one symbol gap between the last symbol of SSB and first symbol of RMSI PDSCH, which will result in additional LBT. 
Proposal 3: It is not necessary to introduce PDSCH mapping Type B with (S=7, L=7) in Table 5.1.2.1.1-2 of TS38.214. 

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusions
In the paper, we discuss the necessity to introduce additional Type0 PDCCH monitoring occasions and new SLIV for RMSI PDSCH. We had following proposals.  
Proposal 1: gNB should transmit SSB and its associated CORESET0 in the same slot.
Proposal 2: In order to support receiving SSB and associated CORESET0 in the same slot, the entries in Table 1 should be considered for pdcch-ConfigSIB1in MIB.
Proposal 3: It is not necessary to introduce PDSCH mapping Type B with (S=7, L=7) in Table 5.1.2.1.1-2 of TS38.214. 
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