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Introduction
[bookmark: _Ref494215420]This contribution discusses the remaining issue on initial access signals/channels. This contribution is revision of our contribution [R1-1912571] in RAN1#99.

SSB pattern and Type0-PDCCH
As discussed in RAN1#96bis, SSB pattern within a slot is coupled with the starting symbol of Type0-PDCCH. So we would like to discuss them jointly. 
The new SSB pattern shown as Alt2 in the following agreement has been proposed in RAN1#96bis [1].
	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


All three alternatives support half-slot based Type0-PDCCH, which is beneficial for more TXOP of Type0-PDCCH. But it is a new feature in FR1.

Half-slot based Type0-PDCCH
Half-slot based Type0-PDCCH for the three alternatives is shown in the following figure. 
[image: ] [image: ]
(1) Alt1: Length-1 CORESET (two options)
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(2) Alt1: Length-2 CORESET
[image: ] [image: ]
(3) Alt-2: Length-1 CORESET                         (4) Alt-2: Length-2 CORESET
[image: ] 
(5) Alt3: length-1 CORESET
Figure 1: Example of the three alternatives for SSB pattern and Type0-PDCCH for half-slot based Type0-PDCCH

Discussion in RAN1#97
The three alternatives are widely discussed in RAN1#97, and was compared with all points captured in [2].
In discussion of RAN1#97, the alternatives were down selected to Alt-1 and Alt-2. However, there was no consensus between Alt-1 and Alt-2.
	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. 

Friday: Nokia concern with not down selecting between the two alternatives – may have impact on future work
Huawei wondered how the issue could be brought back to discussion, if need be
Ad-hoc chair repeated (comment already made during the online session) that if there will be a majority who believes that enhancement is needed and further action must be taken, the topic could be readdressed



Current status
In general view, if there is no consensus, there will be no enhancement for SSSB pattern and no introduction of half-slot based Type0-PDCCH. Most companies accept it, although the following agreement is cancelled.
	Agreement:
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)


For now, spec is moving forward with almost the legacy slot based Type0-PDCCH.

Slot based Type0-PDCCH
Type0-PDCCH monitoring occasions are jointly determined by the value of M and O. The value of O means the slot-level offset between an SSB and the associated Type0-PDCCH monitoring occasion, and the value of M means the scaling factor of slot index relative to candidate SSB index.
 
Issue of M=1 or 2
To support the slot based Type0-PDCCH, M can be set to 1 in the legacy table of Type0-PDCCH monitoring occasions. When M=1 or 2 in the legacy table, the time span of Type0-PDCCH is much larger than that of SSBs. In our view, M=1 or 2 will cause critical issues for NR-U, e.g.
· If standard alone DRS is applied with Cat-2 LBT, the time gap between an SSB and the associated Type0-PDCCH may not be utilized by the Type0-PDCCH or SIB1 PDSCH, and reserved signal should be used to occupy the channel.
· COT may not be long enough to accommodate Type0-PDCCH, if number of transmitted SSBs is not constrained. For example, if number of transmitted SSBs is 6, 5ms COT is needed for 15kHz SCS.
· SIB1 PDSCH may not have even resource, because some slots contain SSB but some others not.
· It should be noted that M means the scaling factor of slot index relative to candidate SSB index instead of SSB index. If gNB achieves TXOP late in the DRS window, M=1 or 2 will cause too large gap between SSB and the associated Type0-PDCCH monitoring occasions. This is uncontrollable at gNB even when the number of actually transmitted SSBs is small. 
The following figure illustrates an example of Type0-PDCCH monitoring occasion when M=1, where the number of the actually transmitted SSBs is 4.
 [image: ]
Figure 2: An example of Type0-PDCCH monitoring occasions when M=1 in the legacy table
We suspect that gNB vendor will not actually deploy NR-U network with M=1 or 2. In our view, if SIB1 PDSCH needs a resource in a slot as much as possible, the non-zero value of O (e.g. 2/5/7 ms) works.
Observation 1: Rows with M=1 or 2 in the table of Type0-PDCCH monitoring occasions are not feasible.

M=1/2 and two SSBs are associated with the two Type0-PDCCH in a slot
As a legacy pattern, two Type0-PDCCH monitoring occasions can be set at the beginning of a slot, and they can be associated to the two SSB in a slot. The only drawback is that it only supports the length-1 CORESET when both two SSBs are transmitted.
[image: ]
Figure 3: Example of the three alternatives for SSB pattern and Type0-PDCCH for slot based Type0-PDCCH, when “M=1/2 and two SSBs are associated with the two Type0-PDCCH in a slot” and both two SSBs are transmitted
We have the following proposal.
Observation 2: Rows with M=1/2 can be kept in the table of Type0-PDCCH monitoring occasions.

Two SSBs are associated to the same Type0-PDCCH in a slot
In NR-U, QCLed SSBs in a SSB burst may be supported to enable beam repetition transmission at gNB due to introduction of Q. Therefore, two SSBs associate to the same Type0-PDCCH in a slot can be regarded as a type of beam repetition in a slot.
[image: ]
Figure 4: Example of the three alternatives for SSB pattern and Type0-PDCCH for slot based Type0-PDCCH, when two SSBs are associated to the same Type0-PDCCH in a slot
Furthermore, as a main benefit, length-2 CORESET can be supported in this pattern.
[image: ]
Figure 5: Example of the three alternatives for SSB pattern and Type0-PDCCH for slot based Type0-PDCCH, when and two SSBs are associated to the same Type0-PDCCH in a slot
However, this method seems not aligned to 38.213:
	A UE does not expect any two PDCCH monitoring occasions on an active DL BWP, for a same search space set or for different search space sets, in a same CORESET to be separated by a non-zero number of symbols that is smaller than the CORESET duration. 


In our view, the above restriction is intended to reduce CCE complexity at UE side. But, “two SSBs associated with the same Type0-PDCCH monitoring occasion” means one Type0-PDCCH monitoring occasion, instead of fully overlapping of two Type0-PDCCH monitoring occasions. So, there is no misalignment of spec.
There are two types of modifications to capture “two SSBs associated to the same Type0-PDCCH monitoring occasion”.
· Modification-1: Add new “association rule” for M=1, such as scaling  down to .
· Modification-2: Replace M=1 with M=1/2 in the table. 
Both are fine for us, but Modification-2 seems simpler. 
Observation 3: M=1 can be replaced by M=1/2 in the table.

Summary
As a summary, table of Type0-PDCCH monitoring occasions for SSB/COREST multiplexing patter 1 in [3] can be updated. In the updated table, the last 6 rows with M=1 in the legacy table is reserved for new band (e.g. 6GHz).
Proposal 1: In the table 13-11 in 38.213, remove M=2, and replace M=1 with M=1/2 in the table, and reserve last 8 rows for new band (e.g. 6GHz), and consider to adopt the TP in Appendix 9.1.

CORESET0 indicated by off-sync-raster SSB
The off-sync-raster SSB in SCell is beneficial for RMSI transmission for ANR purpose. In RAN1#98bis, a working assumption was made on how UE determines the location of CORESET0.
	Working assumption:
For RMSI transmission for ANR purpose on a carrier with an SSB not on a sync raster, the PBCH in SSB not on a sync raster does not directly provide the location of the CORESET 0 for RMSI reception. 
· The frequency domain difference between an off-sync SS/PBCH block and its associated CORESET #0 is determined at least based on 
· The offset between the frequency location of the off-sync SS/PBCH block configured by gNB (high layer parameter ssbFrequency) and the frequency location corresponding to the GSCN of the synchronization raster entry within the same LBT bandwidth.
· Also based on the offsets signaled in PBCH payload (including MIB). 
· FFS: How many offsets
· Note: For ANR purpose, the SSB and and the associated CORESET0 are expected to be in the same LBT bandwidth
· Note: This working assumption assumes that there is only one sync raster point defined per 20 MHz. If RAN4 decides that there is more than one sync raster point per 20 MHz, then this working assumption is not valid and will be revisited


In our view, “offset 2” (i.e. the offset between the frequency location of the off-sync SS/PBCH block configured by gNB and the frequency location corresponding to the GSCN of the synchronization raster entry within the same LBT bandwidth) is implicit for determining CORESET0, and UE may not actually determine the offset 2, otherwise UE has to implement a new algorithm to get the location of CORESET0 (offset 1 in MIB + offset 2 + k_SSB). If the offset 2 is implicit, UE can only rely on the location of the “virtual” SSB with GSCN of the synchronization raster entry within the same LBT bandwidth, and reuse the legacy algorithm to get the location of CORESET0 (offset 1 in MIB + k_SSB), and spec impact is less. The following figure shows concept of offset 1, offset 2 and k_SSB.
[image: ]
[bookmark: _GoBack]Figure 6: Concept of offset 1, offset 2 and k_SSB
In the email discussion after RAN1#99, some companies concern on k_SSB is changed with the explicit offset 2. We are not sure about this. But with the implicit offset 2, k_SSB is surely unchanged, which has low risk of spec impact.
Also, we provide a TP based on Nokia’s suggestion in the email discussion after RAN1#99.
Proposal 2: Regard the offset between the frequency location of the off-sync SS/PBCH block configured by gNB and the frequency location corresponding to the GSCN of the synchronization raster entry within the same LBT bandwidth as an implicit offset, and consider to adopt the TP in Appendix 9.2.

RMSI PDSCH
It was agreed in RAN1#99 [4] to replace row 9 with an entry with (S=6, L=7).
	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)   



The corresponding change in 38.214 is shown as follows:
	For operation with shared spectrum channel access, as described in [16, TS 37.213], UE reinterprets S and L in row 9 of Table 5.1.2.1.1-2 as S=6 and L=7.


Considering the FFS point “if additional row can be replaced for (7.7), in our view, (S=7, L=7) is meaningful, because CSI-RS or Type0-PDCCH (if half-slot based Type0-PDCCH is supported) can be allocated in symbol 6 compared to S=6, L=7). The row to be replaced could be row 10, which starts at symbol colliding with SSB and has short duration like row 9, shown as follows.
	9
	2,3
	Type B
	0
	5
	2

	10
	2,3
	Type B
	0
	9
	2


Therefore, we propose to replace row 10 with an entry with (S=7, L=7) for default A table for PDSCH SLIV for normal CP in [5].
Proposal 3: Replace row 10 with an entry with (S=7, L=7) for default A table for PDSCH SLIV for normal CP, and consider to adopt the TP in Appendix 9.3.

DRS terminology
In our view, although there was an agreement to include RMSI in DRS in SI stage.
	Agreement: 
· Inclusion of the CSI-RS and RMSI-CORESET(s)+PDSCH(s) (carrying RMSI) associated with SS/PBCH block(s) in addition to the SS/PBCH burst set in one contiguous burst (tentatively referred to as the NR-U DRS) can be beneficial for
· Meeting OCB requirement
· Compacting signals in time domain to limit the required number of channel access and for short channel occupancy
· Support of stand-alone NR-U deployments
· Support of automatic neighbour relations (ANR) functionality in an NR-U deployment 
· Resolution of PCI confusion in an NR-U deployment
· Note: The NR-U DRS (it can be called something else in the future) can include signals and channels that are required for cell acquisition etc. and is not limited only to reference signals
· The transmission of additional signals such as OSI and paging within the NR-U DRS is allowed and can be beneficial
· Note: This does not imply that RMSI-CORESET+PDSCH and CSI-RS can only be transmitted as part of the NR-U DRS, and does not imply that these are necessarily part of all NR-U DRS transmissions.


However, in WI stage, there was no agreement to define a container like “DRS” or “discovery burst” to contain both SSB and RMSI in RAN1 spec for the purpose other than channel access. For channel access, there is necessity to define “discovery burst” in 37.213 to specify the channel access priority of whole staff of SSB and RMSI.
Proposal 4: Do not define “DRS” or “discovery burst” terminology in spec 38.211/212/213.

Multiplexing between SSB and CSI-RS
It was agreed in RAN1#99 to support CSI-RS multiplexing in DRS following channel access procedures for DRS.
	Agreement:
Support CSI-RS multiplexing in DRS following channel access procedures for DRS
· Note: This address the FFS in 37.213 on if CSI-RS multiplexing is allowed in DRS


It addresses that DRS including CSI-RS can use Cat-2 LBT, and it was captured in 37.213.
	-    A discovery burst refers to a DL transmission burst including a set of signal(s) and/or channel(s) confined within a window and associated with a duty cycle. The discovery burst can be any of the following:
-    Transmission(s) initiated by an eNB that includes a primary synchronization signal (PSS), secondary synchronization signal (SSS) and cell-specific reference signal(s)(CRS) and may include non-zero power CSI reference signals (CSI-RS).
-    Transmission(s) initiated by a gNB that includes at least an SS/PBCH block consisting of a primary synchronization signal (PSS), secondary synchronization signal (SSS), physical broadcast channel (PBCH) with associated demodulation reference signal (DM-RS) and may also include CORESET for PDCCH scheduling PDSCH with SIB1, and PDSCH carrying SIB1 and/or non-zero power CSI reference signals (CSI-RS).


First of all, in our view, multiplexing CSI-RS for CSI acquisition in DRS may be beneficial to raise TXOP of periodic CSI-RS in connected mode, if Cat-2 LBT for DRS is applied. But the benefit may be reduced by aperiodic CSI reporting.
For Cat-2 LBT, DRS (discovery burst) is transmitted without COT informed by DCI format 2-0, so generally UE should detect DRS occurrence via SSB detection. In other words, UE should decode Type0-PDCCH and PDSCH carrying SIB1 only if the associated SSB is detected. For CSI-RS in DRS, it is the same. UE does not support blind detection of CSI-RS in DRS which may have unaffordable complexity at UE and cannot be brought out at the stage of R16 finalization. How to let UE to know occurrence of CSI-RS in DRS should be discussed.
Proposal 5: UE does not support blind detection of CSI-RS in DRS. How to let UE to know occurrence of CSI-RS in DRS should be discussed. 

Conclusion
In the contribution, we have the following proposals.
Proposal 1: In the table 13-11 in 38.213, remove M=2, and replace M=1 with M=1/2 in the table, and reserve last 8 rows for new band (e.g. 6GHz), and consider to adopt the TP in Appendix 9.1.
Proposal 2: Regard the offset between the frequency location of the off-sync SS/PBCH block configured by gNB and the frequency location corresponding to the GSCN of the synchronization raster entry within the same LBT bandwidth as an implicit offset, and consider to adopt the TP in Appendix 9.2.
Proposal 3: Replace row 10 with an entry with (S=7, L=7) for default A table for PDSCH SLIV for normal CP, and consider to adopt the TP in Appendix 9.3.
Proposal 4: Do not define “DRS” or “discovery burst” terminology in spec 38.211/212/213.
Proposal 5: UE does not support blind detection of CSI-RS in DRS. How to let UE to know occurrence of CSI-RS in DRS should be discussed.
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Appendix
TP for TS 38.213
------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
[bookmark: _Ref500334477][bookmark: _Toc12021495][bookmark: _Toc20311607][bookmark: _Toc26719432][bookmark: _Toc29894872][bookmark: _Toc29899171][bookmark: _Toc29899589][bookmark: _Toc29917325]13	 UE procedure for monitoring Type0-PDCCH CSS sets
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
For operation with shared spectrum channel access and for the SS/PBCH block and CORESET multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214]. For a candidate SS/PBCH block index , where , two consecutive slots starting from slot  include the associated Type0-PDCCH monitoring occasions. The UE determines an index of slot  as  that is in a frame with system frame number (SFN)  satisfying  if , or in a frame with SFN satisfying  if .  and  are provided by Table 13-11A, and  based on the SCS for PDCCH receptions in the CORESET [4, TS 38.211]. The index for the first symbol of the CORESET in slots  and  is the first symbol index provided by Table 13-11. The UE does not expect to be configured with , or with , when .
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
Table 13-11A: Parameters for PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 1 and FR1
	Index
	[image: ]
	Number of search space sets per slot
	[image: ]
	First symbol index

	0
	0
	1
	11/2
	0

	1
	0
	2
	1/2
	{0, if [image: ] is even}, {[image: ], if [image: ] is odd}

	2
	2
	1
	11/2
	0

	3
	2
	2
	1/2
	{0, if [image: ] is even}, {[image: ], if [image: ] is odd}

	4
	5
	1
	11/2
	0

	5
	5
	2
	1/2
	{0, if [image: ] is even}, {[image: ], if [image: ] is odd}

	6
	7
	1
	11/2
	0

	7
	7
	2
	1/2
	{0, if [image: ] is even}, {[image: ], if [image: ] is odd}

	8
	0
	1
	2
	0

	9
	5
	1
	2
	0

	10
	0
	1
	1
	1

	11
	0
	1
	1
	2

	12
	2
	1
	1
	1

	13
	2
	1
	1
	2

	14
	5
	1
	1
	1

	15
	5
	1
	1
	2


-------------------------------------------------------- End of Text Proposal --------------------------------------------------------

9.2TP for TS 38.213
------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
13	UE procedure for monitoring Type0-PDCCH CSS sets
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
For operation with shared spectrum channel access, a UE determines anthe offset in Table 13-1A and Table 13-2A from a smallest RB index of the CORESET for Type0-PDCCH CSS set to a smallest RB index of the common RB overlapping with a first RB of the corresponding SS/PBCH block that would be located at the GSCN of a synchronization raster entry as defined in [8-1, TS 38.101-1], where the synchronization raster entry is located in the same channel as the SS/PBCH block used for the shared spectrum channel access procedure, as described in [15, TS 37.213].
-	according to the offset in Table 13-1A and Table 13-2A, if the frequency position of the SS/PBCH block corresponds to the GSCN of a synchronization raster entry as defined in [8-1, TS 38.101-1], and
-	according to a sum of a first offset and a second offset, where
-	the first offset is provided in Table 13-1A and Table 13-2A, and 
-	the second offset is determined as the difference from the frequency position of the SS/PBCH block provided by ssbFrequency in a measurement configuration associated with a reporting configuration providing reportCGI to the frequency position corresponding to the GSCN of a synchronization raster entry, where the synchronization raster entry is located in the same channel as the SS/PBCH block used for the shared spectrum channel access procedure, as described in [15, TS 37.213], if the frequency position of the SS/PBCH block does not correspond to the GSCN of a synchronization raster entry as defined in [8-1, TS 38.101-1]
where Tthe offsets are defined with respect to the SCS of the CORESET for Type0-PDCCH CSS set that is same as the SCS of the corresponding SS/PBCH block. UE may determine the corresponding SS/PBCH block based on the offset between the frequency location of SS/PBCH block used for the shared spectrum channel access procedure and the frequency location corresponding to the GSCN of the synchronization raster entry within the same channel. 
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------

TP for TS 38.214
------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
· [bookmark: _Toc11352085][bookmark: _Toc20317975][bookmark: _Toc27299873][bookmark: _Toc29673138][bookmark: _Toc29673279][bookmark: _Toc29674272]5.1.2.1.1	Determination of the resource allocation table to be used for PDSCH
For operation with shared spectrum channel access, as described in [16, TS 37.213], UE reinterprets S and L in row 9 of Table 5.1.2.1.1-2 as S=6 and L=7, and UE reinterprets S and L in row 10 of Table 5.1.2.1.1-2 as S=7 and L=7.
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------
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