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1 Introduction
This contribution discusses clarifications and remaining issue related to the DL signals and channels for NR-U:
· Clarification on average CSI-RS measurement
· Clarification on DL reception outside of CO duration 
· Remaining issue on PDSCH scheduled by DCI format 1_0 in CSS
2 Clarification on average CSI-RS measurement
In RAN1 #99 meeting, the following agreement regarding CSI-RS power assumption was made.
	Agreement:
A UE shall not average CSI-RS measurements for channel estimation across different transmission bursts from the UE's perspective.
· FFS: Potential issues due to AGC


The agreement is captured in 38.214 as below.
	5.2.1.1 Report settings
----omitted----
For operation with shared spectrum channel access, the UE should not average CSI-RS measurements for channel estimation from occasions of an NZP CSI-RS (defined in [4, TS 38.211]) located in different DL transmissions burst (defined in [X, TS 37.213]).


However, based on TS 37.213, the DL transmission burst definition is specified from gNB point of view, and this definition is not aligned with the agreement where the transmission bursts should be defined from the UE’s perspective. 
A UE may not know the exact duration of a DL transmission burst, e.g., DCI format 2_0 is not configured and/or a DL transmission burst from gNB includes DL transmissions for other UEs, the current 38.214 description incurs ambiguity in a UE behaviour especially when the UE does not know about gNB’s DL transmission burst. 
To be more aligned with the agreement, following TP is proposed.
Proposal 1: Adopt following TP for TS38.214 to be more aligned with the agreement.
Text Proposal for 38.214
	5.2.1.1 Report settings
----omitted----
For operation with shared spectrum channel access, the UE should not average CSI-RS measurements for channel estimation from occasions of an NZP CSI-RS (defined in [4, TS 38.211]) located in different DL transmissions burst (defined in [X, TS37.213])  which satisfies any of the following conditions
  - gap among the different DL transmissions is greater than  if the UE does not detect a DCI 2_0 that indicates a channel occupancy duration which overlaps the occasions of the NZP CSI-RS
- the DL transmissions are in different detected channel occupancy durations.


Moreover, it was discussed in RAN4#94-e-bis that the above agreement has impact on RRM procedures and requirements. RAN4’s observations in R1-2003273 are the followings:  
· It is unclear whether the UE is able to distinguish whether the CSI-RS measurement are from different transmission bursts.
· The different transmit power of CSI-RS has impact on CSI-RS based L1-RSRP, RLM, BFD and CBD.
· The different transmit power of CSI-RS may lead to AGC problem
· The UE has to average CSI-RSs across different bursts to meet requirements and the UE will assume the power does not change over L1-period
Based on the RAN4’s observation, it is desirable for UE to assume that CSI-RS (for L1-RSRP, RLM, BFD and CBD) is transmitted with the same transmit power across different occasions during the measurement period, which is also applicable for SSB-based RRM measurements.
Proposal 2: UE can assume that CSI-RS is transmitted with the same transmit power across different occasions during the measurement period.
3 Clarification on DL reception outside of CO duration
According to current specification, a UE should assume existence of higher layer configured DL signal/channel (e.g., periodic CSI-RS, SPS PDSCH, etc.) outside of gNB’s channel occupancy. If the UE assume the existence for TRS or periodic CSI-RS for channel measurement, the UE’s tracking performance and CSI reporting quality can be severely affected. Similarly, if the UE assumes the existence for SPS PDSCH outside of gNB’s channel occupancy, the UE would waste power for decoding SPS PDSCH unnecessarily. Moreover, the UE will transmit HARQ-ACK, which is waste resource in UE perspective as well as in system perspective. To address this issue, SFI validation rule in Rel-15 can be used as a baseline if configured. That is, UE assumes those DL signals/channels are transmitted if the occasions are indicated as DL symbols by a detected SFI. 
One potential issue for the Rel-15 SFI validation rule is the application on the indicated slots or symbols outside of the COT. In our view, we think it is beneficial to ignore the SFI outside of COT since those slots/symbols are not guaranteed. Consequently, SFI outside of COT should not be used to validate the presence of any DL transmission outside of COT. 
A related issue is the semi-static slot format configuration interpretation outside of COT. Follow the same logic, a DL symbol indicated by a semi-static slot format should not be used to validate any DL transmission if the symbol locates outside of COT. On the other hand, available information related to gNB’s CO should be utilized to validate the reception of such DL signals and channels. In particular, the UE assumes those DL signals/channels are transmitted if the occasions are fully overlapped with a CO duration indicated by a DCI 2_0, if configured, or a DL transmission burst identified from the UE’s perspective, or with a duration when the timer introduced for search space set switching is running. Additionally, it is reasonable to assume that for a duration of PDSCH scheduled by a DCI UE can assume DL signals/channels are transmitted in the duration if a gap between the DCI and PDSCH is less than . From gNB point of view, it is also reasonable to transmit a DCI and the scheduled PDSCH within the same COT. Consequently, UE can assume DL signals/channels are transmitted if the occasions are overlapped within a duration between a DCI and the scheduled PDSCH. For FBE, due to the one-shot LBT nature and fixed transmission duration in FBE mode, it is reasonable for UE to assume a DL transmission configured by higher layer is transmitted if the DL transmission occasion is within a transmission duration where any DL transmission is detected.
Proposal 3: For unlicensed spectrum, when UE detects a DCI 2_0 including remaining channel occupancy time and SFI-index field, UE ignores slot format information corresponding to slots outside of gNB’s channel occupancy time.
Proposal 4: When a UE detects an SFI providing a format in a slot, the UE assumes periodic CSI-RS and/or SPS PDSCH is transmitted in the slot if the occasions for those signals/channels in the slot are indicated as DL symbols by the SFI and the occasions are fully overlapped with an indicated remaining CO duration, if configured. Otherwise, the UE assumes periodic CSI-RS and/or SPS PDSCH is transmitted if the occasions for those signals/channels are fully overlapped with at least one of followings
· Remaining CO duration indicated by DCI format 2_0
· DL transmission burst from UE’s perspective
· A duration between a DCI and the scheduled PDSCH
· A duration of PDSCH scheduled by a DCI duration if a gap between the DCI and PDSCH is less than 
· A transmission duration where any DL transmission is detected if FBE mode is configured

4 Remaining issue on PDSCH scheduled by DCI format 1_0 in CSS
To keep a proper DCI format size, TS 38.212 specifies that the frequency domain resource allocation (FDRA) bit size of DCI 1_0 in CSS regardless of CSS type is determined by  where  is the bandwidth of CORESET 0 or initial DL BWP if CORESET 0 is not configured for the cell. For a PDSCH scheduled by a DCI format 1_0 in any type of PDCCH common search space, regardless of which bandwidth part is the active bandwidth part, RB numbering starts from the lowest RB of the CORESET in which the DCI was received. 
For RB-set operation with shared spectrum channel access, if the CORESET is located, e.g. at the middle of the active BWP, PRBs in the RB-set cannot be fully utilized for PDSCH scheduled by DCI 1_0, which restricts CORESET and/or PDSCH with RB-set (e.g., CORESET needs to be located at the bottom of a RB-set to utilize whole resources in the RB-set). Moreover, if a CORESET is configured over multiple RB-sets, the DCI can be transmitted in one or multiple RB-sets where LBT is successful. If the RB-set where DCI is transmitted does not include the lowest RB of the CORESET, PDSCH cannot be allocated. It is noted that this issue is similar with PUSCH scheduled by DCI format 0_0 in CSS that has been discussed in UL signal and channel agenda. Therefore, for a PDSCH scheduled by DCI 1_0 in CSS, it is beneficial that the first PRB indicated by FDRA bit field in the DCI is the first PRB in the RB set in which scheduling PDCCH is received.
Proposal 5: For a PDSCH scheduled by DCI 1_0 in CSS, the first PRB indicated by FDRA bit field in the DCI is the first PRB in the RB set in which scheduling PDCCH is received. Adopt the following TP for TS 38.214. 
Text Proposal for 38.214
	[bookmark: _Hlk498008922]5.1.2.2 Resource allocation in frequency domain 
--omitted--
For a PDSCH scheduled with a DCI format 1_0 in any type of PDCCH common search space, regardless of which bandwidth part is the active bandwidth part, RB numbering starts from the lowest RB of the CORESET in which the DCI was received; otherwise RB numbering starts from the lowest RB in the determined downlink bandwidth part.
For operation with shared spectrum channel access, when a UE is configured with intraCellGuardBandDL-r16 for DL carrier, for a PDSCH scheduled with a DCI format 1_0 in any type of PDCCH common search space, regardless of which bandwidth part is the active bandwidth part, RB numbering starts from the lowest RB of the lowest RB-set in which the DCI was received.



5 Conclusion
The proposals including TPs made in this contribution are summarized below:
Proposal 1: Adopt following TP for TS38.214 to be more aligned with the agreement. 
Text Proposal for 38.214
	5.2.1.1 Report settings
----omitted----
For operation with shared spectrum channel access, the UE should not average CSI-RS measurements for channel estimation from occasions of an NZP CSI-RS (defined in [4, TS 38.211]) located in different DL transmissions burst (defined in [X, TS37.213])  which satisfies any of the following conditions
    - gap among the different DL transmissions is greater than  if the UE does not detect a DCI 2_0 that indicates a channel occupancy duration which overlaps the occasions of the NZP CSI-RS
- the DL transmissions are in different detected channel occupancy durations.



Proposal 2: UE can assume that CSI-RS is transmitted with the same transmit power across different occasions during the measurement period.
Proposal 3: For unlicensed spectrum, when UE detects a DCI 2_0 including remaining channel occupancy time and SFI-index field, UE ignores slot format information corresponding to slots outside of gNB’s channel occupancy time.
Proposal 4: When a UE detects an SFI providing a format in a slot, the UE assumes periodic CSI-RS and/or SPS PDSCH is transmitted in the slot if the occasions for those signals/channels in the slot are indicated as DL symbols by the SFI and the occasions are fully overlapped with an indicated remaining CO duration, if configured. Otherwise, the UE assumes periodic CSI-RS and/or SPS PDSCH is transmitted if the occasions for those signals/channels are fully overlapped with at least one of followings
· Remaining CO duration indicated by DCI format 2_0
· DL transmission burst from UE’s perspective
· A duration between a DCI and the scheduled PDSCH
· A duration of PDSCH scheduled by a DCI duration if a gap between the DCI and PDSCH is less than 
· A transmission duration where any DL transmission is detected if FBE mode is configured

[bookmark: _GoBack]Proposal 5: For a PDSCH scheduled by DCI 1_0 in CSS, the first PRB indicated by FDRA bit field in the DCI is the first PRB in the RB set in which scheduling PDCCH is received. Adopt the following TP for TS 38.214. 
Text Proposal for 38.214
	5.1.2.2 Resource allocation in frequency domain 
--omitted--
For a PDSCH scheduled with a DCI format 1_0 in any type of PDCCH common search space, regardless of which bandwidth part is the active bandwidth part, RB numbering starts from the lowest RB of the CORESET in which the DCI was received; otherwise RB numbering starts from the lowest RB in the determined downlink bandwidth part.
For operation with shared spectrum channel access, when a UE is configured with intraCellGuardBandDL-r16 for DL carrier, for a PDSCH scheduled with a DCI format 1_0 in any type of PDCCH common search space, regardless of which bandwidth part is the active bandwidth part, RB numbering starts from the lowest RB of the lowest RB-set in which the DCI was received.





