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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we discussed remaining issues on the topic of initial access signals and channels after RAN1#100-e. These issues include Type0 PDCCH monitoring occasion, default length of PDSCH mapping type B, CSI-RS transmission in DRS window and configuration of RACH format. 
[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. 





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 1: The entries in Table 1 should be included in pdcch-ConfigSIB1in MIB in order to support:
· SSB and RMSI CORESET in the same slot with odd SFN, 
· 	DRS with 8 beams and one SSB per slot.
[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 2: 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. 
CSI-RS in DRS window
In RAN1#100e, there was discussion on the transmission of CSI-RS in DRS window. Three issues were clarified as below. However, no consensus achieved [4]. 
1) Whether CSI-RS resources multiplexed with candidate SSB positions with same SSB index in a DRS window corresponds to same CSI-RS resource configuration.  
2) Whether CSI-RS resources in DRS window associate with SSB index or candidate SSB index
3) How UE identify the transmission of CSI-RS in a DRS window
As for issue 1, it is possible for NR gNB to configure at most maxNrofNZP-CSI-RS-Resources=192 CSI-RS resources for a UE. The number of CSI-RS resources available to be configured is more than enough, even if gNB configures different CSI-RS resources multiplexed with different candidate SSB positions with same SSB index. gNB will generate SSB for each candidate SSB position according to the LBT outcome considering the different LSB of candidate SSB index carried in the PBCH DMRS sequence index. It did not save complexity at gNB to use same CSI-RS sequence among different candidate SSB position with same QCL assumption. From the UE perspective, NR R15 UE already supports generate de-scrambling sequence according to the slot index where CSI-RS resource locates. 
Observation 1: The Rel-15 CSI-RS resource configuration is flexible enough to support configure CSI-RS resource in DRS window. 
As for issue 2, it is reasonable to avoid gNB transmitting CSI-RS on CSI-RS resource(s) in DRS window corresponding to candidate SSB position(s) where SSB(s) is not transmitted. Although it was agreed that “SSB index” instead of “candidate SSB index” will be used in TCI state configuration in CSI-RS resource configuration, it does not mean gNB will transmit all CSI-RS resources associated with “SSB index” in the DRS window. Once gNB transmit CSI-RS on a CSI-RS resource together with its corresponding SSB on a candidate SSB position, gNB can stop transmitting CSI-RS on the following CSI-RS resources corresponding to other candidate SSB positions with same SSB index in the DRS window.
Proposal 3: Once gNB transmits CSI-RS on a CSI-RS resource together with its corresponding SSB on a candidate SSB position, gNB can stop transmitting CSI-RS on the following CSI-RS resources corresponding to other candidate SSB positions with same SSB index in the same DRS window.
As for issue 3, it is a general issue for CSI-RS measurement no matter the CSI-RS is located inside or outside DRS window. UE may determine whether CSI-RS is transmitted or not based on detection of other signals. For example, the valid CSI-RS resource in a DRS window is the one closest to the detected SSB and with TCI state associating with the same SSB index. 
Proposal 4: the valid CSI-RS resource in a DRS window is the one closest to the detected SSB and with TCI state associating with the same SSB index.
Random access preamble 
NRU PRACH support both wideband preambles with long sequence length of 571 or 1171 and R15 preambles. The motivation to introduce wideband preambles is to satisfy the OCB requirement and improve coverage. gNB will configure UE to use either wideband preambles or legacy R15 preambles according to cell specific higher layer signaling prach-RootSequenceIndex-r16. In [5], it is proposed to configure both wideband preamble and R15 preamble in a cell. The RO for R15 preamble is only valid when UE identifies the RO is in a gNB acquired COT, e.g. from COT duration in DCI 2_0. However, such configuration is not flexible if gNB did not want to allocate RO in a COT. A more flexible mechanism to reduce RACH latency while not increasing much overhead is to introduce dynamic scheduled RO proposed in [6]. 
Proposal 5: Dynamic scheduling of PRACH occasion via DCI and via DRS could be considered in NR-U.

[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.  
Observation 1: The Rel-15 CSI-RS resource configuration is flexible enough to support configure CSI-RS resource in DRS window. 
Proposal 1: The entries in Table 1 should be included in pdcch-ConfigSIB1in MIB in order to support:
· SSB and RMSI CORESET in the same slot with odd SFN, 
· 	DRS with 8 beams and one SSB per slot.
Proposal 2: 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. 
Proposal 3: Once gNB transmits CSI-RS on a CSI-RS resource together with its corresponding SSB on a candidate SSB position, gNB can stop transmitting CSI-RS on the following CSI-RS resources corresponding to other candidate SSB positions with same SSB index in the same DRS window.
Proposal 4: the valid CSI-RS resource in a DRS window is the one closest to the detected SSB and with TCI state associating with the same SSB index.
[bookmark: _GoBack]Proposal 5: Dynamic scheduling of PRACH occasion via DCI and via DRS could be considered in NR-U.
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