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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 
· Clarification of UE behavior after receiving MAC CE deactivation command for SP-CSI reporting
· Remaining issue on PDSCH scheduled by DCI format 1_0 in CSS
· Editorial change on DM-RS position
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
====================== Unchanged Texts 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]).
====================== Unchanged Texts Omitted =====================


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. 
[bookmark: _GoBack]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 behavior 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
====================== Unchanged Texts 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 format 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
====================== Unchanged Texts Omitted =====================


3 Clarification on DL reception outside of CO duration
In RAN1 #101-e meeting, periodic and semi-persistent CSI-RS validation are addressed. In particular, the following conclusion and agreements have been mad for several configurations on SFI and CO duration.
	Conclusion:
When SFI reception is configured but CO-duration is not configured to the UE, no new CSI-RS cancellation conditions are introduced in Rel-16.
Agreement:
When DCI 2_0 contains COT duration, but not SFI, UE cancels the reception of CSI-RS configured by higher layers at least on flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the CSI-RS location is outside the CO duration indicated by the COT duration field.
Agreement:
Modify the previous agreement as below:
When DCI 2_0 contains COT duration, but not SFI, UE cancels the reception of periodic or semi-persistent CSI-RS configured by higher layers at least on downlink and flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the periodic or semi-persistent CSI-RS location is outside the CO duration indicated by the COT duration field.
Agreement:
· For operation with shared spectrum channel access, the new RRC parameter (as in previous agreement) is used to determine the UE behavior at least when UE is not configured with CO-duration and not configured with SFI as follows:
· If the RRC parameter is configured, when the UE is configured by higher layers to receive periodic and semi-persistent CSI-RS in a set of symbols in a slot, the UE cancels the higher-layer configured periodic and semi-persistent CSI-RS reception in the set of symbols in the slot if:
· The UE does not detect a DCI format indicating to the UE to receive aperiodic CSI-RS or PDSCH in the set of symbols
· If the parameter is not configured, the UE cancels/receives the higher-layer configured periodic and semi-persistent CSI-RS reception according to current Clause 11.1 of TS38.213 and agreements we reached so far
· Note: Other rules in the specification apply for cancellation/reception in addition to the what is described in this agreement


The remaining configuration which is not covered by above conclusion and agreements is the case when both SFI and CO-duration are configured to be included in DCI 2_0. In our view, it is beneficial to ignore the SFI outside of COT since those slots/symbols are not guaranteed and SFI outside of COT should not be used to validate the presence of any DL transmission outside of COT. Consequently, the associated CSI-RS validation rule should follow the one used in the configuration where CO-duration is included in DCI 2_0 but not SFI. 
Proposal 2: When DCI 2_0 contains COT duration and SFI, UE cancels the reception of periodic or semi-persistent CSI-RS configured by higher layers at least on downlink and flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the periodic or semi-persistent CSI-RS location is outside the CO duration indicated by the COT duration field.
4 Clarification of UE behavior after receiving MAC CE deactivation command for SP-CSI reporting
During RAN4 #95-e meeting, it was discussed the UE behavior in case of receiving the MAC CE deactivation command for SP-CSI reporting, especially when UL LBT for sending the HARQ-ACK is failed.
Following three options were discussed in RAN4,
· Option 1: If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
· Option 2: For SP-CSI reporting with PUCCH, if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to the UL LBT failures, UE continues the L1-RSRP measurements but delay the L1-RSRP reporting. If UE does not receive deactivation command during the delay period, UE restarts to transmit L1-RSRP reporting
· Option 3: Delay the L1-RSRP reporting when the HARQ feedback cannot be transmitted after receiving the MAC CE deactivation command. A time limit shall be defined when the L1-RSRP reporting is delayed. When exceeding the time limits, UE shall abandon the stored measurement results, where the time limit is FFS. The UE shall also abandon the measurement results when the HARQ feedback is retransmitted for the deactivation command
When gNB does not receive HARQ-ACK for MAC CE deactivation command, gNB can assume one of the followings 1) UE fails to access channel for sending the HARQ-ACK, or 2) UE does not receive MAC CE deactivation command. Since the gNB cannot distinguish 1) or 2), gNB would send MAC CE deactivation command again until it receives HARQ-ACK for MAC CE deactivation command with the assumption that UE is assumed it is activated. Therefore, to be consistent operation between gNB and UE, Option 1 is more preferable.
Proposal 3: If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK (Option 1)
5 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 4: 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 
====================== Unchanged Texts 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.
====================== Unchanged Texts Omitted =====================



6 Editorial change on DM-RS position
For PDSCH mapping type B, additional durations other than 2, 4, and 7 are introduced in Rel-16. However, current specification missed the consideration for PDSCH duration,  = 6, for extended cyclic prefix in which case also, the UE can expect to receive a DM-RS symbol beyond the :th symbol. To avoid misleading specification and ambiguity about DMRS symbol position when  = 6 for extended cyclic prefix, following editorial change is proposed for TS38.211.
Proposal 5: Adopt following TP for TS38.211 to avoid ambiguity about DM-RS position when  = 6 (for extended cyclic prefix)
	[bookmark: _Toc45107477]7.4.1.1.2	Mapping to physical resources
====================== Unchanged Texts Omitted =====================
For PDSCH mapping type B

-	if the PDSCH duration   OFDM symbols for normal cyclic prefix or  OFDM symbols for extended cyclic prefix, and the front-loaded DM-RS of the PDSCH allocation collides with resources reserved for a search space set associated with a CORESET,  shall be incremented such that the first DM-RS symbol occurs immediately after the CORESET and until no collision with any CORESET occurs, and
-	if the PDSCH duration  is 2 symbols, the UE is not expected to receive a DM-RS symbol beyond the second symbol;
-	if the PDSCH duration  is 5 symbols and if one additional single-symbol DMRS is configured, the UE expects the additional DM-RS to be transmitted on the fifth symbol;
-	if the PDSCH duration  is 7 symbols for normal cyclic prefix or 6 symbols for extended cyclic prefix: 
-	the UE is not expected to receive the front-loaded DM-RS beyond the fourth symbol, and
-	if one additional single-symbol DM-RS is configured, the UE only expects the additional DM-RS to be transmitted on the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol, respectively, of the PDSCH duration, otherwise the UE should expect that the additional DM-RS is not transmitted;
-	if the PDSCH duration  is 12 or 13 symbols, the UE is not expected to receive a DM-RS symbol mapped to symbol 12 or later in the slot;
-	for all values of the PDSCH duration  other than 2, 5, 6 for extended cyclic prefix, and 7 symbols, the UE is not expected to receive a DM-RS symbol beyond the :th symbol;
-	if the PDSCH duration  is less than or equal to 4 OFDM symbols, only single-symbol DM-RS is supported. 
-	if the higher-layer parameter lte-CRS-ToMatchAround or additionalLTE-CRS-ToMatchAroundList is configured, the PDSCH duration  symbols for normal cyclic prefix, the subcarrier spacing configuration , single-symbol DM-RS is configured, and at least one PDSCH DM-RS symbol in the PDSCH allocation collides with a symbol containing resource elements as indicated by the higher-layer parameter lte-CRS-ToMatchAround or additionalLTE-CRS-ToMatchAroundList, then  shall be incremented by one in all slots.
====================== Unchanged Texts Omitted =====================



7 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. 
	5.2.1.1 Report settings
====================== Unchanged Texts 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 format 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
====================== Unchanged Texts Omitted =====================



Proposal 2: When DCI 2_0 contains COT duration and SFI, UE cancels the reception of periodic or semi-persistent CSI-RS configured by higher layers at least on downlink and flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the periodic or semi-persistent CSI-RS location is outside the CO duration indicated by the COT duration field.
Proposal 3: If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK (Option 1)
Proposal 4: 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. 
	5.1.2.2 Resource allocation in frequency domain 
====================== Unchanged Texts 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.
====================== Unchanged Texts Omitted =====================


Proposal 5: Adopt following TP for TS38.211 to avoid ambiguity about DM-RS position when  = 6 (for extended cyclic prefix)
	7.4.1.1.2	Mapping to physical resources
====================== Unchanged Texts Omitted =====================
For PDSCH mapping type B

-	if the PDSCH duration   OFDM symbols for normal cyclic prefix or  OFDM symbols for extended cyclic prefix, and the front-loaded DM-RS of the PDSCH allocation collides with resources reserved for a search space set associated with a CORESET,  shall be incremented such that the first DM-RS symbol occurs immediately after the CORESET and until no collision with any CORESET occurs, and
-	if the PDSCH duration  is 2 symbols, the UE is not expected to receive a DM-RS symbol beyond the second symbol;
-	if the PDSCH duration  is 5 symbols and if one additional single-symbol DMRS is configured, the UE expects the additional DM-RS to be transmitted on the fifth symbol;
-	if the PDSCH duration  is 7 symbols for normal cyclic prefix or 6 symbols for extended cyclic prefix: 
-	the UE is not expected to receive the front-loaded DM-RS beyond the fourth symbol, and
-	if one additional single-symbol DM-RS is configured, the UE only expects the additional DM-RS to be transmitted on the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol, respectively, of the PDSCH duration, otherwise the UE should expect that the additional DM-RS is not transmitted;
-	if the PDSCH duration  is 12 or 13 symbols, the UE is not expected to receive a DM-RS symbol mapped to symbol 12 or later in the slot;
-	for all values of the PDSCH duration  other than 2, 5, 6 for extended cyclic prefix, and 7 symbols, the UE is not expected to receive a DM-RS symbol beyond the :th symbol;
-	if the PDSCH duration  is less than or equal to 4 OFDM symbols, only single-symbol DM-RS is supported. 
-	if the higher-layer parameter lte-CRS-ToMatchAround or additionalLTE-CRS-ToMatchAroundList is configured, the PDSCH duration  symbols for normal cyclic prefix, the subcarrier spacing configuration , single-symbol DM-RS is configured, and at least one PDSCH DM-RS symbol in the PDSCH allocation collides with a symbol containing resource elements as indicated by the higher-layer parameter lte-CRS-ToMatchAround or additionalLTE-CRS-ToMatchAroundList, then  shall be incremented by one in all slots.
====================== Unchanged Texts Omitted =====================
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