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Introduction
This contribution discusses the remaining issues on initial access procedure in NR-U.
[bookmark: _Ref494215420]
SSB transmission

Interpretation of ssb-PositionsInBurst
In RAN1#99, interpretation of ssb-PositionsInBurst in each occurrence was listed in [1] with most companies’ consensus.
In general, ssb-InPostionsInburst in 38.331 is interpreted as follows. There are two interpretations for different scenarios:
· the first interpretation is the indication of the SS/PBCH block index (i.e. beam index);
· the second interpretation is the derivation of the potentially transmitted SS/PBCH block, or the SS/PBCH block transmission according to ssb-PostionsInBurst“, or the candidate SS/PBCH block index etc., which is related to resource of candidate SS/PBCH block.
	38.331
	6.3.2
	ssb-PositionsInBurst in ServingCellConfigCommon

	Indicates the time domain positions of the transmitted SS-blocks in a half frame with SS/PBCH blocks as defined in TS 38.213 [13], clause 4.1. The first/ leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted. The network configures the same pattern in this field as in the corresponding field in ServingCellConfigCommonSIB.
	When the corresponding specification for NR-U is developed, the terminology for indexing SS/PBCH block should use “SS/PBCH block index”. RAN1’s understanding is, for NR-U, a bit set to 1 at position k (indexing starts at 1) in the bitmap indicates SS/PBCH block index k-1. A UE can derive the time domain positions of the potentially transmitted candidate SS/PBCH blocks in a  discovery burst transmission window based on this bitmap. From a value 0 at position k in the bitmap, the UE can derive the candidate SS/PBCH block(s) with index corresponding to the SS/PBCH block index k-1 are not transmitted, while from a value 1 at position k in the bitmap, the UE can derive the candidate SS/PBCH block(s) with index corresponding to the SS/PBCH block index k-1 are potentially transmitted. 
Also, for NR-U, the UE expects that a bit at position k > Q is set to 0, and the number of actually transmitted SS/PBCH blocks equal to the number of value 1 in the bitmap. 
The network configures the same pattern in this field as in the corresponding field in ServingCellConfigCommonSIB.


Some examples from [1] are listed in the following table.
Table 1: Examples of the two interpretations in [1]
	Interpretation 
	Spec
	Topic
	Detailed description in Rel-15
	RAN1 consensus

	The second interpretation
	38.213
	UE procedure for receiving control information
	For monitoring of a PDCCH candidate in a slot
-	If the UE has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell and if the UE does not monitor PDCCH candidates in a Type0-PDCCH CSS set and at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SIB1, the UE is not required to monitor the PDCCH candidate.
…
	When the corresponding specification for NR-U is developed, the terminology for indexing SS/PBCH block should use “SS/PBCH block index”. RAN1’s intention is, for both bullets, the at least one RE for determining the UE not required to monitor the PDCCH candidate is RE corresponding to candidate SS/PBCH block with index corresponding to  a SS/PBCH block index provided by ssb-PositionsInBurst. 

	The second interpretation
	38.214
	PDSCH resource mapping
	When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
…
	RAN1’s intention is, the UE assumes SS/PBCH block transmission according to candidate SS/PBCH block index(es) corresponding to SS/PBCH block index(es) provided by ssb-PositionsInBurst.

	The first interpretation
	38.213
	SSB-to-RO mapping
	SS/PBCH block indexes provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon are mapped to valid PRACH occasions in the following order where the parameters are described in [4, TS 38.211].
…
	When the corresponding specification for NR-U is developed, the terminology for indexing SS/PBCH block should use “SS/PBCH block index”.


Just from the wording, “SS/PBCH block index provided by ssb-PositionsInBurst” in “UE procedure for receiving control information” may be misunderstood as the first interpretation. It is obvious that one RE should corresponds to candidate SS/PBCH block. Hence, it is suggested that “SS/PBCH block index provided by ssb-PositionsInBurst” in “UE procedure for receiving control information” should be modified, e.g.,
For monitoring of a PDCCH candidate in a slot
-	If the UE has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell and if the UE does not monitor PDCCH candidates in a Type0-PDCCH CSS set and at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to a SS/PBCH block transmission according to ssb-PositionsInBurst in SIB1, the UE is not required to monitor the PDCCH candidate.
[bookmark: _GoBack]Furthermore, some other wordings in 38.213 for the second interpretation, but not captured in [1], should be also updated for consistence. Therefore, we have the following proposal.
Proposal 1: If it means derivation of the potentially transmitted candidate SS/PBCH blocks or the candidate SS/PBCH block index related to ssb-PositionsBurst, then use wording “SS/PBCH transmission according to ssb-PositionsBurst” or “candidate SS/PBCH index indicated by ssb-PositionsBurst”, and consider to adopt TP in Appendix 5.1. 

Terminology of “discovery burst transmission window”
As mentioned in our companion contribution [2], there was no intention to define “DRS” in WI stage except for channel access topic. For each agreement related to “discovery burst transmission window”, there seems nothing mentioned about Type0-PDCCH or corresponding SIB1 PDSCH. So, when we are talking about “discovery burst transmission window”, indeed we are talking about “SS/PBCH block transmission window”. Especially when M=1 or 2 in table of Type0-PDCCH monitoring occasion, the time span of “DRS” or discovery burst (including Type0-PDCCH and corresponding SIB1 PDSCH) will be too large, so “discovery burst transmission window” seem much larger than that of “SS/PBCH block transmission window”. Hence, at least in case of M=1 or 2, “discovery burst transmission window” in 38.213 means the SS/PBCH block transmission window. If we keep “discovery burst transmission window” in 38.213, there could be a misunderstanding that Type0-PDCCH and corresponding SIB1 PDSCH should confined in the window as well in the future discussion. 
Therefore, we suggest replacing terminology “discovery burst transmission window” with “SS/PBCH block transmission window”. 
Proposal 2: Replacing terminology “discovery burst transmission window” with “SS/PBCH block transmission window” in spec 38.213, and consider to adopt TP in Appendix 5.2.

Conclusion
We have the following proposals.
Proposal 1: If it means derivation of the potentially transmitted candidate SS/PBCH blocks or the candidate SS/PBCH block index related to ssb-PositionsBurst, then use wording “SS/PBCH transmission according to ssb-PositionsBurst” or “candidate SS/PBCH index indicated by ssb-PositionsBurst”, and consider to adopt TP in Appendix 5.1.
Proposal 2: Replacing terminology “discovery burst transmission window” with “SS/PBCH block transmission window” in spec 38.213, and consider to adopt TP in Appendix 5.2.
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Appendix
TP for TS 38.213
------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
[bookmark: _Toc12021485][bookmark: _Toc20311597][bookmark: _Toc26719422][bookmark: _Toc29894857][bookmark: _Toc29899156][bookmark: _Toc29899574][bookmark: _Toc29917311]10	UE procedure for receiving control information
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------

For monitoring of a PDCCH candidate by a UE in a slot or in a span, if the UE
[bookmark: _Hlk493885951]-	has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to a SS/PBCH block index provided bytransmission according to ssb-PositionsInBurst in SIB1, 
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a UE in a slot, if the UE
-	has received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to a SS/PBCH block index provided bytransmission according to ssb-PositionsInBurst in ServingCellConfigCommon, 
the UE is not required to monitor the PDCCH candidate.
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------

------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
[bookmark: _Ref491452917][bookmark: _Toc12021462][bookmark: _Toc20311574][bookmark: _Toc26719399][bookmark: _Toc29894830][bookmark: _Toc29899129][bookmark: _Toc29899547][bookmark: _Toc29917284]8.1	Random access preamble
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
[bookmark: _Hlk29801864]For unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least [image: ] symbols after a last SS/PBCH block reception symbol, where [image: ] is provided in Table 8.1-2.
-	the index of the SS/PBCH block is provided byaccording to ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon 
-	If a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least [image: ] symbols after a last downlink symbol and at least [image: ] symbols after a last SS/PBCH block symbol, where [image: ] is provided in Table 8.1-2, and if ChannelAccessType-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the index of the SS/PBCH block is provided byaccording to ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon. 
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------

------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
A SS/PBCH block symbol is a symbol of an SS/PBCH block with candidate SS/PBCH block index indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon.
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------

------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
11.1.1	UE procedure for determining slot format
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
For a set of symbols of a slot corresponding to SS/PBCH blocks with candidate SS/PBCH block indexes indicated to a UE by ssb-PositionsInBurst in SIB1, or by ssb-PositionsInBurst in ServingCellConfigCommon, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink.
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------

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, a UE assumes that transmission of SS/PBCH blocks in a half frame is within a discovery burstSS/PBCH block transmission window that starts from the first symbol of the first slot in a half-frame. The UE can be provided per serving cell by DiscoveryBurst-WindowLength-r16 a duration of the discovery burstSS/PBCH block transmission window. If DiscoveryBurst-WindowLength-r16 is not provided, the UE assumes that the duration of the discovery burstSS/PBCH block transmission window is a half frame. For a serving cell, the UE assumes that a periodicity of the discovery burstSS/PBCH block transmission window is same as a periodicity of half frames for receptions of SS/PBCH blocks in the serving cell. The UE assumes that one or more SS/PBCH blocks indicated by ssb-PositionsInBurst may be transmitted within the discovery burstSS/PBCH block transmission window and have candidate SS/PBCH blocks indexes corresponding to SS/PBCH block indexes provided by ssb-PositionsInBurst. If MSB , , of ssb-PositionsInBurst is set to 1, the UE assumes that one or more SS/PBCH blocks within the discovery burstSS/PBCH block transmission window with candidate SS/PBCH block indexes corresponding to SS/PBCH block index equal to  may be transmitted; if MSB  is set to 0, the UE assumes that the SS/PBCH block(s) are not transmitted.
For operation with shared spectrum channel access, a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burstSS/PBCH block transmission window or across discovery burstSS/PBCH block transmission windows are quasi co-located with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214], if a value of  is same among the SS/PBCH blocks.  is an index of a DM-RS sequence transmitted in a PBCH of a corresponding SS/PBCH block, and  is either provided by ssbPositionQCL-Relationship-r16 or, if ssbPositionQCL-Relationship-r16 is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4-1. ssbSubcarrierSpacingCommon indicates SCS of RMSI only for the case of "operation without shared spectrum".The UE assumes that within a discovery burstSS/PBCH block transmission window, a number of transmitted SS/PBCH blocks on a serving cell is not larger than . The UE can determine an SS/PBCH block index according to , or according to  where  is the candidate SS/PBCH block index.
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------
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