3GPP TSG RAN meeting #87-e									RP-200175
March 16-19, 2020
Status Report to TSG
Agenda item:			9.3.3
	WI / SI Name
	NR-based Access to Unlicensed Spectrum

	included in this status report
	Study Item: 
No
	Core part: 
Yes
	Performance part:
Yes
	Testing part:
No

	Acronym
	NR_unlic

	Unique ID
	820067

	TSG Tdoc of latest approved WI/SI description (if any)
	RP-191575

	Target Completion Date
(indicate if changed)
	Study Item: 
xx/xxxx
	Core part: 06/2020 (from 03/2020)
	Performance part: 12/2020 (from 09/2020)
	Testing part: mm/yyyy

	Overall Completion level
	Study Item: 
Xx%
	Core part: 
90%
	Performance Part: 30%
	Testing part: xx%


Note: Overall completion level percentage numbers should use one of the colors below:
· xx%: Normal progress, no RAN plenary action needed
· xx%: Progress behind schedule, may need RAN plenary intervention. If so, SR should clearly define requested action
· xx%: Progress critically behind, RAN plenary shall intervene. SR should define requested action

Source:
	Leading WG
	TSG RAN1

	Rapporteur
	Name
	Jing Sun

	
	Company
	Qualcomm

	
	Email
	jingsun@qti.qualcomm.com




1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
Agreements in RAN1 #100-e
[100e-NR-unlic-NRU-38.300] Email approval of RAN1 related update to 38.300 by 2/27 – Jing (Qualcomm)
Update on 2/28 (PST): both the CR and the LS are endorsed
The email thread is closed. 
[100e-NR-unlic-NRU-InitSignalsChannels-01] Email discussion/approval the issue related to off-sync raster SSB to CORESET#0 offset by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Jing (Qualcomm)
Agreement:
The TP for TS38.213 in Section 1.1 of R1-2001256 is adopted.
[100e-NR-unlic-NRU-InitSignalsChannels-02] Email discussion/approval the issue related to PBCH scrambling by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2– Jing (Qualcomm)
The TPs in Section 7 of R1-2001257 for TS38.211, TS38.212 and TS38.213 are agreed.
[100e-NR-unlic-InitSignalsChannels-03] Email discussion/approval the issue related to CSI-RS transmission in DRS by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3– Jing (Qualcomm)
The discussion was concluded without consensus and is summarized in R1-2001258.
 [100e-NR-unlic-NRU-DL_Signals_and_Channels-01] Email discussion/approval the issue related to COT duration indication by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Alex (Lenovo)
Agreement:
The length of each COT duration indicator is not configured explicitly by RRC, but is derived from the number X  of values configured in the co-DurationList-r16, e.g. length=ceil[log2(X)].
Agreement:
The size of the list of configured channel occupancy durations for a serving cell (in the field co-DurationList-r16) can range from 1 to 64 channel occupancy duration values (co-Duration-r16).
Agreement:
The value for a single channel occupancy duration value (co-Duration-r16) can range from 0 to 20 ms with a granularity of one symbol.
Agreement:
The following text proposal for TS 38.213 is agreed
--------------------- Begin TP -------------------------------
11.1.1  UE procedure for determining slot format
*** Unchanged text is omitted ***
For a set of symbols of a slot that are indicated by a DCI format 2_0 as being within a remaining channel occupancy duration either by a channel occupancy duration field or an SFI-index field, a UE does not expect to detect later a DCI format 2_0 indicating that any symbol from the set of symbols is not within a remaining channel occupancy duration either by a channel occupancy duration field or an SFI-index field.
*** Unchanged text is omitted ***
--------------------- End TP -----------------------------------
[100e-NR-unlic-NRU-DL_Signals_and_Channels-02] Email discussion/approval the issue related to available LBT bandwidth/RB set by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Alex (Lenovo)
Agreement:
· A UE may skip monitoring PDCCH in RB-set(s) indicated as unavailable.
· Adopt the following TP for TS38.213:
----------------------------------   Begin TP ---------------------------------
10.1 UE procedure for determining physical downlink control channel assignment 
<omitted text>
For the CSS sets, a UE monitors [image: ] PDCCH candidates requiring a total of [image: ] non-overlapping CCEs in a slot. 
The UE allocates PDCCH candidates for monitoring to USS sets for the primary cell having an active DL BWP with SCS configuration [image: ] in a slot if the UE is not provided PDCCHMonitoringCapabilityConfig for the primary cell or if the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability for all serving cells, or in a span if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for the primary cell, according to the following pseudocode. If for the USS sets for scheduling on the primary cell the UE is not provided CORESETPoolIndex for first CORESETs, or is provided value 0 for first CORESETs, and is provided value 1 for second CORESETs, and if  or , the following pseudocode applies only to USS sets associated with the first CORESETs. A UE does not expect to monitor PDCCH in a USS set without allocated PDCCH candidates for monitoring.
For operation with shared spectrum channel access, if a UE is provided with availableRB-SetPerCell-r16, the UE is not expected to monitor PDCCH candidates that overlap with any RB within a RB set indicated as not available for reception by DCI format 2_0.
---------------------------------------------------------- End TP ---------------------------------------------------------------------
Agreement:
For indicating available RB sets, the gNB configures positionInDCI, servingCellId. The bitmap size corresponds to number of RB-sets on a carrier.
[100e-NR-unlic-NRU-DL_Signals_and_Channels-03] Email discussion/approval the issue related to search space set monitoring/switching by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Alex (Lenovo)
Agreement:
Adopt the following TP for TS 38.212:
 < Start of text proposal for 38.212>
7.3.1.3.1          Format 2_0
DCI format 2_0 is used for notifying the slot format, COT duration, available RB set, and search space group switching. 
The following information is transmitted by means of the DCI format 2_0 with CRC scrambled by SFI-RNTI:
-	Slot format indicator 1, Slot format indicator 2, …, Slot format indicator N.
-	If the higher layer parameter availableRB-SetPerCell-r16 is configured, 
-	Available RB set Indicator 1, Available RB set Indicator 2, …, Available RB set Indicator N1, 
-	If the higher layer parameter CO-DurationPerCell-r16 is configured
-	COT duration indicator 1, COT duration indicator 2, …, COT duration indicator N2.
-	If the higher layer parameter searchSpaceSwitching-r16 = "explicit"searchSpaceSwitchTrigger-r16 is configured
-	Monitoring group flag 1, Monitoring group flag 2, …, Monitoring group flag [M].
The size of DCI format 2_0 is configurable by higher layers up to 128 bits, according to Clause 11.1.1 of [5, TS 38.213].
< End of text proposal>
Agreement:
For search space switching, limit the switching to USS and Type-3 CSS.
Agreement:
Higher layer parameter searchSpaceSwitchingTimer can take values in the range of 1 to 20 ms.
Agreement:
For processing times for search space switching, P1 and P2 have the same value.
Agreement:
Adopt the following TP for Section 10.4 of TS38.213
-------------------------------------  Begin TP ------------------------------------------------
[bookmark: _Toc29917315]10.4	Search space set switching
A UE can be provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell indicated by searchSpaceSwitchingGroup-r16. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, or for PDCCH monitoring on a serving cell that is not indicated by searchSpaceSwitchingGroup-r16, the following procedures are not applicable for PDCCH monitoring according to the search space set.
When a UE is provided with searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, following procedures apply to the all of serving cells within each group. Otherwise, following procedures apply only to a serving cell on which the UE is configured with searchSpaceGroupIdList-r16.
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set switching field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1, and detects DCI format 2_0 in a slot
-	if the UE is not monitoring PDCCH according to search space sets with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at a first slot that is at least P1 symbols after the slot in the active DL BWP of the serving cell, if a value of the search space set switching field is 0
-	if the UE is not monitoring PDCCH according to search space sets with group index 1, the UE monitors PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P1 symbols after the slot in the active DL BWP of the serving cell, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16, if a value of the search space set switching field is 1
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P1 symbols after a slot where the timer expires or after a last slot of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0 in a slot, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P2 symbols after the slot in the active DL BWP of a serving cell, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P2 symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last slot of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
-------------------------------------  End TP ------------------------------------------------
Agreement:
Adopt the following text proposal for TS38.213.
· Note: This text proposal captures the aspects for LBE and further discussion is needed for FBE aspects
------------------------------ Text proposal for 38.213 section 11.5.2-------------------------------
[bookmark: _Toc29899586][bookmark: _Toc29899168][bookmark: _Toc29894869]11.5.2	Search space set switching
A UE can be provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell indicated by searchSpaceSwitchingGroup-r16. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, or for PDCCH monitoring on a serving cell that is not indicated by searchSpaceSwitchingGroup-r16, the following procedures are not applicable for PDCCH monitoring according to the search space set.
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set switching field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1, and detects DCI format 2_0 in a slot
-	if the UE is not monitoring PDCCH according to search space sets with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at a first slot that is at least P1 symbols after the last symbol of the PDCCH carrying the detected DCI format 2_0 the slot in the active DL BWP of the serving cell, if a value of the search space set switching field is 0
-	if the UE is not monitoring PDCCH according to search space sets with group index 1, the UE monitors PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P1 symbols after the last symbol of the PDCCH carrying the detected DCI format 2_0 the slot in the active DL BWP of the serving cell, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16, if a value of the search space set switching field is 1
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P1 symbols after a slot where the timer expires or after a last slot symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0 in a slot, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P2 symbols after the last symbol of the PDCCH carrying the detected DCI format the slot in the active DL BWP of a serving cell, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P2 symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last slot symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
------------------------------ End of Text proposal -------------------------------
[100e-NR-unlic-NRU-DL_Signals_and_Channels-04] Email discussion/approval the issue related to dropping/shifting of DM-RS by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Alex (Lenovo)
Agreement:
Adopt the following TP for TS 38.211:
-------------------------  Begin TP -------------------------
7.4.1.1.2      Mapping to physical resources
<Unchanged part omitted>
For PDSCH mapping type B

[bookmark: _Hlk25169508]-	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, 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 other values of the PDSCH duration  other than 2, 5, 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 to2 or 4 OFDM symbols, only single-symbol DM-RS is supported. 
[bookmark: _Hlk26363339]-	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 part omitted>
-------------------------  End TP ----------------------------
 [100e-NR-unlic-NRU-ULSignalsChannels-01] Email discussion/approval on the issues related FDRA for DCI 0_0/0_1 
by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2 – Steve (Ericsson)
Agreement:
Modify the agreement from RAN1#99 as follows:
· The UE transmits PUSCH scheduled by fallback DCI in CSS within the initial BWP on the interlaces indicated by the X bits of the FDRA field
· Note: The FDRA field for fallback DCI in CSS does not include Y bits
Agreement:
The following text proposal is agreed:
-------------------------------------- Text Proposal for 38.212, Section 7.3.1.1.2 ---------------------------------------
*** Unchanged text omitted ***
-	If the higher layer parameter useInterlacePUSCH-Dedicated-r16 is configured 
-	5 + Y bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 30 kHz. The 5 MSBs provide the interlace allocation and the Y LSBs provide the RB set allocation.
-	6 + Y bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 15 kHz. The 6 MSBs provide the interlace allocation and the Y LSBs provide the RB set allocation.
The value of Y is determined by  where N is the number of RB sets contained in the BWP as defined in clause x of [x].
*** Unchanged text omitted ***
------------------------------------------------------ End Text Proposal -------------------------------------------------------
Agreement:
For FDRA field for DCI 0_0, update the spec to include at least X bits to indicate the interlace allocation, and leave in square brackets whether or not Y bits are included for indication of RB set.
Agreement: 
For DCI 0_1 if the bandwidth indicator field indicates a switch to a new active BWP with a different configuration (# RB sets and/or SCS), the UE applies truncation/padding independently to the X and Y bits of the FDRA field to determine the interlace and RB set allocation for the new active BWP
· X bit field: Truncated/padded to X’ = 5/6 bits if the new active BWP has 30/15 kHz SCS and current BWP has 15/30 kHz SCS. No truncation/padding otherwise.
· Y bit field: Truncated/padded to Y’ bits if the new active BWP has different number of RB sets than the current BWP, where Y’ is determined by  and N is the number of RB sets contained in the new active BWP. No truncation/padding otherwise.
Agreement: (TPs for above two agreements)
The text proposals for TS38.212 and TS38.214 in Section 4 of R1-2001308 are agreed. 
[100e-NR-unlic-NRU-ULSignalsChannels-02] Email discussion/approval on the issue related to interlace allocation for 15kHz SCS and for DFT-s-OFDM by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Steve (Ericsson)
Agreement:
· For Type 2 UL resource allocation for PUSCH configured with DFT-s-OFDM, if the total number of allocated RBs in the indicated interlaces and indicated RB set(s) is not of the form  where a, b, c are non-negative integers, the UE transmits PUSCH only on the lowest indexed N PRBs of the allocation where N is the largest integer of the form  which is not greater than the number of allocated RBs.
· TP1-a in Section 4 of R1-2001309 for TS 38.214 is agreed
[100e-NR-unlic-NRU-ULSignalsChannels-03] Email discussion/approval on the issue related to PUCCH (FDRA & rate matching) by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Steve (Ericsson)
Agreement:
The text proposals in Section 3 of R1-2001310 for TS 38.211, TS38.212 and TS38.213 are agreed.
[bookmark: _Hlk33220438] [100e-NR-unlic-NRU-ChAccess-01] Email discussion/approval on Value Range for maxEnergyDetectionThreshold-r16 and ULtoDL-CO-SharingED-Threshold-r16 by 2/28 – Timo (Nokia)
Agreement:
The value range for RRC parameters maxEnergyDetectionThreshold-r16 and ULtoDL-CO-SharingED-Threshold-r16 is defined as {-85 ... -52} dBm, with a step size of 1
[100e-NR-unlic-NRU-ChAccess-02] Email discussion/approval on values for C2 and C3 in CP extension prior to dedicated RRC configuration and in CBRA in connected state, as well as possible update to the value range by 2/28 – Timo (Nokia)
Agreement:
For UL transmissions prior to dedicated RRC configuration or in CBRA, C2 and C3 before RRC configuration are set to the maximum integers which satisfy following:
· C2*symbol length – 16 us – TA < symbol length
· C3*symbol length – 25 us – TA < symbol length
Agreement:
The value ranges for C2 and C3 are updated as follows:
· C2 values 
· 1, 2, 3, .. , 28       for 15/30 kHz SCS
· 2, 3,  .., 28       for 60 kHz SCS
· C3 values 
· 1, 2, 3, .. , 28       for 15 kHz SCS
· 2, 3, .. , 28       for 30 kHz SCS
· 3, 4, .. , 28       for 60 kHz SCS
[100e-NR-unlic-NRU-ChAccess-03] Email discussion/approval on issues related tp CP extension (1st symbol of a slot, application of PUCCH) by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3  – Timo (Nokia)
Agreement:
· For CP extension for the 1st symbol of a slot, the TPs in R1-2000767 are taken at least as a starting point for correcting the length of CP extension in 38.211 and 38.212. Consider also at least the following comment:
·  should be changed to  to avoid calculating negative  values by misinterpretation.
· Can further consider how to also support CP extension values (to be) agreed for Configured Grant transmissions.

Agreement: (TP for above agreement)
For CP extension, text proposal 1 for TS 38.211 and text proposals 2, 3 and 4 for TS 38.212 in R1-2001396 are agreed.
Agreement:
For application of CP extension for PUCCH in TS 38.211, the TP for TS 38.211 in R1-2000437, Section 2, is approved with a correction for the typo for “clasue”
[100e-NR-unlic-NRU-ChAccess-04] Email discussion/approval regarding RAN2 LS on UL LBT failure indication by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Timo (Nokia)
Reply LS on consistent Uplink LBT failure detection mechanism is agreed in R1-2001397
 [100e-NR-unlic-NRU-InitAccessProc-01] Email discussion/approval regarding SSB position validation for FBE scenario, clarification on interpretation of ssb-PositionsInBurst for UE procedure for receiving control information, and LS to RAN4 on candidate SS/PBCH block index and SS/PBCH block index terminology for alignment by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Amitav (Charter)
Conclusion:
For semi-static channel access, SSBs that (partially) fall in the idle region of a fixed frame period should be considered as invalid. No PDSCH rate matching and no RLM/RRM measurement will be done for those candidate SSB positions.
Agreement:
LS to RAN2/4 on SSB index and candidate SSB index for NR-U is endorsed in R1-2001357
Agreement:
Adopt the following TP for TS 38.213:
--------------------------------- Begin TP ---------------------------------
[bookmark: _Toc12021485][bookmark: _Toc20311597][bookmark: _Toc26719422][bookmark: _Toc29894857][bookmark: _Toc29899156][bookmark: _Toc29899574][bookmark: _Toc29917311]10       UE procedure for receiving control information
<Unchanged part 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 candidate SS/PBCH blocks corresponding to a SS/PBCH block index provided by 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 candidate SS/PBCH blocks corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in ServingCellConfigCommon, 
the UE is not required to monitor the PDCCH candidate.
<Unchanged part omitted>
--------------------------------- End TP ----------------------------------------
[100e-NR-unlic-NRU-InitAccessProc-02] Email discussion/approval regarding issues related to RA procedure including: HARQ-ACK LBT parameter signaling in success RAR for 2-step RACH procedure and Configuration of RNTI and DCI payload for IDLE UE on FBE cell to permit PRACH within FFP by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Amitav (Charter)
Agreement:
LBT parameter applied for HARQ-ACK transmission corresponding to Msg. B reception is provided via each success RAR in Msg. B PDSCH.
Agreement:
The following text proposal for TS 38.213 is adopted.
------------------------------ Text Proposal --------------------------------
8.2A  Random access response - Type-2 random access procedure
In response to a transmission of a PRACH and a PUSCH, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PUSCH occasion corresponding to the PUSCH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow.
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding RA-RNTI, and a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer
-    an uplink grant if the RAR message(s) is for fallbackRAR and a random access preamble identity (RAPID) associated with the PRACH transmission is identified, and the UE procedure continues as described in Clause 8.2 when the UE detects a RAR UL grant, or
-    transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, where 
-     a PUCCH resource for the transmission of the PUCCH is indicated by PUCCH resource indicator field of 4 bits in the successRAR from a PUCCH resource set that is provided by pucch-ResourceCommon 
-     a slot for the PUCCH transmission is indicated by a PDSCH-to-HARQ_feedback timing indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as  where  is a slot of the PDSCH reception,  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214], and 
-     the UE does not expect the first symbol of the PUCCH transmission to be after the last symbol of the PDSCH reception by a time smaller than  msec where  is the PDSCH processing time for UE processing capability 1 [6, TS 38.214]
-     a channel access type and CP extension for PUCCH transmission is indicated by ChannelAccess-CPext field of 2 bits in the successRAR for operation with shared spectrum channel access [15, TS 37.213]
-     the PUCCH transmission is with a same spatial domain transmission filter and in a same active UL BWP as a last PUSCH transmission
If the UE detects the DCI format 1_0 with CRC scrambled by a C-RNTI and a transport block in a corresponding PDSCH within the window, the UE transmits a PUCCH with HARQ-ACK information having ACK value if the UE correctly detects the transport block or NACK value if the UE incorrectly detects the transport block and the time alignment timer is running [11, TS 38.321]. 
---------------------------- Unchanged text omitted---------------------------
------------------------------------------------- End of TP-------------------------------------------------------------------------
Agreement:
The following text proposal for TS 37.213 is adopted
------- Start of Text proposal for TS37.213 --------
4.2.1     Channel access procedures for uplink transmission(s)
[Unchanged text omitted]
A UE shall use Type 1 channel access procedures for PUCCH transmissions unless stated otherwise in this subclause. If a DL grant or a RAR message for successRAR scheduling a PUCCH transmission indicates Type 2 channel access procedures, the UE shall use Type 2 channel access procedures.
[Unchanged text omitted]
------- End of Text proposal for TS37.213 --------
[100e-NR-unlic-NRU-InitAccessProc-03] Email discussion/approval regarding issues related to RRM/RLM including: 
· RSSI measurement duration
· RMTC configuration in RRC signalling and FFS points for value ranges compared to LAA LTE
· The need to replace Lmax with L ̅_max and add values 10, 20 for RLM in TS 38.213 subclause 5
by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Amitav (Charter)
Agreement:
The RMTC-Config can indicate a reference SCS and CP as one of {15 kHz, 30 kHz, 60 kHz-NCP, 60 kHz-ECP}
Agreement:
The L1 averaging duration of RSSI measurements (within a configured measurement duration) is limited to 1 OFDM symbol of a configured reference subcarrier spacing.
Agreement:
Keep value range for rmtc-Period-r16 and rmtc-SubframeOffset-r16 the same as for LTE-LAA.
Agreement:
Keep value range for rssi-Result-r16 and channelOccupancyThreshold-r16 the same as for LTE-LAA and inform RAN2 of this decision.
Agreement:
For RSSI (and channel occupancy measurements) layer 3 filtering is not applied.
LS on NR-U enhancements to initial access procedures approved in R1-2001375
 [100e-NR-unlic-NRU-HARQandULscheduling-01] Email discussion/approval on the issues related to enhanced HARQ-ACK codebook, including
· Handling of non-numerical K1 (NNK1) value (TS38.213 clause 9.1.3)
· TS38.213 clause 9.1.3.3: UL DAI for dynamic HARQ-ACK codebook feedback in PUSCH
· TS38.213 clause 9.1.3.3: alignment of 38.213 with 38.212 
· Implementation of agreement on handling reception of only DCI format 1_0 is incomplete
· TS38.213 clause 9.1.3.3: when 2 T-DAI values are signaled in DCI 1_1 the second total DAI field should be used to set the T-DAI value for a non-scheduled PDSCH group
by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – David (Huawei)
Proposals 1-5 including TPs 1-4 for TS38.213 in Section 7 of R1-2001269 are agreed.
[100e-NR-unlic-NRU-HARQandULscheduling-02] Email discussion/approval on the issues related to Type-3 HARQ-ACK codebook, including
· Problem in the pseudo-code when the number of code blocks of one TB is smaller than the configured maximum number of CBGs per TB (when a TB consists of N code blocks, N<M)
· Corrections on HARQ-ACK state reset in case NDI is not reported in the feedback
by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – David (Huawei)
Agreement:
Proposals 1 and 2 and the corresponding text proposals 1 and 2 for TS 38.213 in Section 4 of R1-2001268 are agreed.
[100e-NR-unlic-NRU-HARQandULscheduling-03] Email discussion/approval on the issues related to multi-PUSCH scheduling with DCI 0_1, including
· Resolving square brackets on 1-bit RV value
· Missing specification of mapping order of indicated HARQ IDs, NDIs, RVs to the multiple PUSCHs 
by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2 – David (Huawei)
Agreement:
Specify RV = 2 for the second value in Table 7.3.1.1.2-34 of 38.212. The TP #C1 in R1-2001270 is agreed.
Agreement:  
· TS38.214 and TS38.212 editors to implement the missing RAN1#97 agreement: 
· HARQ process ID signaled in the DCI applies to the first scheduled PUSCH. HARQ process ID is then incremented by 1 for subsequent PUSCHs in the scheduled order (with modulo operation as needed)
· The corresponding ordering of bits in RV and NDI fields also needs to be specified for the multiple PUSCHs, taking into account BWP switching where MSB are added with zeros.
 [100e-NR-unlic-NRU-CG-01] Email discussion/approval to finalize RRC value ranges for multiple RRC parameters related to CG by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Rakesh (vivo)
Agreement:
The set of Beta-offset values used for CG-UCI is the same as the set of Beta-offset values used for HARQ-ACK
· When CG-UCI is jointly encoded with HARQ, use the Beta-offset values configured for HARQ-ACK
Agreement:
The value range for cg-nrofSlots-r16 is {1, 2, …, 40} slots
Agreement:
Value ranges for cg-minDFIDelay-r16 in symbols with the step size of [14] symbols except for the first two values for different SCS are {[7], [14], [28], …, M} where M is as follows:
· 1 *4 * 14 = 56 (symbols)} for 15 kHz SCS
· 2 * 4 * 14 = 112 (symbols)} for 30 kHz SCS
· 4 * 4 * 14 = 224 (symbols) for 60 kHz SCS
Agreement:
For values of CP extension 7 possible starting positions are introduced
· The indices to 7 possible starting positions will be specified 
· A UE is configured with indices to values from the indices to the 7 values.


[100e-NR-unlic-NRU-CG-02] Email discussion/approval on the issues related to PUSCH repetition transmission by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Rakesh (vivo)
R1-2001295 includes editorial corrections for 38.212 and 38.214 to be forwarded to editors
Agreement:
The following text proposal is adopted for TS 38.214
------------------------------------------- Begin of TP for 38.214 ----------------------------------------------------
6.1.2.3.1 Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant

<Unchanged parts omitted>

For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first. In addition, the UE shall terminate the repetition of a transport block in a PUSCH transmission if the UE receives a DCI format 0_1 with DFI flag provided and set to ¨1¨, and if within this DCI the UE detects ACK for the HARQ process corresponding to that transport block.
The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P. If the UE determines that, for a transmission occasion, the number of symbols available for the PUSCH transmission in a slot is smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission occasion.
<Unchanged parts omitted>
------------------------------------------- End of TP for 38.214 ----------------------------------------------------
[100e-NR-unlic-NRU-CG-03] Email discussion/approval on the issues related to the timing of CG-DFI and termination of PUSCH repetition and PDCCH validation for DL SPS and UL grant Type 2 by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Rakesh (vivo)
Agreement:
The following text proposal on timing of CG-DFI for TS 38.214 is approved.
------------------------------------------- Start of Draft TP of 38.214 ------------------------------------------------------
6.1  UE procedure for transmitting the physical uplink shared channel
<Unrelated parts are omitted>
A UE is not expected to be scheduled by a PDCCH ending in symbol i to transmit a PUSCH on a given serving cell for a given HARQ process, if there is a transmission occasion where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321] with the same HARQ process on the same serving cell starting in a symbol j after symbol i, and if the gap between the end of PDCCH and the beginning of symbol j is less than N2 symbols. The value N2 in symbols is determined according to the UE processing capability defined in Clause 6.4, and N2and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
If a UE receives an ACK for a given HARQ process in CG-DFI in a PDCCH ending in symbol i  to terminate a transport block repetition in a PUSCH transmission on a given serving cell with the same HARQ process after symbol i, the UE is expected to terminate the repetition of athe transport block in a PUSCH transmission starting from a symbol j  if the gap between the end of PDCCH of symbol i and the start of the PUSCH transmission in symbol j is equal to or more than N2 symbols. The value N2 in symbols is determined according to the UE processing capability defined in Clause 6.4, and N2 and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH and the subcarrier spacing of the PDCCH indicating CG-DFI.
For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the dedicated PUCCH resource with the lowest ID within the active UL BWP of the cell, as described in Clause 9.2.1 of [6, TS 38.213].

<Unrelated parts are omitted>
---------------------------------------------- end of Draft TP -------------------------------------------------------------
Agreement:
The following text proposals on PDCCH validation for TS 38.213 are approved.
--------------------------------- Start of Text Proposal for 38.213------------------------------------------
10.2 PDCCH validation for DL SPS and UL grant Type 2

<Unchanged parts are omitted>
Table 10.2-2: Special fields for single DL SPS or single UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2
	DCI format 1_0/1_1/1_2

	HARQ process number
	set to all '0's/0_1/0_2
	set to all '0's

	Redundancy version
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all ‘0’s for FDRA Type 0 or Type 2 with ,
set to all '1's for FDRA Type 1 or FDRA Type 2 with ,
	set to all '0's for FDRA Type 0 set to all '1's for FDRA Type 1


<Unchanged parts are omitted>

<Unchanged parts are omitted>

Table 10.2-4: Special fields for multiple DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2
	DCI format 1_0/1_1/1_2

	Redundancy version
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all ‘0’s for FDRA Type 0 or Type 2 with ,
set to all '1's for FDRA Type 1 or FDRA Type 2 with ,
	set to all '0's for FDRA Type 0
set to all '1's for FDRA Type 1


<Unchanged parts are omitted>
----------------------------------- end of Text Proposal for 38.213------------------------------------------s
--------------------------------Start of Text Proposal for 38.213 -------------------------------------
10.2 PDCCH validation for DL SPS and UL grant Type 2
A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or configured UL grant Type 2 PDCCH if
- the CRC of a corresponding DCI format is scrambled with a CS-RNTI provided by cs-RNTI, and
- the new data indicator field in the DCI format for the enabled transport block is set to '0', and
- the DFI flag field, if present, in the DCI format indicating CG-DFI is set to ‘0’.
< Unchanged parts are omitted >
--------------------------------------End of Text Proposal ----------------------------------------------
 [100e-NR-unlic-NRU-WideBand-01] Email discussion/approval on the issues related to CORESET and SS set configuration:
· Description of rb-Offset parameter and clarification on the first PRB of CORESET
· Description of freqMonitorLocations-r16 parameter
by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Seonwook (LGE)
Agreement:
· If CORESET p is not configured with rb-offset, and is not associated with any search space set configured withfreqMonitorLocation-r16,
· The bits of the 45-bit bitmap frequencyDomainResources of the CORESET p have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the DL BWP with the starting common RB position , where the first common RB of the first group of 6 consecutive RBs has common RB index , i.e., same as in Rel-15.
· If CORESET p is not configured with rb-offset, and is associated with at least one search space set configured with freqMonitorLocation-r16,
· The bits of the first A bits of the 45-bit bitmap frequencyDomainResources of the CORESET p have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the DL BWP with the starting common RB position  , where the first common RB of the first group of 6 consecutive RBs has common RB index , where the UE assumes the default value rb-Offset = 0.
· If CORESET p is configured with rb-offset, and is not associated with any search space set configured withfreqMonitorLocation-r16,
· The bits of the 45-bit bitmap frequencyDomainResources of the CORESET p have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the DL BWP with the starting common RB position  , where the first common RB of the first group of 6 consecutive RBs has common RB index .
· If CORESET p is configured with rb-offset, and is associated with at least one search space set configured with freqMonitorLocation-r16,
· The bits of the first A bits of the 45-bit bitmap frequencyDomainResources of the CORESET p have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the DL BWP with the starting common RB position  , where the first common RB of the first group of 6 consecutive RBs has common RB index .
· Note: A bits in above bullets is defined as floor({the number of available PRBs in the first RB set (accounting for rb-Offset) for the BWP}/6), as per previous agreement.
· TS 38.213 editor to implement this agreement
Agreement:
· TS 38.213 editor to implement the missing RAN1#99 agreement:
	Agreement:
For a search space set configuration with multiple monitoring locations in the frequency domain,
· Within the SearchSpace IE, the agreed RRC parameter freqMonitorLocations-r16 provides a bitmap (where the first bit in the bitmap corresponds to the first RB set in the BWP, and the second bit corresponds to the second RB set, and so on). For a RB set indicated in the bitmap, the first PRB of the frequency domain monitoring location confined within the RB set is aligned with {the first PRB of the RB set + rb-Offset provided by the associated CORESET configuration}.
· The frequency domain resource allocation pattern for each monitoring location is determined based on the first A bits in frequencyDomainResources provided by the associated CORESET configuration, where A = floor({the number of available PRBs in the first RB set (accounting for rb-Offset) for the BWP}/6).



[100e-NR-unlic-NRU-WideBand-02] Email discussion/approval on a TP capturing the msising agreement regarding CSI-RS for wide-band operation by 2/28 – Seonwook (LGE)
Agreement:
The following TP for Section 11.1.1 in 38.213 is adopted.
------------------------------------------ Text Proposal for 38.213, Section 11.1.1 -------------------------------------------
*** Unchanged text omitted ***
If a UE is configured by higher layers to receive a CSI-RS or a PDSCH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as uplink or flexible, or the UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit PUSCH, PUCCH, SRS, or PRACH in at least one symbol in the set of the symbols, the UE cancels the CSI-RS reception in the set of symbols of the slot or cancels the PDSCH reception in the slot. 
If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 2_0 or the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time [image: ] for the corresponding PUSCH processing capability [6, TS 38.214] assuming [image: ] and [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0, DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols. 
If a UE is configured by higher layers to receive a CSI-RS or detects a DCI format 0_1 indicating to the UE to receive a CSI-RS in a set of symbols of a slot, and the CSI-RS occupies one or more RB sets, and the UE detects DCI format 2_0 with bitmap indicating that one or more of the RB sets occupied by the CSI-RS are not available for reception, the UE cancels the CSI-RS reception in the set of symbols of the slot.
A UE assumes that flexible symbols in a CORESET configured to the UE for PDCCH monitoring are downlink symbols if the UE does not detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as flexible or uplink and the UE does not detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit SRS, PUSCH, PUCCH, or PRACH in the set of symbols. 
*** Unchanged text omitted ***
----------------------------------------------- End Text Proposal -------------------------------------------------------

2.1.2	Remaining Open issues
The objectives from WID related to RAN1 are as follows:
-	Physical layer aspects including [RAN1]:
-	Frame structure including single and multiple DL to UL and UL to DL switching points within a shared COT with associated identified LBT requirements (TR Section 7.2.1.3.1).
-	NR-U supports a mode of operation where for a carrier and at least for intra-band CA on serving cells on unlicensed bands, all DL channels / signals can be operated with the same numerology, and all UL channels / signals can be operated with the same numerology. 
-	Subcarrier spacing for control and data channels supporting 15kHz, 30kHz, and 60kHz (air-interface perspective; optionality to be discussed separately).
-	Wide band operation (in integer multiples of 20MHz) for DL and UL for NR-U supported with multiple serving cells, and wideband operation (in integer multiples of 20MHz) for DL and UL for NR-U supported with one serving cell with bandwidth > 20MHz with potential scheduling constraint subject to input from RAN2 and RAN4 on feasibility of operating the wideband carrier when LBT is unsuccessful in one or more LBT subbands within the wideband carrier. For all wide-band operation cases, CCA is performed in units of 20MHz (at least for 5GHz).
-	10MHz operation for 5GHz band via NR-U/NR-U CA or NR/NR-U CA without air-interface optimizations specific to 10MHz. 
NOTE: 
- 10MHz Pcell or SpCell is not supported in NR-U.
- The absence of WiFi channels should be guaranteed.  
-	NR-U Discovery Reference Signal (DRS) containing at least SS/PBCH block burst set transmission and possibly CSI-RS, RMSI-CORESET(s)+PDSCH(s), OSI and paging with properties and extensions from NR Rel-15 in line with the agreements during the study phase (TR 38.889, Section 7.2.1.2). 60kHz based SSB/PBCH block is outside the scope of the WI.
-	PRACH including possible extension of PRACH format(s) in line with agreements during the SI phase (TR 38.889, Section 7.2.1.2) to support minimum bandwidth requirement given by regulation. Determine the applicability of Rel-15 NR formats to NR-U operation.RAN1 should decide whether 60 kHz subcarrier spacing for PRACH is supported, based on a unified design with 15 kHz and 30 kHz PRACH for meeting occupied channel bandwidth (OCB) requirements.
-	UL control including extension of PUCCH format(s) to support PRB-based frequency block-interlaced  transmission and use of Rel-15 NR PUCCH formats 2 and 3 for NR-U operation. Applicability of sub-PRB frequency block-interlaced transmission for 60kHz to be decided by RAN1.
-	UL data channel including extension of PUSCH to support PRB-based frequency block-interlaced transmission; support of multiple PUSCH(s) starting positions in one or multiple slot(s) depending on the LBT outcome with the understanding that the ending position is indicated by the UL grant; design not requiring the UE to change a granted TBS for a PUSCH transmission depending on the LBT outcome. The necessary PUSCH enhancements based on CP-OFDM. Applicability of sub-PRB frequency block-interlaced transmission for 60kHz to be decided by RAN1. 
-	SRS including the introduction of additional flexibility in configuring/triggering SRS in line with agreements during the study phase.
-	For DL data channel, support of multiple PDSCH starting positions.
[bookmark: _Hlk532422148]-	Mechanism to detect a gNB’s transmission burst in line with the TR 38.889, Section 7.2.1.2 related to UE power consumption.
-	DL control in line with the agreements during the study phase (TR 38.889, Section 7.2.1.2) including extensions allowing dynamic change of the time domain instances in which the UE is expected to receive PDCCH, modifications enabling DRS transmissions without gaps in the time-domain, and indication of time domain COT structure; 
-	Physical layer procedure(s) including [RAN1, RAN2]:
-	For LBE, channel access mechanism in line with agreements from the NR-U study item (TR 38.889, Section 7.2.1.3.1). Specification work to be performed by RAN1.
-	For FBE, channel access mechanism in line with agreements from the NR-U study item (TR 38.889, Section 7.2.1.3.1). FBE is intended for environments where the absence of Wi-Fi is guaranteed (e.g., by level of regulations, private premises policies, etc. Further, the targeted scenario is limited to a single NR-U network (i.e. single operator) in the operating band and geographic area. Specification work to be performed by RAN1.
- 	Initial access: specify required NR modifications to increase the maximum number of candidate SS/PBCH block positions within the DRS transmission window; to handle reduced SS/PBCH block and RMSI transmission opportunities due to LBT failure; to determine frame timing and QCL assumptions from the detected SS/PBCH block; single SS/PBCH block numerology assumed per band for Pcells in unlicensed spectrum. (RAN1)
- 	Random access: specify required NR modifications to enhance RACH procedure in line with the agreements during the study phase, including 4-step RACH modifications to handle reduced Msg 1/2/3/4 transmission opportunities due to LBT failure (RAN1/RAN2); LBT for 2-step RACH and application of PRACH and PUSCH format improvements for NR-U to 2-step RACH. (RAN1 
-	Scheduling request: specify required NR modifications due to LBT failure in line with agreements during the study phase. (RAN1/RAN2)
- 	RLM/RRM extensions for NR-U operation due to uncertain and reduced transmission opportunities for DL signals and channels due to LBT failure in line with agreements during the study phase (NR-U TR section 7.2.1.3.2), including configuring different DRS Measurement Time Configuration (DMTCs) for RRM and RLM respectively, identifying the set of RLM-RSs to measure, which set(s) are used for in-sync, out-of-sync evaluations, potential definition of a metric to accurately identify unsuccessful detection of RLM-RS. Support RSSI reporting. Define a metric to measure channel occupancy or medium contention and its corresponding reporting. (RAN1/RAN2)
[bookmark: _Hlk532426838]- 	HARQ operation: NR HARQ feedback mechanisms are the baseline for NR-U operation with extensions in line with agreements during the study phase (NR-U TR section 7.2.1.3.3), including immediate transmission of HARQ A/N for the corresponding data in the same shared COT as well as transmission of HARQ A/N in a subsequent COT. Potentially support mechanisms to provide multiple and/or supplemental time and/or frequency domain transmission opportunities. (RAN1)
-	Scheduling multiple TTIs for PUSCH in-line with agreements from the study phase (TR 38.889, Section 7.2.1.3.3). (RAN1)
- 	Configured Grant operation: NR Type-1 and Type-2 configured grant mechanisms are the baseline for NR-U operation with modifications in line with agreements during the study phase (NR-U TR section 7.2.1.3.4). (RAN1)
-	CSI: NR Rel-15 CSI feedback mechanism is the baseline for NR-U operation. Enhancements can be considered in line with agreements from the NR-U study item (e.g., TR 38.889, Section 7.2.1.3.1). (RAN1)
- 	Data multiplexing aspects (for both UL and DL) considering LBT and channel access priorities. (RAN1/RAN2)
No remaining open issues in RAN1
2.2	RAN2
2.2.1	Agreements
Agreements in RAN2 #109e

	Agreements 
1. Keep the current text in RRC running CR for setting of CAPC priorities for SRBs.   Remove the default values in the table in 38.331 Section 9.2.1.  
1. Introduce per-cell signalling in Q in measObjectNR.
1. For configured uplink grants configured with cg-RetransmissionTimer, a subset of the total HARQ process ID(s) can be configured for CG(s). 
1. For configured uplink grants configured with cg-RetransmissionTimer, same HARQ process ID(s) can be configured for different CG(s). 
1. The guard bands for a cell are signalled by using a starting index and length for each guard band, only when the network wants to configure it. 
(FFS – move to offline) RAN2 should further discuss the signalling for the cases when there is no guard band, when RAN4 specs should be used, and when/if the UE does not support guard bands.
1. A single IE for configuring interlaced PUCCH and PUSCH is included in BWP-UplinkCommon.  
1. This IE should also be additionally included in BWP-UplinkDedicated.
1. For numPagingMonitoringOccasionPerSSB, support at least the values of 2, 3, and 4.
1. For lbt-FailureInstanceMaxCount, support at least the values of 4, 8, 16, and 32. 
1. For lbt-FailureDetectionTimer, support at least the values of 10ms, 20ms, 40ms, 80ms, 160ms, 320ms.
1. For UL, if SDUs from multiple DCCHs (i.e. SRB1 and SRB2) are multiplexed in a MAC PDU, the CAPC of the MAC PDU is the highest priority CAPC of the DCCHs.  
1. (FFS move to offline) RAN2 should further discuss the ASN.1 modelling of RSSI reporting.
1. RAN2 will respond to the RAN1 LS (R2-2000021) that there is no consensus in RAN2 to use our only spare bit in MIB for signalling of Q.  RAN2 is also discussing whether a new MIB is needed or not.  
1. The UE can stop paging monitoring if it receives a short message for SI update and PWS.  FFS on whether we can set the new bit to zero with SI bit set to 1





Agreements:
1	When cg-RetransmissionTimer is configured and UE receives a CG (re)activation or deactivation, the UE implementation select one corresponding HARQ process.  
	FFS whether we need to prioritize the MAC CE and transmission/retransmission.   
2	Toggle NDI for CG-UCI for new transmissions and not toggle the NDI in the CG-UCI for retransmissions 



	[bookmark: _Hlk34132530]Agreements 
1. CAPC selection for transmission of the PUSCH payload of MsgA follows the same mechanism defined for UL CG transmissions. 
1. Send an LS to RAN1 to inform on CAPC selection for transmission of the PUSCH payload of MsgA. 
1. One SR configuration (SR id) can be configured for SRs triggered by UL LBT failure detection on SCell; the SR configuration can be shared with other LCHs. RACH is triggered if this SR config id is not configured. 
1. the UE shall stop any ongoing RA procedure and initiate a new RA procedure after BWP switching caused by LBT failure detection on SpCell. (Consensus)
1. Proposal 13: UE cancels all UL LBT failures triggered for a SCell upon deactivation of the SCell. 
1. UE cancels triggered UL LBT failures, if any, upon MAC reset affecting the corresponding serving cell. 
1. : a UE in connected mode monitors PDCCH addressed to C-RNTI in addition to the MsgB-RNTI, if LBT fails only for the payload part of MsgA (no spec changes required) 
1. Send an LS to asks RAN1 to capture the validation of indicated following on indicating the SFN LSBs in TS 38.213: a downlink assignment is valid for successful RAR reception if the two LSB bits of the SFN indicated in DCI format 1_0 scrambled by RA-RNTI or msgB-RNTI correspond to the PRACH occasion used to transmit the Random Access Preamble 
1. Add a clarification in section 5.1.4 of TS 38.321:
1>  else if a valid (as specified in TS 38.213 [6]) downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:
1. the LBT Failure MAC CE has higher priority than BSR MAC CE, but lower priority configured grant confirmation MAC CE and BFR MAC CE.
1. UE cancels an UL LBT failure triggered for SpCell upon successful completion of the RA procedure initiated after BWP switching due to the detected LBT failure. (14/18)
1. UE cancels a triggered UL LBT failure upon BWP switching on the corresponding serving cell caused by reception of BWP switching DCI or RRC signalling. 
1. The UE cancels a triggered UL LBT failure for SCell upon successful transmission of an LBT failure MAC CE indicating the cell, where transmission is successful only if LBT was successful at PHY
1. The UE cancels a pending SR triggered by UL LBT failure upon successful transmission of an LBT failure MAC CE indicating the cell, where transmission is from MAC perspective (i.e. regardless of LBT outcome at PHY)
1. The UE can transmit any uplink transmission upon BWP switching due LBT failure on SpCell, no specification changes are required.  
1. UL LBT failure is cancelled if lbt-FailureRecoveryConfig IE is reconfigured for SCell.  FFS for SpCell.
1. UE can switch only to BWPs with PRACH on the same UL (e.g. NUL or SUL) on which UL LBT failure was detected, upon detecting an LBT failure on SpCell
1. An additional short format for the LBT failure MAC CE with one octet is introduced
1. The following issues summarized in R2-2001911 are not pursued in Rel-16 (no changes to running CRs)
1. 2.3.1 COT sharing after MsgB transmission
1. 2.3.2 Impacts of SSBs with same QCL relations on RACH
1. 2.3.3	Cancelling MsgA-PUSCH after PRACH LBT failure
1. 2.3.4	changes to 2-step vs. 4-step RACH selection
1. 2.3.5	early RAR window termination
1. 2.3.6	UE Autonomous BWP switching
1. 2.3.7	Additional PRACH transmission opportunities
1. Prioritization of SR triggered for LBT failure MAC CE vs. other overlapping SRs
1. 3.3.2	LBT Failure MAC CE transmission on difference cell for failure detected on SpCell
1. 3.3.3	CAPC of LBT failure MAC CE
1. 3.3.4	Counting LBT Failure on a multi-subband BWP
1. 3.3.5	Consistent UL LBT failure during HO
1. 3.3.6	LBT Failures in Non-Connected State and PCell Failure Recovery
1. 3.3.7	LBT Failure reporting during RRC Reestablishment






Agreements
1. A new timer to consider the DFI as invalid is not introduced. 
1. Repetitions across multiple CG configurations are not supported in this release. 
1. 	It’s up to UE implementation on selecting retransmissions, no prioritization is introduced in this release. 
1. When CG type 2 (re-)activation DCI is received, UE implementation selects a HARQ process (as agreed), and stops the CGRT and CGT associated with the selected HARQ process, if running. 
1. [bookmark: _Hlk34234420]Proposal 7:  As already agreed, UE prioritizes retransmission over new transmission. No further optimizations dealing with the transmission of confirmation MAC CE will be considered.  
1. The UE uses RV zero for the initial transmission.  The RV selection for auto-retransmission is left up to UE implementation, as for feLAA. 
1. Confirm that for NR-U, when a MAC PDU contains both data from DTCHs and MAC CEs, the UE selects the CAPC of the lowest priority logical channel with MAC SDUs multiplexed (i.e. priority of  multiplexed MAC CEs is not taken into account).  No changes required to 38.300. 
1. Extend the UE CAPC selection to MsgA PUSCH transmission, Msg3 PUSCH transmission and other UL transmission case where CAT4 is indicated but CAPC is not signaled explicitly. 
1. 	When UE performs auto-retransmission on a different CG configuration with the same TBS, it will not consider the LCP restriction. 
1. RAN2 postpones the PHR ambiguity issue to future releases. 
1. 	 As a baseline, NR-U features are applied to unlicensed operation. Whether the NR-U specific features can be applied to licensed operation has to be discussed on a case-by-case basis (likely in the main session).   
1. With the nrofHARQ-Processes and HPID-offset (introduced in IIoT), UE is allowed to select HPID given by [harq-procID-offset, harq-procID-offset + 1, …, harq-procID-offset + nrofHARQ-Processes – 1].  Understanding is that there is only impact to RRC specification.  
1. Add this behaviour as NOTE: the UE is allowed to map generated TB(s) internally to different HARQ processes in case of LBT failure(s), i.e. UE may transmit a new TB on any HARQ process in the grants that have the same TBS, the same RV and the NDIs indicate new transmission.
1. The following optimizations from section 2.5 in R2-2002029 will not be addressed in Rel-16:
· “UE should switch to a SS group with denser PDCCH occasion when BWP is switched due to initiation of Random Access procedure or consistent UL LBT failure”. 
· “allow SR transmission on the PUCCH resource colliding with the UL-SCH resource for which LBT fails”. (15/15) “enhance the DL opportunity based on the channel busy level dynamically measured by both UE and gNB”. 
· MAC impacts (if any) of multiple CCAs in wideband larger than 20MHz. 


[bookmark: _Hlk34139537]Agreements
1. From RAN2 perspective, a capability for 2-step RACH for NR operation in shared spectrum is needed. It is noted that this may already be supported by the 2-step RACH capability if signalled per band. 
1. A UE capability for consistent UL LBT detection and recovery is introduced. It is FFS if separate capabilities are needed for PCell, PSCell, and SCells (which have different recovery mechanisms). 
1. For now do not introduce a new list for signalling of neighbour cells Qs in SIB3 and SIB4 (no changes to the running CR). Further optimization or efficient signalling can be considered during ASN.1 review. 
1. RAN2 will not introduce a solution in Rel-16 to address potential issue due to operation of both licensed and shared spectrum in 6Ghz. RAN2 assumes that it is up to RAN1/RAN4 to provide a solution if needed. 
1. If IntraFreqReselection in MIB is set “not allowed” and the UE is not able to decode SIB1, it will not bar this frequency, i.e. will continue cell reselection on the frequency. No changes to the running CR are needed. 
1. RAN2 should inform RAN4 that there is no “withdraw” procedure for abandoning reporting of measurement results and introduction of such a mechanism will have significant impacts on RAN2 specifications; therefore suggest that RAN4 should not agree to UE abandoning the measurement report due to delay caused by LBT failures.
1. Introduce signalling of “Q” in 36.331 in measurement configuration and SIB(s) to enable Connected and Idle/Inactive mode mobility from E-UTRAN to NR-U. 
1. Do not introduce a new MIB for NR-U. 
1. Confirm that the UE stops paging monitoring when it receives any type of short message. No changes to the running CRs are introduced except for removing the FFS on this. 
1. Change the location of measRSSI-ReportConfig-r16 so that it is located in both PeriodicalReportConfig and EventTriggerConfig. 
1. From RAN2 point of view, there is no NR-U specific issue for the handling of forbidden TAs. No changes are introduced to the running 38.304 CR for handling of forbidden TAs. 
1. No new RLF trigger based on missing downlink reference signals (due to LBT failure) is introduced. 
1. No changes to cell selection based on LBT failures are introduced. It is up to UE implementation to handle RLF due to LBT failures in cell selection. 
1. . No changes to SUL selection are introduced for NR-U.
1. Keep the RAN2#107bis agreement that no new triggers for RSSI/CO are introduced for CHO in Rel-16.
1. Replace NR-U with “NR operation with shared spectrum channel access” as used in RAN1 specifications. A formal definition of “shared spectrum” may be introduced in stage-2 by either RAN1 and RAN2 if needed (e.g. a spectrum where the procedures in TS 37.213 are applicable).
1. On signalling default and no guard bands, we will try to follow RAN1 agreements, if nothing is signalled default is used.  Details are discussed during running CR. 


2.2.2	Remaining Open issues 
Open issues in RAN2 are:
· Whether and where to capture NR-U deployment scenarios in stage-2
· Whether L3 filtering is applicable to RSSI measurements (needs RAN1 input)
· When to cancel LBT failure for SpCell upon reception of RRC reconfiguration
· Whether separate capabilities are needed for PCell, PSCell, and SCell LBT capabilities (RAN2 agreed that LBT detection and recovery will be optional UE capability)
· Whether additional values for parameters nrofPDCCHMonitoringOccasionPerSSB-r16 lbt-FailureDetectionTimer and lbt-FailureInstanceMaxCount are needed.
· Optimization of the signalling of intra-cell guard bands for no guard band and default case
· ASN.1 structure for NR-U capabilities (needs RAN1 input on UE feature sets)

2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
System parameter agreements in RAN4 #94-e
Way forward on wideband operation was agreed in R4-2002919 related to guard bands and frequency shift
· freq shift due to RB alignment between component carriers and wideband operation carrier is not needed to be specified.
· [Up to200KHz freq shift due to the allowed ±200 kHz shift of the Wi-Fi channel raster specified in the EN harmonised standard is not needed precluded in NR-U.] 
· Only the configurations in R4-1916160 should be used in 3GPP testing.
· From sub-band perspective, RAN4 specifications should clearly state that requirements apply under the assumptions of using subbands that are of 20MHz.
Intra-band contiguous bandwidth classes for CA-based operation were agreed in R4-2002748
· Define three new NR CA bandwidth classes to allow intra-band contiguous CA in Band n46 in multiples of 20 MHz and wider bandwidths
· class “M”: 50 MHz  ≤ BWChannel_CA ≤ [240] MHz (3 CC)
· The lower limit also covers one 10 MHz channel bandwidth (10 + 20 + 20 MHz to cover 50 MHz allocation)
· class “N”: 80 MHz ≤ BWChannel_CA ≤ [320] MHz (4 CC)
· class “O”: 100 MHz ≤ BWChannel_CA ≤ [400] MHz (5 CC) 
· belonging to the same fall-back group
· The upper limits tentative (n * 80 MHz) 
· recognising that these tentative values are not possible in n46 but may allow reuse of the BW classes above 5925 MHz 
· BCS can be defined with restrictions on the total aggregated bandwidth for each class 
· 2 CC covered by the existing CA BW classes B and C
· The classes M, N and O only applies to Band n46 operation
· Note: agreed assumptions on number of CCs for DL/UL and scope (e.g. two contiguous CCs in the UL) for Rel-16 remains (RAN4#92bis)
Draft CR’s for sync raster were agreed for 38.104 and 38.101-1 for the basestation and UE, respectively.
Basestation RF agreements in RAN4 #94-e
Way forward for FRC’s were agreed in R4-2002465 to supplement previous agreement from RAN4 #93 in R4-1916162.  Companies are encouraged to provide simulation results for SNR based on the parameters in these documents.  
On 60kHz SCS FRCs:
· It is agreed to not define FRC with interlacing for NR-U due to lack of RAN1 interlacing design for 60 kHz.
· Agreement on Option 1: FRCs for 60kHz SCS from NR Rel-15 can be reused.  (Note: To be ensure that there is not more stringent requirement on 60kHz)  
On NR-U FRCs interlace arrangement:
· Agreement on Option 3: No overlapping PRBs, all interlaces for given CBW&SCS should have the same number of RBs.
UE RF agreements in RAN4 #94-e
Agreement on Tx parameters in R4-2002753
· PC5 power class is defined with 20 dBm maximum output power and max power tolerance of +2/-3 dB
· ACLR = [27] dB for PC5
· UL MIMO is allowed for Band n46
· Transparent Tx diversity is not precluded
· Requirements for PC3 can continue to be discussed in Rel-16 work item
· In-band emissions.  The approach is to start with the eLAA definition of in-band emissions but to verify or modify as needed for NR-U.  
For additional spurious emission requirements, it was agreed to start with eLAA NS emission requirements as identified in R4-2002755.  Moreover, companies are requested to verify that regional regulations used to derive these emission requirements are still valid for NR-U.  It has been recognized that NS_28 will require update due to ongoing emission discussions at ETSI.

RRM Agreements in RAN4 #94-e
The following RRM agreements were reached as captured in R4-2002336, R4-2002335, R4-2002278.
Specification structure: 
· Do not add “a” in section numbers in 36.133 for NR-U sections. Follow the section naming outline earlier agreed in R4-1914628 (RAN4#93)

General Applicability Rules
· Further discuss:
· Option 1: include applicability section
· Option 2a: no applicability section, assume all sections by default applicable for NR-U
· Address questions Q1, Q2
· Option 2b: no applicability section, exclude the applicability to NR-U by default, unless explicitly stated and: 
· the meaning of “for NR-U”/”to NR-U” is clearly defined, e.g. NR-U serving cell, NR-U neighbour cell, relevance for different NR-U scenarios A-C etc.
· Address question Q1
· Questions to answer:
· Q1: How to capture the conditions on what the overall set of requirements is, and which requirements are expected to be met by a UE in a particular operating scenario? (can also be a non NR-U scenario where NR-U neighbors are configured) and with particular NR-U capabilities? (eg capability to support scenario A, B, C etc…)
· Q2: For companies who want to include NR-U “by default” (option 2a) in applicability: provide further detailed proposals of exactly what is considered to be within the scope of this default, and how a requirement covered by this default should be interpreted so that we can better evaluate the proposal

SIB Reading in Cell Reselection and Handover Requirements
· Discuss WF in R4-2002281 in RAN4#94-e (WF on SIB reading in cell reselection and HO requirements for NR-U, Intel)
· If no agreement in RAN4#94-e, the topic shall not be pursued in the future meetings

SI Reading in RRC Release with Redirection, RRC Re-establishment, and Paging Interruption Requirements
· RAN4 to further discuss the maximum SI acquisition time in paging interruption, RRC re-direction and RRC re-establishment in NR-U
· SI acquisition time
· SI maximum acquisition time is expressed as a variable (approach similar to Rel-15) but using a variable name which is different from Rel-15, e.g., TSI,CCA, 
· the actual value for TSI,CCA is to be discussed in the performance part, considering LBT failures and receiver assumptions, etc.
· Conclusion on soft combining of PDSCH for SIB1 reading: 
· soft combing is to be further discussed under performance part
· Paging interruption delay requirements
· Paging interruption requirements are to be updated based on the agreement on the above agreements on the SI maximum acquisition time

Cell Reselection (Excluding SI Reading and Paging)
· Mm,max for other DRX cycles (0.64 sec and 1.28 sec):
· Mm,max = [8] for DRX cycle = 0.64 seconds
· Mm,max = [4] for DRX cycle = 1.28 seconds
· X dB offset condition for the at least one cell to be checked by the UE:
· Do not specify the X dB offset condition for the at least one cell to be checked by the UE
· The maximum number of times Y when any of Md,max, Mm,max, and Me,max, is exceeded before the UE initiates cell selection procedures for the selected PLMN as defined in TS 38.304 is unspecified
· FFS whether and how to capture the above agreement in TS 38.133

RRC Release with Redirection
· Upon exceeding L1,max, the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304
· UE behaviour upon exceeding L2,max (max. number of missed PRACH occasions) is FFS until the response LS on UL LBT failures is received from RAN2

RRC Re-Establishment
· Do not specify K3,max
· Do not specify K1,max and K2,i,max
· Do not specify KSI,max

SCell Activation
· Time period in the known cell condition for SCell activation:
· do not extend the time period in the known SCell condition
· Does the interruption window length at SCell activation depend on DL LBT failures?
· Conclusion: postpone discussion till R15 get agreed
· X=5 ms, Y=5 ms, Z=5 ms
· THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213. In the event of UE not being able to transmit the acknowledgment due to UL CCA failures: THARQ is extended to also include the time to all next HARQ feedback retransmission opportunities, until the time of its successful transmission, as specified in TS 38.213; no extension of THARQ due to UL LBT failures is allowed for channel access category 1
· The term “channel access category 1” needs to be aligned with RAN1 terminology (e.g., in TS 37.213)
· TCSI_reporting = TCSI_reporting,ref +L4*TCSI-RS +CSI, where
· TCSI_reporting,ref is CSI reporting delay as specified in section 8.3.2,
· UE behavior upon exceeding L4,max (L4,max=TBD) is to abandon the SCell activation procedure,
· CSI  is the total additional delay in CSI reporting due to UL LBT failures, according to TS 38.213
· FFS: UE behavior and the SCell activation delay extension due to any LBT failures when sCellDeactivationTimer is not configured
· FFS: condition on the delay due UL LBT failures for HARQ in SCell activation delay
· Option 1: For a known SCell:
· TFirstSSB+ Trs *L1+ 5ms, if the SCell measurement cycle is ≤160ms and HARQ≤[TBD] ms.
· (TSMTC_MAX + Trs )*(1+L2)+ 5ms, if the SCell measurement cycle is >160ms or HARQ>[TBD] ms, 
· where HARQ is the total time by which THARQ was extended due to UL LBT failures according to the agreements above
· Option 2: Option 1 without the condition on HARQ

PSCell Addition
· Time period in the known cell condition for PSCell addition:
· do not extend the time in the known cell condition in PSCell addition delay requirement
· In the event of UE not being able to transmit PRACH due to UL CCA failures on this carrier: PRACH is the total time extended to also include the time to all next PRACH retransmission opportunities, until the time of its successful transmission, as specified in TS 38.213; PRACH=0 for channel access category 1
· The term “channel access category 1” needs to be aligned with RAN1 terminology (e.g., in TS 37.213)

Active TCI State Switching
· Time period in the known state condition for active TCI state switching:
· do not extend the time in the known cell condition in active TCI switching delay requirement
· RRC-based: 
· FFS: need for RAN2 LS if the UE declares beam failure upon exceeding L1RRC,unknown,max or L2RRC,unknown,max
· THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213. In the event of UE not being able to transmit the acknowledgment due to UL CCA failures: THARQ is extended to also include the time to all next HARQ feedback retransmission opportunities, until the time of its successful transmission, as specified in TS 38.213; no extension of THARQ due to UL LBT failures is allowed for channel access category 1
· The term “channel access category 1” needs to be aligned with RAN1 terminology (e.g., in TS 37.213)

Active BWP switching
· Introduce UL BWP switch requirements (delay and interruption) triggered by consistent UL LBT failures
· UL BWP switch requirements triggered by consistent UL LBT failures
· Option 1: Follow DCI and timer-based BWP switch 
· Option 2: FFS 

SSB based RLM
· For SSB-based RLM in-sync
· Lin,max = 7 for Max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX
· Lin,max = 5 for 40<Max(TDRX,TSSB)≤320
· Lin,max = 3 for TDRX>320
· No additional requirements due to consecutively missing SSBs for SSB-based RLM INS
· The set of SSB that UE is required to monitor
· Option 1: UE is required to monitor at least one SSB from the set of SSBs that are QCLed with each other 
· Option 2: UE is required to monitor SSBs from the set of SSBs that are QCLed with each other within the set of configured RLM-RS resources, until it detects an SSB during this SMTC during RLM or link recovery procedures 
· Option 3: UE shall monitor all SSBs configured for RLM, regardless of QCL information 
· The RLM requirements shall not rely on COT information availability
· FFS whether the decision is applicable to both FBE and LBE or only one of them
· FFS whether UE can expect gNB to transmit RLM-RS with same transmit power across different occasions
· Whether to extend the OOS evaluation period based on the number of unavailable SSB
· Option 1: No. Out-of-sync evaluation period is extended by a fixed number of samples 
· Option 1a: No. Out-of-sync evaluation period excluding the available SSB is scaled by a fixed factor of N
· Option 2: Yes. OOS evaluation is based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE during TEvaluate_out_SSB 
· Option 3: Select option 2 in FBE networks and option 1 in LBE networks 

CSI-RS based RLM
· How to handle CSI-RS based RLM
· Option 2: Adopt the same approach for the extension of the INS and OOS evaluation periods for CSI-RS based RLM as in SSB based RLM 
· Option 3: RAN4 deprioritizes defining requirements for CSI-RS based RLM in Rel-16 NR-U networks.

BFD and CBD
· How to handle BFD
· Option 1: Adopt the same approach as for RLM OOS
· Other options are not precluded
· How to handle CBD 
· Option 1: Adopt the same approach as for RLM IN
· Other options are not precluded

Timing
· One shot timing adjustment is not allowed when UE changes its DL timing reference cell to any activated SCell if SpCell is unavailable to UE for a certain number of DL SSB detection attempts.
· deriveSSB-IndexFromCell is optional on unlicensed band

L1-RSRP measurements
· L1,max = 0 when timeRestrictionForChannelMeasurement is configured and the table is updated as: 
[image: ]
· Periodic and aperiodic L1-RSRP reporting delay reuses Rel-15 reporting delay

CSI-RS based L1-RSRP measurement period
· FFS:
· Option 1: CSI-RS L1-RSRP measurements follow the same approach of SSB L1-RSRP measurements: 
· Same number of samples for both SSB based L1-RSRP measurement and CSI-RS
· Same extension value L1 and L1-max as in SSB based L1-RSRP
· Option 2: A new approach or conditions are needed for CSI-RS based L1-RSRP measurements under LBT failure.
· Other options are not precluded.

Detailed UE behavior when receiving the MAC CE activation command for semi-persistent CSI reporting, in case of UL LBT failure for sending the ACK
· If UE cannot transmit HARQ-ACK on MAC-CE activation due to UL CCA failure, UE continues to be in its previous state, i.e., it should not start L1-RSRP measurement and reporting

SFTD measurements
· It is RAN4 understanding that the UE behavior when exceeding Tmeasure_SFTD_LBT_max is that the UE shall not report the measurement and abandon the inter-RAT SFTD measurement. The exact wording can be aligned with RAN2.

Inter-RAT SFTD measurements
· Background from RAN4#93
· UE behavior upon exceeding Tmeasure_SFTD_LBT_max: UE shall stop the search
· FFS whether UE abandons the measurement 
· Tmeasure_SFTD_LBT_max = k× Tmeasure_SFTD1, k=TBD≤10
· Options in RAN4#94e
· Option 1: k = 6
· Option 2: k =2

UE behaviour in case of successive UL LBT failures during event-triggered reporting
· For event triggered reporting: 
· RAN4 should not specify a pre-defined value of ΔUL,max
· There are RAN2 procedures in place for when either the HARQ retransmissions or UL LBT failure procedures are triggered. 
· FFS: whether/ how to refer to these procedures when discussing the extension of the measurement report. 

Additional time for PBCH payload reading for SSB index identification
· There is no need to specify additional time for PBCH reading during SSB index identification in FR1 NR-U, if Q is known to the UE. 

RSSI and Channel Occupancy measurements
· No measurement report mapping is defined for Channel Occupancy measurements in NR-U.
· Measurement reporting requirements are to be specified for periodic RSSI and CO. 
· Note: this agreement can be reviewed in case further agreements are made in RAN2.
· RAN4 to further discuss scheduling restrictions during RSSI/CO measurements
· RAN4 to discuss interruption requirements during RSSI/CO measurements.
· No wideband RSSI and channel occupancy reporting criteria are seen to be needed in Rel-16.

[bookmark: _GoBack]2.4.2	Remaining Open issues
[bookmark: _Hlk34819424]Open issues in RAN4 are:
· MPR and A-MPR tables to meet general and deployment-specific requirements for each power class to be specified
· UE receiver requirements
· Basestation receiver requirements

Band combination specific analysis and results in TP’s are to be captured.  Two options are either in a new TR for NR-U or in existing Rel-16 basket work item TR’s.
ah
The objectives from WID related to RAN4 are as follows:
-	Core specifications for UE, gNB and RRM requirements [RAN4]: 
-	Specify new unlicensed band(s) for the 5 GHz and 6 GHz frequency ranges (see Note 1). The band(s) definition should include DL only and UL/DL operation.
- 	10MHz channel definition by means of bands spelled out like LTE LAA (main target is 5GHz band in a certain country)
-	Specify gNB and UE RF core requirements for the band(s) in the above frequency range,  including a limited set of example band combinations (see Note 2). 
		UE emission requirements:  In-band emissions, EVM, ACLR
		UE MPR
		Deployment-specific emission and PSD requirements
		UE A-MPR
		UE receiver requirements:  ACS, blocking
		Power class:  PC5 only or also PC3
-	Investigate the feasibility of increasing the number of usable PRBs for different numerologies and channel bandwidths in unlicensed bands, and if found feasible, specify such support.
- 	Specify RRM/RLM core requirements including but not limited to
· OOS evaluation for RLM, CSI-RS based RLM
· Multiple QCL-ed SSBs during RLM/BFD/CBD
· UL BWP switching in the event of persistent UL LBT failure
· Measurements including new RSSI and Channel Occupancy measurements
Note 1: The actual frequency range for specification can be further discussed based on regulatory updates in the US and Europe.
Note 2: The WI can be completed provided requirements for at least one band combination involving a new NR-U band is specified as long as it is in line with country-specific regulatory directives.
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.



v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
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Configuration T11-R5RP easuement Period S5 (MS)
non-DRX max(TRepon, Ceil(M+L1)"P)*Tqp)
DRXcycle = max(Trepor, ceil(1.5*(M+L1)*P)*'max(Tprx, Tsss))
320ms
DRX cycle > ceil((M+L1)*P) Torx
320ms

Note 1 Tsspis the periodicity of the SSB-Index configured for L1-RSRP measurement. Tpgy is the
DRX cycle length. Trepon is configured periodicity for reporting.

Note 2:  L1=0if higher layer parameter timeRestrictionForChannelMeasurementis configured.
Otherwise L1 is the number of SSBs not available at the UE during T 4.
RSRP_Measurement_Period_sssWhere L1 = L1max.

Note 3: Ly na,=7 for Max(Tpry, Tssp) = 40ms where Tpgy=0 for non-DRX, L1 =5 for 40ms <
Max(Tpgy, Tssg) = 320ms, and L4 .,=3 for Tppy > 320ms.





