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1 Introduction
This contribution discusses the remaining issues of initial access signals and channels for NR-U:
· Remaining details for indication of 
· Remaining details for  in NR-U
· Remaining details for ssb-PositionQCL-Common-r16
· Remaining details for SS/PBCH block for RLM
· Remaining details for RSSI measurement
· CSI-RS in discovery burst
2 Remaining Details for Indication of  
RAN2 has sent a response LS regarding the indication of  in MIB [1], notifying RAN1 that there is no consensus in RAN2 to use the spare bit for this purpose, and hence, the LSB of ssb-SubcarrierOffset shall be used for indicating . Accordingly, the following change is expected to TS 38.213. 
Proposal 1: Adopt the following TP for Section 4.1 of TS 38.213
================================= Start of TP for TS 38.213 =================================
4.1 	Cell Search
[bookmark: _GoBack]================================ Unchanged Texts Omitted =================================
For operation with shared spectrum channel access, a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst 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. ssbsSubcCarrierSpacingCommon indicates SCS of RMSI only for the case of "operation without shared spectrum channel access". The UE assumes that within a discovery burst 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.
Table 4-1: Mapping between the combination of subCarrierSpacingCommon and [spare or LSB of ssb-SubcarrierOffset] to 
	subCarrierSpacingCommon
	[spare or LSB of ssb-SubcarrierOffset]
	

	scs15or60
	0
	1

	scs15or60
	1
	2

	scs30or120
	0
	4

	scs30or120
	1
	8


================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 38.213 =================================
3 Remaining Details for  in NR-U 
In the last e-Meeting, there was a discussion on the definition of  for NR-U. First of all, this notation is still essentially required to describe the maximum number of SS/PBCH block beams in a given cell. However, based on our observation, no RAN4 spec intends to define this notation, hence, the citation of TS 38.104 is not technically solid. Hence, we have the following proposal to clarify this notation. 
Proposal 2: Adopt the following TP for TS 38.213:
================================= Start of TP for TS 38.213 =================================
4.1	Cell Search
================================ Unchanged Texts Omitted =================================
The candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to , where 
-	for operation without shared spectrum channel access, , is same as  and  is the maximum number of SS/PBCH block indexes in a cellas described in [9, TS 38.104]
-	for operation with shared spectrum channel access,  for 15 kHz SCS of SS/PBCH blocks, and  for 30 kHz SCS of SS/PBCH blocks, and  
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 38.213 =================================
4 Remaining Details for ssb-PositionQCL-Common-r16
RAN1 has agreed to support a RRC parameter ssb-PositionQCL-Common-r16 for deriving QCL assumption among SS/PBCH blocks, and there is no intended default UE behavior if the field is missing. Based on this observation, the RRC parameter ssb-PositionQCL-Common-r16 should be mandatory.  
Proposal 3: The RRC parameter ssb-PositionQCL-Common-r16 should be mandatory in MeasObjectNR, SIB2, and SIB4. 
· Send an LS to RAN2.
5 Remaining Details for SS/PBCH Block for RLM 
RAN1 has clarified the concepts of SS/PBCH block index and candidate SS/PBCH block index, as well as their association relationship. Especially, the RRC parameter ssb-PositionsInBurst has been reinterpreted for NR-U with clarification of using candidate SS/PBCH block index and SS/PBCH block index. However, similar clarification for RLM is missing, and for this purpose, we propose the following TP. 
Proposal 4: Adopt the following TP for TS 38.213:
================================= Start of TP for TS 38.213 =================================
5	Radio Link Monitoring
================================ Unchanged Texts Omitted =================================
For operation with shared spectrum channel access, when a UE is provided a SS/PBCH block index by ssb-Index, the UE is expected to perform radio link monitoring using SS/PBCH block(s) in the discovery burst transmission window as described in Clause 4.1, where the SS/PBCH block(s) have candidate SS/PBCH block index corresponding to SS/PBCH block index provided by ssb-Index.
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 38.213 =================================
6 Remaining Details for RSSI Measurement 
In the last meeting, it was agreed that the numerology of symbol as the time-domain unit for RSSI measurement can be configured from {15 kHz with NCP, 30 kHz with NCP, 60 kHz with NCP, 60 kHz with ECP}, and the configurable duration for RSSI measurement can be from {sym1, sym14, sym28, sym42, sym70}. Due to the addition of ECP, the duration for RSSI measurement should take into the symbol number for ECP into account. Hence, we have the following proposal.  
Proposal 5: For RSSI measurement, the number of symbols for RSSI measurement should take ECP into account. 
· Alt 1: Add {sym12, sym24, sym36, sym60} as extra supported symbol numbers;
· Alt 2: Modify the supported symbol numbers as {sym1, sym14or12, sym28or24, sym42or36, sym70or60}.
7 CSI-RS in Discovery Burst 
In LTE LAA, a CSI-RS resource can be configured in discovery burst, and its transmission location can be flexible according to the result of LBT. To facilitate simpler UE detection and measurement, same CSI-RS sequence is utilized per half frame. An example of LTE LAA CSI-RS in discovery burst is shown in Figure 1. 


[bookmark: _Ref32311461]Figure 1 Illustration of LTE LAA CSI-RS in discovery burst.
For NR-U, CSI-RS as part of discovery burst was agreed to be supported, in order to share channel access procedure with SS/PBCH block in the discovery burst. However, current NR CSI-RS may not fully achieve the same level of functionality of CSI-RS as in LTE LAA. For example, in order to configure UE to monitor multiple occasions for CSI-RS within a discovery burst transmission window, multiple CSI-RS resources need to be configured for such UE (e.g. 10 CSI-RS resources for monitoring each slot in the 5 ms transmission window), and the gNB needs to utilize CSI-RS validation method (e.g. by using TDD configuration and/or GC-PDCCH) to indicate UE whether the corresponding CSI-RS resources are transmitted. For the scenario that TDD configuration is not applicable (which is typical for NR-U) and/or GC-PDCCH is not configured to be monitored, the UE has to detect all the CSI-RS and perform corresponding measurement. In this sense, the gNB shall always guarantee the transmission of CSI-RS, otherwise, the measurement performance can be degraded due to LBT. Meanwhile, the UE needs to utilize a distinct CSI-RS sequence for detection and measurement in each monitoring occasion (e.g. also 10 CSI-RS sequences if monitoring each slot in the 5 ms transmission window), which is not efficient from the UE perspective. 
The above analysis shows inefficiency for the typical implementation scenario mentioned by the RAN1 group, and functionally, current Rel-15 CSI-RS can still work for RRM due to a large number of configurations for RRM, although not efficiently as discussed above. However, the above mentioned typical implementation scenario is not possible for RLM, wherein the maximum number of RS for RLM is only 4, and the RS includes both SS/PBCH block and CSI-RS, so the gNB cannot implement with multiple CSI-RS occasions in a discovery burst. To resolve this issue, we propose the following enhancement to NR-U CSI-RS in discovery burst, at least for RLM purpose. 
In one aspect, at least for RLM, one CSI-RS resource shall have multiple potential transmission locations within the discovery burst transmission window, similar to the SS/PBCH blocks in the discovery burst. NR-U has already introduced QCL assumption parameter  for SS/PBCH blocks in the discovery burst transmission window, and the same parameter can be utilized for CSI-RS for RLM in the discovery burst transmission window. Since the unit for  is number of SS/PBCH blocks, and its value range is from {1, 2, 4, 8}, the wrapped-around granularity for CSI-RS transmission shall be . 
In another aspect, to facilitate UE’s detection and measurement, the group of CSI-RS sequences corresponding to the group of QCLed SS/PBCH blocks shall utilize the same CSI-RS sequence, similar to LTE LAA. 
An illustration of the proposed enhancement is shown in Figure 2. 


[bookmark: _Ref32314194]Figure 2 Illustration of proposed NR CSI-RS enhancement in discovery burst.
Proposal 6: At least for RLM, NR-U shall support the following enhancement to CSI-RS as part of discovery burst: 
· UE assumes a CSI-RS resource has at least one transmission occasions in a discovery burst transmission window, wherein the slot index of the transmission occasion has the same value of ; 
· The initial condition for generating the CSI-RS sequence in a discovery burst transmission window is the same in at least one transmission occasions and according to 
.
· Adopt the following TP for Section 5 of TS 38.213 and TP for Section 7.4.1.5.2 of TS 38.211
================================= Start of TP for TS 38.213 =================================
5 	Radio Link Monitoring
================================ Unchanged Texts Omitted =================================
For operation with shared spectrum channel access, when a UE is provided a SS/PBCH block index by ssb-Index, the UE is expected to perform radio link monitoring using SS/PBCH block(s) in the discovery burst transmission window as described in Clause 4.1. 
For operation with shared spectrum channel access, when a UE is provided a CSI-RS resource configuration index by csi-RS-Index, and the CSI-RS resource is configured in the discovery burst transmission window, the UE assumes the CSI-RS resource can be transmitted in one of the occasions in the discovery burst transmission window with slot index having the same value of , where  is the slot index within the discovery burst transmission window.
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 38.213 =================================
================================= Start of TP for TS 38.211 =================================
[bookmark: _Toc19796515][bookmark: _Toc26459741][bookmark: _Toc29230391][bookmark: _Toc36026650]7.4.1.5.2	Sequence generation

The UE shall assume the reference-signal sequence  is defined by



where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialised with





at the start of each OFDM symbol where  and  is the slot index within the discovery burst transmission window, if the CSI-RS resource is configured within a discovery burst transmission window for radio link monitoring and for operation with shared spectrum channel access, and  is the slot number within a radio frame otherwise,  is the OFDM symbol number within a slot, and  equals the higher-layer parameter scramblingID or sequenceGenerationConfig.
================================= End of TP for TS 38.211 =================================
8 Conclusion
The proposals made in this contribution are summarized below:
Proposal 1: Adopt the following TP for Section 4.1 of TS 38.213
================================= Start of TP for TS 38.213 =================================
4.1 	Cell Search
================================ Unchanged Texts Omitted =================================
For operation with shared spectrum channel access, a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst 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. ssbsSubcCarrierSpacingCommon indicates SCS of RMSI only for the case of "operation without shared spectrum channel access". The UE assumes that within a discovery burst 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.
Table 4-1: Mapping between the combination of subCarrierSpacingCommon and [spare or LSB of ssb-SubcarrierOffset] to 
	subCarrierSpacingCommon
	[spare or LSB of ssb-SubcarrierOffset]
	

	scs15or60
	0
	1

	scs15or60
	1
	2

	scs30or120
	0
	4

	scs30or120
	1
	8


================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 38.213 =================================
Proposal 2: Adopt the following TP for TS 38.213:
================================= Start of TP for TS 38.213 =================================
4.1	Cell Search
================================ Unchanged Texts Omitted =================================
The candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to , where 
-	for operation without shared spectrum channel access, , is same as  and  is the maximum number of SS/PBCH block indexes in a cellas described in [9, TS 38.104]
-	for operation with shared spectrum channel access,  for 15 kHz SCS of SS/PBCH blocks, and  for 30 kHz SCS of SS/PBCH blocks, and  
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 38.213 =================================
Proposal 3: The RRC parameter ssb-PositionQCL-Common-r16 should be mandatory in MeasObjectNR, SIB2, and SIB4. 
· Send an LS to RAN2.
Proposal 4: Adopt the following TP for TS 38.213:
================================= Start of TP for TS 38.213 =================================
5	Radio Link Monitoring
================================ Unchanged Texts Omitted =================================
For operation with shared spectrum channel access, when a UE is provided a SS/PBCH block index by ssb-Index, the UE is expected to perform radio link monitoring using SS/PBCH block(s) in the discovery burst transmission window as described in Clause 4.1, where the SS/PBCH block(s) have candidate SS/PBCH block index corresponding to SS/PBCH block index provided by ssb-Index.
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 38.213 =================================
Proposal 5: For RSSI measurement, the number of symbols for RSSI measurement should take ECP into account. 
· Alt 1: Add {sym12, sym24, sym36, sym60} as extra supported symbol numbers;
· Alt 2: Modify the supported symbol numbers as {sym1, sym14or12, sym28or24, sym42or36, sym70or60}.
Proposal 6: At least for RLM, NR-U shall support the following enhancement to CSI-RS as part of discovery burst: 
· UE assumes a CSI-RS resource has at least one transmission occasions in a discovery burst transmission window, wherein the slot index of the transmission occasion has the same value of ; 
· The initial condition for generating the CSI-RS sequence in a discovery burst transmission window is the same in at least one transmission occasions and according to 
.
· Adopt the following TP for Section 5 of TS 38.213 and TP for Section 7.4.1.5.2 of TS 38.211
================================= Start of TP for TS 38.213 =================================
5 	Radio Link Monitoring
================================ Unchanged Texts Omitted =================================
For operation with shared spectrum channel access, when a UE is provided a SS/PBCH block index by ssb-Index, the UE is expected to perform radio link monitoring using SS/PBCH block(s) in the discovery burst transmission window as described in Clause 4.1. 
For operation with shared spectrum channel access, when a UE is provided a CSI-RS resource configuration index by csi-RS-Index, and the CSI-RS resource is configured in the discovery burst transmission window, the UE assumes the CSI-RS resource can be transmitted in one of the occasions in the discovery burst transmission window with slot index having the same value of , where  is the slot index within the discovery burst transmission window.
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 38.213 =================================
================================= Start of TP for TS 38.211 =================================
7.4.1.5.2	Sequence generation

The UE shall assume the reference-signal sequence  is defined by



where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialised with





at the start of each OFDM symbol where  and  is the slot index within the discovery burst transmission window, if the CSI-RS resource is configured within a discovery burst transmission window for radio link monitoring and for operation with shared spectrum channel access, and  is the slot number within a radio frame otherwise,  is the OFDM symbol number within a slot, and  equals the higher-layer parameter scramblingID or sequenceGenerationConfig.
================================= End of TP for TS 38.211 =================================
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