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1 Introduction
This contribution discusses the remaining issues of initial access signals and channels for NR-U:
· Remaining details for SSB Transmission
· Remaining details for PRACH-PUSCH Gap in 2-step RACH
· Remaining details for SS/PBCH block for RLM
· Remaining details for RSSI measurement
· CSI-RS in discovery burst
2 Remaining Details for SSB Transmission 
In the last e-Meeting, the transmission of SS/PBCH block in a discovery burst transmission window was discussed. Two alternative proposals were under discussion but RAN1 didn’t get consensus on this issue. 
In a first alternative, the transmission of SS/PBCH block burst within a discovery burst transmission window is subject to one LBT procedure, such that the UE can assume the difference between the first and last candidate SS/PBCH block index of the transmission burst is smaller than Q. 
In a second alternative, there is no restriction on the LBT procedure for the SS/PBCH block transmission, and multiple bursts of SS/PBCH block transmission are allowed and up to gNB’s implementation. For this alternative, there is no further requirement on UE behaviour, and hence no specification impact, but it would be good for RAN1 to make a conclusion to allow multiple LBT procedure in a discovery burst transmission window. 
For example, the following transmission of SS/PBCH block is allowed in Alt 2, but not allowed by Alt 1. 


Figure 1 Illustration of multiple SS/PBCH block burst in a discovery burst transmission window.
From the UE perspective, Alt 1 is a little beneficial at least in the sense of multi-beam measurement, e.g. after a SS/PBCH block corresponding to a first beam is detected, the UE can expect another SS/PBCH block responding to a second beam is not more than Q away from the detected SS/PBCH block. However, Alt 1 indeed introduces restriction from the network side to prohibit multiple burst and multiple associated LBT procedures. Both of the alternatives have technical merit to support, and we don’t have strong preference between them, but RAN1 needs to clarify anyway on one of the alternative. 
Proposal 1: RAN1 clarifies one from the following alternatives:
· Alt 1: Only support single SS/PBCH block burst transmission and single associated LBT procedure in a discovery burst transmission window.
· Spec impact: UE can assume the difference between the first and last candidate SS/PBCH block index of the transmission burst is smaller than Q.
· Alt 2: Support multiple SS/PBCH block bursts transmission in a discovery burst transmission window, wherein each SS/PBCH block burst is associated with a separate LBT procedure.
· No spec impact.
3 Remaining Details for PRACH-PUSCH Gap in 2-step RACH 
In the last e-Meeting, the PRACH-PUSCH gap in 2-step RACH for NR-U was discussed, and the focus of the discussion was whether the gap can be smaller than 2 symbols (e.g. 0 symbol), wherein 2 symbols are the minimum gap duration for licensed band. 
For the following typical PRACH slot containing multiple ROs and POs, only the last RO in the slot can have a chance to be associated with PO using a gap with N<2, but this association can only be achieved by introducing many restricted conditions in the configuration. Meanwhile, since there is no LBT gap reserved for the ROs before the last RO, there is no guarantee that the last RO can always be utilized, then even the configuration is achievable, why the UE has to choose that RO by taking the risk of a successful LBT at that particular location. Moreover, according to current SSB-RO association rule, only one or a part of SSBs are associated with the last RO, which means the benefit of N<2 can only happen for those SSBs, and it implicitly introduces a bias to the SSBs within all the SSBs.


Figure 2 Illustration of N<2 for PRACH-PUSCH gap.
Hence, the proposal of supporting N<2 is only suitable for the single beam operation and/or a particular PRACH format where only one RO exists in the PRACH slot, it is quite arguable on "how often" it could works. For RACH configuration perspective, assuming the allowed configuration is the spec are meaningful, and for the new NR-U preamble sequence length, it uses the preamble format A~C, which in total there are 9 formats, among which there is only one B4 intends to almost occupy the whole slot, and more strictly, only when the B4 is located at the end of the PRACH slot, the proposed N<2 (e.g., N=0) could have potential to work. But among the 24 entries for B4, there is less than 50% (i.e., 10 over 24) could satisfy that the B4 is at the end. For other shorter format, the percentage of the qualified configuration is far lower. Pls note this is only from configuration point of view, which usually will be further filter out by validation to see whether it is really able to be used, which might further reduce the applicability of them. To the LBT feature in NR-U, having multiple ROs in a slot it is even miserable for the last RO in the slot, since it could be easily blocked as explained above. For SSB configuration perspective, someone may think the "single SSB might be fine for many deployments"; but from configuration perspective, once multiple SSBs are configured, the proposed N=0 could face the risk to unbalance the "good RO"(with N=0), or "bad RO", so to further limit the configuration options for gNB. 
    With above said, we can hardly think the proposed N=0 or trying to identify which case have shorter N is a good way forward and the proposal may not be efficient/possible for a general case. In this sense, although we see the possible merit of supporting a no gap transmission for PRACH and PUSCH to facilitate a single LBT procedure, the use case of N<2 is indeed very limited but a UE needs to implement much more comparing to the licensed band. 
Proposal 2: The PRACH-PUSCH gap in 2-step RACH for NR-U is the same as licensed band in Rel-16.
4 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 3: 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 =================================
5 Remaining Details for RSSI Measurement 
In the last e-Meeting, the number of symbols for RSSI measurement were discussed, taking into consideration of the numerology support for NR-U. The following proposal with two alternatives to be down-selected were discussed. 
Proposal:
For the value ranges for measDuration-r16,
· Alt 1: {sym1, sym14or28or56or48, sym28or56or112or96, sym42or84or168or144, sym70or140or280or240} 
· “sym14or28or56or48” refers to 14 symbols for 15 kHz SCS, 28 symbols for 30 kHz SCS, 56 symbols for 60 kHz SCS with NCP, and 48 symbols for 60 kHz SCS with ECP, respectively, and so on
· Inform RAN2 of this decision (can be within updated RRC parameter spread sheet that we send to RAN2, not necessarily a separate LS)
· Alt 2: {sym1, sym14or12, sym28or24, sym42or36, sym70or60} 
· “sym14or12” refers to 14 symbols for NCP and 12 symbols for ECP, respectively, and so on
· Inform RAN2 of this decision (can be within updated RRC parameter spread sheet that we send to RAN2, not necessarily a separate LS)
· If measured bandwidth of RSSI overlaps with the active DL BWP, UE performs RSSI measurement with the SCS of the active DL bandwidth part during the measurement duration derived from combination of measDuration-r16 and rmtc-ref-SCS-CP. The UE expects the number of symbol(s) to perform RSSI measurement with respect to the SCS of the active DL BWP is an integer.
For RSSI measurement, the absolute time duration for measurement is essential, and considering the flexible frame structure of NR, it’s better to support more flexible measurement durations comparing to LAA. Hence, Alt 2 is slightly preferred. 
Proposal 4: The value ranges for measDuration-r16 in RSSI measurement are {sym1, sym14or12, sym28or24, sym42or36, sym70or60}.
6 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 5: 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 =================================
7 Conclusion
The proposals made in this contribution are summarized below:
Proposal 1: RAN1 clarifies one from the following alternatives:
· Alt 1: Only support single SS/PBCH block burst transmission and single associated LBT procedure in a discovery burst transmission window.
· Spec impact: UE can assume the difference between the first and last candidate SS/PBCH block index of the transmission burst is smaller than Q.
· Alt 2: Support multiple SS/PBCH block bursts transmission in a discovery burst transmission window, wherein each SS/PBCH block burst is associated with a separate LBT procedure.
· No spec impact.
Proposal 2: The PRACH-PUSCH gap in 2-step RACH for NR-U is the same as licensed band in Rel-16.
Proposal 3: 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 4: The value ranges for measDuration-r16 in RSSI measurement are {sym1, sym14or12, sym28or24, sym42or36, sym70or60}.
Proposal 5: 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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