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1. [bookmark: _Ref5850594]Introduction
This contribution summarizes the discussions and proposals in AI 7.2.12 for Rel-16 NR TEI related discussion.
Based on the discussions summarized in Section 2, followings are parts of the suggested email discussions/approvals for AI 7.2.12. 
FL proposal #1 of email discussion/approval:
[bookmark: _Hlk68938412][104b-e-NR-TEI-01] Email discussion/approval on Rel-16 NR TEI related issues
· Whether/how to adopt CR on half-duplex operation in CA with unpaired spectrum with considering R1-2102492, R1-2102585 and R1-2102951
· LS is also discussed after making consensus on the CR with considering R1-2103388

Note that as described in Section 2.2, the proposals for alignment CR in R1-2103457 and R1-2103647 can be informed to the specification editor unless any concern is raised in the preparation phase discussion.
Companies are encouraged to check above FL proposal and to provide feedback if any in below.
	Company
	Comment

	Nokia
	Support opening this thread, this is a continuation of an inconclusive thread of the last meeting triggered by an LS from RAN2, and should be completed so that a response LS to RAN2 can be sent.

	Ericsson
	It is fine to discuss the issue.

	Huawei, HiSilicon
	Generally fine with a minor suggestion to include below, as we submitted in LS session and Wanshi is suggesting it to be further discussed in this section.
R1-2103388	Discussion on LS on half-duplex operation	Huawei, HiSilicon

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
Yes, I also intend to discuss on the LS after making consensus on the CR.
So, it will be reflected in the updated FL proposal #1.



Based on the discussions summarized in Section 3, followings are parts of the suggested email discussions/approvals for AI 7.2.12. 
FL proposal #2 of email discussion/approval:
[bookmark: _Hlk68938426][104b-e-NR-TEI-02] Email discussion/approval on other Rel-16 NR related issues
· Whether/how to adopt CR for TR38.821 with considering R1-2103719 and R1-2103720
· Whether/how to adopt CR for correction on RIM RS resource and set ID mapping with considering R1-2103747

Note that as described in Section 3.1 and 3.2, some proposals that should be discussed in other AI and/or in next meeting for Rel-17 TEI are not captured in the above FL proposal.
Companies are encouraged to check above FL proposal and to provide feedback if any in below.
	Company
	Comment

	Nokia
	Support the thread.

	Huawei, HiSilicon
	Ok for discussion

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks!
FL proposal #2 can be kept as it is.



Note that discussions and proposals in AI 7.2.12 related to UL Tx switching are separately handled by other moderator [10].


2. Discussion on Rel-16 NR TEI related issues


Half-duplex operation in CA with unpaired spectrum
Following proposals are made in contributions.
	[4]
	Issue-1: Whether reference cell is can be updated symbol by symbol.
The reference cell is defined based on the following spec. The definition is clear if the symbol is indicated as downlink or uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. It is clear if the symbol is indicated as flexible but configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol or to receive PDCCH, PDSCH or CSI-RS on the symbol. However, it is not clear whether the symbol indicated as flexible but not configured to transmit or receive should be taken into account.
	If a UE
-	is configured with multiple serving cells and is provided half-duplex-behavior = 'enable', and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE determines a reference cell for a symbol as an active cell with the smallest cell index among serving cells where the symbol is configured as
-	downlink, or uplink, as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol 


If the flexible symbol that is not configured to transmit or receive is taken into account, then the reference cell is fixated to some extent unless there is SCells being activated/deactivated. However, this may end up with flexible symbols without any semi-static configured transmission/reception being reference symbol. This doesn’t seem to be a problem. Otherwise, the reference cell may be updated symbol by symbol, which may require both the network and UE to track the reference cell symbol by symbol.
In this sense, the following TP can be considered.
Proposal-1: Introduce the following TP for Section 11.1 of TS38.213.
	If a UE
-	is configured with multiple serving cells and is provided half-duplex-behavior = 'enable', and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE determines a reference cell for a symbol as an active cell with the smallest cell index among serving cells where the symbol is configured as
-	downlink, or uplink, as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol
-	flexible, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH or  receive PDCCH, PDSCH or CSI-RS on the symbol




Issue-2: Whether the prioritization rule is applied per CG or per carrier pair.
If the reference is updated symbol by symbol, then per CG based and per carrier pair based prioritization rule may end up with different UE behaviours. However, if the reference is fixated by taking the flexible symbol not configured for transmission/reception into account, it seems that per CG based and per carrier pair based prioritization rule lead to the same UE behaviours. 
Implementation wise, the network or UE will conduct this by comparing each cell with reference cell. But it seems there is no need to specify anything for this issue.
Observation-1: If the reference cell is semi-static configured/determined, per CG based and per carrier pair based prioritization rule lead to the same UE behaviours.

Issue-3: Whether the dropping rule can be applied to intra-band case.  
It seems that companies have different understandings on this issue. Actually, half-duplex intra-band CA and half-duplex inter-band CA may require different requirements. Maybe it is better to clarify whether new UE feature is needed for half-duplex intra-band CA first.

	[5]
	In 38.306, the UE capability parameter for half-duplex operation is defined as below. As highlighted in yellow, the UE can include half-DuplexTDD-CA-SameSCS-r16 only if  simultaneousRxTxInterBandCA is not present. 
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	half-DuplexTDD-CA-SameSCS-r16
Indicates whether the UE supports directional collision handling between reference and other cell(s) for half-duplex operation in TDD CA with same SCS. The UE can include this field, only if simultaneousRxTxInterBandCA is not present.
	BC
	No
	TDD only
	N/A


It is not clear whether half-duplex operation is applicable to intra-band CA and the following alternatives were discussed in last meeting:
· Alt.1: Directional collision handling is also applicable to CCs within a frequency band
· Alt.1-1: “Not supporting simultaneousRxTxInterBandCA” should not be prerequisite of half-DuplexTDD-CA-SameSCS-r16
· Alt.1-2: “Not supporting simultaneousRxTxInterBandCA” should be kept as prerequisite of half-DuplexTDD-CA-SameSCS-r16 only for the case with inter-band pair of cells
· Alt.2: Directional collision handling is not applicable to CCs within a frequency band
During the discussion of this feature, intra-band CA was supported as shown in Appendix. In the last meeting, it was discussed that the prerequisite is also fine for intra-band CA since UE cannot include simultaneousRxTxInterBandCA for a band combination that is intra-band only so that UE can indicate half-DuplexTDD-CA-SameSCS-r16 for this band combination and directionalCollisionHandling-r16 can be configured. In case of a mix of intra- and inter-band CA, if simultaneousRxTxInterBandCA is included, the UE cannot indicate half-DuplexTDD-CA-SameSCS-r16 so that collision handling cannot be applied to intra-band CCs. Therefore, we have the following proposals.
Proposal 1: Rel-16 collision handling is applicable to TDD intra-band CA
· UE can report half-DuplexTDD-CA-SameSCS-r16 for a band combination that is intra-band only; 
· UE can report half-DuplexTDD-CA-SameSCS-r16 in case of mix of intra- and inter-band CA if simultaneousRxTxInterBandCA is not included.
Another issue for half-duplex operation is that whether the parameter directionalCollisionHandling-r16 should be configured per serving cell or per cell group. According to the discussion in last meeting, companies prefer that the parameter directionalCollisionHandling-r16 is configured per serving cell. A text proposal is provided below for half-duplex operation in CA with unpaired spectrum.
Proposal 2: Adopt the following TP for half-duplex operation in CA with unpaired spectrum.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Ref500831375][bookmark: _Toc12021489][bookmark: _Toc20311601][bookmark: _Toc26719426][bookmark: _Toc29894862][bookmark: _Toc29899161][bookmark: _Toc29899579][bookmark: _Toc29917318][bookmark: _Toc36498192][bookmark: _Toc45699220][bookmark: _Toc66974098]11.1	Slot configuration
<Unchanged text omitted>
If a UE 
-	is configured with multiple serving cells and is provided half-duplex-behavior = 'enable'with directionalCollisionHandling-r16 = 'enabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability for the multiple serving cells, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells,
for a set of symbols of a slot that are indicated to the UE for reception of SS/PBCH blocks in any of multiple serving cells by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon, when provided to the UE, the UE does not transmit PUSCH, PUCCH, or PRACH in the slot if a transmission would overlap with any symbol from the set of symbols, and the UE does not transmit SRS in the set of symbols of the slot in any of multiple serving cells.
For a set of symbols of a slot corresponding to a valid PRACH occasion and [image: ] symbols before the valid PRACH occasion, as described in Clause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 
For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect the set of symbols to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated.
If a UE is scheduled by a DCI format to receive PDSCH over multiple slots, and if tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, indicate that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PDSCH reception in the slot is an uplink symbol, the UE does not receive the PDSCH in the slot. 
If a UE is scheduled by a DCI format to transmit PUSCH over multiple slots, and if tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, indicates that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PUSCH transmission in the slot is a downlink symbol, the UE does not transmit the PUSCH in the slot.
If a UE
-	is configured with multiple serving cells and is provided half-duplex-behavior = 'enable'with directionalCollisionHandling-r16 = 'enabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability for the multiple serving cells, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells,
the UE determines a reference cell for a symbol as an active cell with the smallest cell index among serving cells that are configured with directionalCollisionHandling-r16 where the symbol is configured as
-	downlink, or uplink, as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol 
If a UE 
-	is configured with multiple serving cells in a frequency band and is provided half-duplex-behavior = 'enable'with directionalCollisionHandling-r16 = 'enabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability for the multiple serving cells, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells,
the UE does not expect
-	a symbol to be indicated as downlink or uplink on the reference cell and as uplink or downlink on another cell, respectively, by tdd-UL-DL-ConfigurationCommon or by tdd-UL-DL-ConfigurationDedicated,
-	tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated to indicate a symbol as downlink on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell, and
-	to be configured by higher layers to receive PDCCH, PDSCH, or CSI-RS on a flexible symbol on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell. 
If the reference cell and another cell for a UE operate in different frequency bands and if the UE 
-	is configured with multiple serving cells and is provided half-duplex-behavior = 'enable'with directionalCollisionHandling-r16 = 'enabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability for the multiple serving cells, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells,
the UE 
-	UE assumes symbol as flexible, is not required to receive higher layer configured PDCCH, PDSCH, or CSI-RS and not expected to transmit higher layers configured SRS, PUCCH, PUSCH, or PRACH, when tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated indicates symbol as downlink or uplink on the other cell among the cells configured with directionalCollisionHandling and as uplink or downlink for the reference cell, respectively,  
-	transmits a signal/channel scheduled by a DCI format on a symbol of the other cell among the cells configured with directionalCollisionHandling when the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated for the reference cell,
-	is not required to receive a higher layer configured PDCCH, PDSCH, or CSI-RS on flexible symbols on the reference cell in a set of symbols, if the UE detects a DCI format scheduling a transmission on one or more symbols in the set of symbols on the other cell among the cells configured with directionalCollisionHandling. 
If a UE 
-	is configured with multiple serving cells and is provided half-duplex-behavior = 'enable'with directionalCollisionHandling-r16 = 'enabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any cell from the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability for the multiple serving cells, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE 
-	does not expect tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell to indicate a symbol as uplink and to detect a DCI format scheduling a reception on the symbol on another cell
[bookmark: _Hlk33186884]-	does not expect to be configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH on a flexible symbol on the reference cell and to detect a DCI format scheduling a reception on the symbol on another cell
-	does not transmit a PUCCH, PUSCH or PRACH that is configured by higher layers on a set of symbols on another cell among the cells configured with directionalCollisionHandling if at least one symbol from the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a PDCCH, PDSCH, or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not transmit a SRS that is configured by higher layers on a set of symbols on another cell among the cells configured with directionalCollisionHandling if the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or corresponds to a PDCCH, PDSCH or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not receive a PDCCH, PDSCH or CSI-RS that is configured by higher layers on a set of symbols on another cell among the cells configured with directionalCollisionHandling if at least one symbol from the set of symbols is indicated as uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a SRS, PUCCH, PUSCH, or PRACH transmission that is configured by higher layers on the reference cell
-	assumes a symbol indicated as downlink or uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated on another cell among the cells configured with directionalCollisionHandling to be flexible, if the UE is respectively configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH or to receive PDCCH, PDSCH, or CSI-RS on the reference cell
-	does not expect to detect a first DCI format scheduling a transmission or reception on a symbol on a first cell and a second DCI format scheduling a reception or transmission on the symbol on a second cell, respectively
After the UE applies the procedures described above for directional collision handling within the set of cells that have been configured with directionalCollisionHandling-r16, the UE does not expect any directional collision (with including the effects of timing advance) across any pair of cells, irrespective of whether either or both of those cells were configured with directionalCollisionHandling-r16 if the UE is not capable of simultaneous transmission and reception on the pair of cells.
----------------------------------------------------- End of text proposal ------------------------------------------------------

	[7]
	1. UE capability dependency
The controversial point was whether the UE capability “Not supporting simultaneousRxTxInterBandCA” should be kept as the prerequisite of half-DuplexTDD-CA-SameSCS-r16, with following alternatives. 
· Alt.1: Directional collision handling is also applicable to CCs within a frequency band
· Alt.1-1: “Not supporting simultaneousRxTxInterBandCA” should not be prerequisite of half-DuplexTDD-CA-SameSCS-r16
· Alt.1-2: “Not supporting simultaneousRxTxInterBandCA” should be kept as prerequisite of half-DuplexTDD-CA-SameSCS-r16 only for the case with inter-band pair of cells
· Alt.2: Directional collision handling is not applicable to CCs within a frequency band
In general, we are supportive of alt.1-2 above, which means for a given BC with inter-band carriers, the UE can indicate half-DuplexTDD-CA-SameSCS-r16 only when the UE does not support simultaneousRxTxInterBandCA for the BC. And for a BC with intra-band carriers only, UE will not indicate simultaneousRxTxInterBandCA therefore half-DuplexTDD-CA-SameSCS-r16 can still be indicated which means the half-duplex collision handling can be applied to such BC with intra-band carriers. There is no need to update the UE capability definition and the dependency. 
1. The exact CR text
We think the latest CR text shared in the summary document (as copied below) is in general fine, with some minor update for better clarity shown in yellow highlight as below. And it is important to keep the last paragraph of the CR so that after resolving the duplex conflict among the serving cells enabled with directionalCollisionHandling-r16, UE is not expected to handle any additional duplex conflict between any pair of serving cells including a serving cell not enabled with directionalCollisionHandling-r16. 
	11.1	Slot configuration
A slot format includes downlink symbols, uplink symbols, and flexible symbols. 
The following are applicable for each serving cell.
If a UE is provided tdd-UL-DL-ConfigurationCommon, the UE sets the slot format per slot over a number of slots as indicated by tdd-UL-DL-ConfigurationCommon. 
The tdd-UL-DL-ConfigurationCommon provides
-	a reference SCS configuration [image: ] by referenceSubcarrierSpacing
-	a pattern1. 
The pattern1 provides
-	a slot configuration period of [image: ] msec by dl-UL-TransmissionPeriodicity
-	a number of slots [image: ] with only downlink symbols by nrofDownlinkSlots
-	a number of downlink symbols [image: ] by nrofDownlinkSymbols
-	a number of slots [image: ] with only uplink symbols by nrofUplinkSlots
-	a number of uplink symbols [image: ] by nrofUplinkSymbols
A value [image: ] msec is valid only for [image: ].  A value [image: ] msec is valid only for [image: ] or [image: ].  A value [image: ] msec is valid only for [image: ], or [image: ], or [image: ].
A slot configuration period of [image: ] msec includes [image: ] slots with SCS configuration [image: ]. From the [image: ] slots, a first [image: ] slots include only downlink symbols and a last [image: ] slots include only uplink symbols. The [image: ] symbols after the first [image: ] slots are downlink symbols. The [image: ] symbols before the last [image: ] slots are uplink symbols. The remaining [image: ] are flexible symbols. 
The first symbol every [image: ] periods is a first symbol in an even frame.
If tdd-UL-DL-ConfigurationCommon provides both pattern1 and pattern2, the UE sets the slot format per slot over a first number of slots as indicated by pattern1 and the UE sets the slot format per slot over a second number of slots as indicated by pattern2. 
The pattern2 provides
-	a slot configuration period of [image: ] msec by dl-UL-TransmissionPeriodicity
-	a number of slots [image: ] with only downlink symbols by nrofDownlinkSlots
-	a number of downlink symbols [image: ] by nrofDownlinkSymbols
-	a number of slots [image: ] with only uplink symbols by nrofUplinkSlots
-	a number of uplink symbols [image: ] by nrofUplinkSymbols
The applicable values of [image: ] are same as the applicable values for [image: ].
A slot configuration period of [image: ] msec includes first [image: ] slots and second [image: ] slots. 
From the [image: ] slots, a first [image: ] slots include only downlink symbols and a last [image: ] include only uplink symbols. The [image: ] symbols after the first [image: ] slots are downlink symbols. The [image: ] symbols before the last [image: ] slots are uplink symbols. The remaining [image: ] are flexible symbols. 
A UE expects that [image: ] divides 20 msec.
The first symbol every [image: ] periods is a first symbol in an even frame.
A UE expects that the reference SCS configuration [image: ] is smaller than or equal to a SCS configuration [image: ] for any configured DL BWP or UL BWP. Each slot provided by pattern1 or pattern2 is applicable to [image: ] consecutive slots in the active DL BWP or the active UL BWP where the first slot starts at a same time as a first slot for the reference SCS configuration [image: ] and each downlink or flexible or uplink symbol for the reference SCS configuration [image: ] corresponds to [image: ] consecutive downlink or flexible or uplink symbols for the SCS configuration [image: ]. 
If the UE is additionally provided tdd-UL-DL-ConfigurationDedicated, the parameter tdd-UL-DL-ConfigurationDedicated overrides only flexible symbols per slot over the number of slots as provided by tdd-UL-DL-ConfigurationCommon. 
The tdd-UL-DL-ConfigurationDedicated provides
-	a set of slot configurations by slotSpecificConfigurationsToAddModList
-	for each slot configuration from the set of slot configurations
-	a slot index for a slot provided by slotIndex
-	a set of symbols for a slot by symbols where 
-	if symbols = allDownlink, all symbols in the slot are downlink
-	if symbols = allUplink, all symbols in the slot are uplink
-	if symbols = explicit, nrofDownlinkSymbols provides a number of downlink first symbols in the slot and nrofUplinkSymbols provides a number of uplink last symbols in the slot. If nrofDownlinkSymbols is not provided, there are no downlink first symbols in the slot and if nrofUplinkSymbols is not provided, there are no uplink last symbols in the slot. The remaining symbols in the slot are flexible
For each slot having a corresponding index provided by slotIndex, the UE applies a format provided by a corresponding symbols. The UE does not expect tdd-UL-DL-ConfigurationDedicated to indicate as uplink or as downlink a symbol that tdd-UL-DL-ConfigurationCommon indicates as a downlink or as an uplink symbol, respectively.
For each slot configuration provided by tdd-UL-DL-ConfigurationDedicated, a reference SCS configuration is the reference SCS configuration [image: ] provided by tdd-UL-DL-ConfigurationCommon.
A slot configuration period and a number of downlink symbols, uplink symbols, and flexible symbols in each slot of the slot configuration period are determined from tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated and are common to each configured BWP. 
A UE considers symbols in a slot indicated as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated to be available for receptions and considers symbols in a slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated to be available for transmissions. 
If a UE is not configured to monitor PDCCH for DCI format 2_0, for a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE
-	the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format
-	the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR 
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, the CSI-RS, or the DL PRS if the UE does not detect a DCI format that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot; otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS, or the DL PRS in the set of symbols of the slot. 
For operation with shared spectrum channel access, if a UE is provided csi-RS-ValidationWith-DCI, is not provided CO-DurationsPerCell, and is not provided SlotFormatCombinationsPerCell, and if the UE is configured by higher layers to receive a CSI-RS in a set of symbols of a slot, the UE cancels the CSI-RS reception in the set of symbols of the slot if the UE does not detect a DCI format indicating an aperiodic CSI-RS reception or scheduling a PDSCH reception in the set of symbols of the slot. 
If a UE is provided channelAccessMode ='dynamic' and is provided availableRB-SetsToAddModList and availableRB-SetsToRelease, the UE expects to be provided co-DurationsPerCellToAddModList and co-DurationsPerCellToReleaseList and/or slotFormatCombToAddModList and slotFormatCombToReleaseList.
For operation on a single carrier in unpaired spectrum, 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 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, after a number of symbols that is smaller than the PUSCH preparation time  for the corresponding UE processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
-	the UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from Clauses 9 and 9.2.5 or Clause 6.1 of [6. TS 38.214], or the PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols 
For a set of symbols of a slot that are indicated to a UE as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not receive PDCCH, PDSCH, or CSI-RS when the PDCCH, PDSCH, or CSI-RS overlaps, even partially, with the set of symbols of the slot.
For a set of symbols of a slot that are indicated to a UE as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not receive DL PRS in the set of symbols of the slot, if the UE is not provided with a measurement gap.
For a set of symbols of a slot that are indicated to a UE as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not transmit PUSCH, PUCCH, PRACH, or SRS when the PUSCH, PUCCH, PRACH, or SRS overlaps, even partially, with the set of symbols of the slot.
For a set of symbols of a slot that are indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, the UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception by the UE in the set of symbols of the slot. 
For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.
If a UE 
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells  as indicated by the absence of simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells,
for a set of symbols of a slot that are indicated to the UE for reception of SS/PBCH blocks in any of multiple serving cells by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon, when provided to the UE, the UE does not transmit PUSCH, PUCCH, or PRACH in the slot if a transmission would overlap with any symbol from the set of symbols, and the UE does not transmit SRS in the set of symbols of the slot in any of multiple serving cells.
For a set of symbols of a slot corresponding to a valid PRACH occasion and [image: ] symbols before the valid PRACH occasion, as described in Clause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 
For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect the set of symbols to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated.
If a UE is scheduled by a DCI format to receive PDSCH over multiple slots, and if tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, indicate that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PDSCH reception in the slot is an uplink symbol, the UE does not receive the PDSCH in the slot. 
If a UE is scheduled by a DCI format to transmit PUSCH over multiple slots, and if tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, indicates that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PUSCH transmission in the slot is a downlink symbol, the UE does not transmit the PUSCH in the slot.
If a UE
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated by the absence of simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE determines a reference cell for a symbol as an active cell with the smallest cell index among serving cells that are configured with directionalCollisionHandling-r16 where the symbol is configured as
-	downlink, or uplink, as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol 
If a UE 
-	is configured with multiple serving cells in a frequency band and is provided with half-duplex-behavior directionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells, 
the UE does not expect
-	a symbol to be indicated as downlink or uplink on the reference cell and as uplink or downlink on another cell, respectively, by tdd-UL-DL-ConfigurationCommon or by tdd-UL-DL-ConfigurationDedicated,
-	tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated to indicate a symbol as downlink on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell, and
-	to be configured by higher layers to receive PDCCH, PDSCH, or CSI-RS on a flexible symbol on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell. 
If the reference cell and another cell for a UE operate in different frequency bands and if the UE 
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for the other cell, and
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells as indicated by the absence of simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE 
-	UE assumes symbol as flexible, is not required to receive higher layer configured PDCCH, PDSCH, or CSI-RS and not expected to transmit higher layers configured SRS, PUCCH, PUSCH, or PRACH, when tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated indicates symbol as downlink or uplink on the other cell and as uplink or downlink for the reference cell, respectively,  
-	transmits a signal/channel scheduled by a DCI format on a symbol of the other cell when the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated for the reference cell,
-	is not required to receive a higher layer configured PDCCH, PDSCH, or CSI-RS on flexible symbols on the reference cell in a set of symbols, if the UE detects a DCI format scheduling a transmission on one or more symbols in the set of symbols on the other cell. 
If a UE 
-	is configured with multiple serving cells and is provided with half-duplex-behaviordirectionalCollisionHandling-r16 = 'enableenabled' for at least two serving cells, and
-	is not capable of simultaneous transmission and reception on any cell from the multiple serving cells as indicated by the absence of simultaneousRxTxInterBandCA capability, and
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum with half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0 on any of the multiple serving cells, 
the UE 
-	does not expect tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell to indicate a symbol as uplink and to detect a DCI format scheduling a reception on the symbol on another cell
-	does not expect to be configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH on a flexible symbol on the reference cell and to detect a DCI format scheduling a reception on the symbol on another cell
-	does not transmit a PUCCH, PUSCH or PRACH that is configured by higher layers on a set of symbols on another cell among the cells configured with directionalCollisionHandling if at least one symbol from the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a PDCCH, PDSCH, or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not transmit a SRS that is configured by higher layers on a set of symbols on another cell among the cells configured with directionalCollisionHandling if the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or corresponds to a PDCCH, PDSCH or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not receive a PDCCH, PDSCH or CSI-RS that is configured by higher layers on a set of symbols on another cell among the cells configured with directionalCollisionHandling if at least one symbol from the set of symbols is indicated as uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a SRS, PUCCH, PUSCH, or PRACH transmission that is configured by higher layers on the reference cell
-	assumes a symbol indicated as downlink or uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated on another cell among the cells configured with directionalCollisionHandling to be flexible, if the UE is respectively configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH or to receive PDCCH, PDSCH, or CSI-RS on the reference cell
-	does not expect to detect a first DCI format scheduling a transmission or reception on a symbol on a first cell and a second DCI format scheduling a reception or transmission on the symbol on a second cell, respectively
After the UE applies the procedures described above for directional collision handling within the set of cells that have been configured with directionalCollisionHandling-r16, the UE does not expect any directional collision (with including the effects of timing advance) across any pair of cells, irrespective of whether either or both of those cells were configured with directionalCollisionHandling-r16 if the UE indicated no simultaneousRxTxInterBandCA for the pair of cells.






Based on the above proposals, following point can be discussed in RAN1#104bis-e meeting.

Discussion point #1
· Whether/how to adopt CR on half-duplex operation in CA with unpaired spectrum with considering R1-2102492, R1-2102585 and R1-2102951


38.214 alignment CR related to LTE-CRS rate matching for DSS
Following proposals are made in contributions.
	[9]
	[bookmark: _Toc11352095][bookmark: _Toc20317985][bookmark: _Toc27299883][bookmark: _Toc29673148][bookmark: _Toc29673289][bookmark: _Toc29674282][bookmark: _Toc36645512][bookmark: _Toc45810557][bookmark: _Toc60777133]5.1.4.2	PDSCH resource mapping with RE level granularity
[bookmark: _Hlk22923417]The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList.
A UE may be configured with any of the following higher layer parameters:
-	REs indicated by the 'RateMatchPatternLTE-CRS' in lte-CRS-ToMatchAround in ServingCellConfig or ServingCellConfigCommon configuring common Cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH. 
-	REs indicated by RateMatchingPatternLTE-CRS in lte-CRS-PatternList-r16 in ServingCellConfig configuring common Cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.
-	Each RateMatchPatternLTE-CRS configuration contains v-Shift consisting of LTE-CRS-vshift(s), nrofCRS-Ports consisting of LTE-CRS antenna ports 1, 2 or 4 ports, carrierFreqDL representing the offset in units of 15 kHz subcarriers from (reference) point A to the LTE carrier centre subcarrier location, carrierBandwidthDL representing the LTE carrier bandwidth, and may also configure mbsfn-SubframeConfigList representing MBSFN subframe configuration. A UE determines the CRS position within the slot according to Clause 6.10.1.2 in [15, TS 36.211], where slot corresponds to LTE subframe. 

	[11]
	RE level rate matching for PDSCH reception is defined as below in 38.214
[bookmark: _Toc67304411]
5.1.4.2	PDSCH resource mapping with RE level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList.
A UE may be configured with any of the following higher layer parameters:
-	REs indicated by the 'RateMatchPatternLTE-CRS' in lte-CRS-ToMatchAround in ServingCellConfig or ServingCellConfigCommon configuring common RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH. 
-	REs indicated by RateMatchingPatternLTE-CRS in lte-CRS-PatternList-r16 in ServingCellConfig configuring common RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.
-	Each RateMatchPatternLTE-CRS configuration contains v-Shift consisting of LTE-CRS-vshift(s), nrofCRS-Ports consisting of LTE-CRS antenna ports 1, 2 or 4 ports, carrierFreqDL representing the offset in units of 15 kHz subcarriers from (reference) point A to the LTE carrier centre subcarrier location, carrierBandwidthDL representing the LTE carrier bandwidth, and may also configure mbsfn-SubframeConfigList representing MBSFN subframe configuration. A UE determines the CRS position within the slot according to Clause 6.10.1.2 in [15, TS 36.211], where slot corresponds to LTE subframe. 
-	If the UE is configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet and is also configured by the higher layer parameter lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	if the UE is configured with crs-RateMatch-PerCoresetPoolIndex, REs indicated by the CRS pattern(s) in lte-CRS-PatternList1-r16 if the PDSCH is associated with coresetPoolIndex set to '0', or the CRS pattern(s) in lte-CRS-PatternList2-r16 if PDSCH is associated with coresetPoolIndex set to '1';
-	otherwise, REs indicated by lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16, in ServingCellConfig.
However, the blue highlighted parameter lte-CRS-PatternList-r16 above should be replaced with lte-CRS-PatternList1-r16 to align with the RRC parameter naming in 38.331. Relevant text excerpts from 38.331 are shown below.
ServingCellConfig information element
-- ASN1START
-- TAG-SERVINGCELLCONFIG-START
…
    intraCellGuardBandsUL-List-r16      SEQUENCE (SIZE (1..maxSCSs)) OF IntraCellGuardBandsPerSCS-r16           OPTIONAL,   -- Need S
    csi-RS-ValidationWithDCI-r16       ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    lte-CRS-PatternList1-r16            SetupRelease { LTE-CRS-PatternList-r16 }                                OPTIONAL,   -- Need M
    lte-CRS-PatternList2-r16            SetupRelease { LTE-CRS-PatternList-r16 }                                OPTIONAL,   -- Need M
    crs-RateMatch-PerCORESETPoolIndex-r16  ENUMERATED {enabled}                                                 OPTIONAL,   -- Need R
…
-- TAG-SERVINGCELLCONFIG-STOP
-- ASN1STOP
	ServingCellConfig field descriptions

	….

	lte-CRS-PatternList1
A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH. The LTE CRS patterns in this list shall be non-overlapping in frequency. The network does not configure this field and lte-CRS-ToMatchAround simultaneously.

	lte-CRS-PatternList2
A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH scheduled with a DCI detected on a CORESET with CORESETPoolIndex configured with 1. This list is configured only if CORESETPoolIndex configured with 1. The first LTE CRS pattern in this list shall be fully overlapping in frequency with the first LTE CRS pattern in lte-CRS-PatternList1, The second LTE CRS pattern in this list shall be fully overlapping in frequency with the second LTE CRS pattern in lte-CRS-PatternList1, and so on. Network configures this field only if the field lte-CRS-ToMatchAround is not configured and there is at least one ControlResourceSet in one DL BWP of this serving cell with coresetPoolIndex set to 1.



We propose to capture the correct RRC parameter name in the next editor’s alignment CR for 38.214. Corresponding TP is given below.
Proposal
· Include below TP1 in editor’s alignment CR for 38.214
---------------------------- start TP1 to 38.214-g50 sub clause 5.1.4.2 -----------------------
5.1.4.2	PDSCH resource mapping with RE level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList.
A UE may be configured with any of the following higher layer parameters:
-	REs indicated by the 'RateMatchPatternLTE-CRS' in lte-CRS-ToMatchAround in ServingCellConfig or ServingCellConfigCommon configuring common RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH. 
-	REs indicated by RateMatchingPatternLTE-CRS in lte-CRS-PatternList1-r16 in ServingCellConfig configuring common RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.
-	Each RateMatchPatternLTE-CRS configuration contains v-Shift consisting of LTE-CRS-vshift(s), nrofCRS-Ports consisting of LTE-CRS antenna ports 1, 2 or 4 ports, carrierFreqDL representing the offset in units of 15 kHz subcarriers from (reference) point A to the LTE carrier centre subcarrier location, carrierBandwidthDL representing the LTE carrier bandwidth, and may also configure mbsfn-SubframeConfigList representing MBSFN subframe configuration. A UE determines the CRS position within the slot according to Clause 6.10.1.2 in [15, TS 36.211], where slot corresponds to LTE subframe. 
<unchanged text omitted>
---------------------------- end TP -----------------------



Since above proposed CRs are for alignment CR, the moderator suggests no email discussion on the proposals and the proponents can inform the proposed CRs to specification editor unless any concern is raised in the preparation phase discussion.



3. Discussion on other issues

Enhancement on uplink power control for M-TRP
Following proposals are made in contributions.
	[1]
	· Default close loop index for different CORESETPoolIndex
According to current 38.213[2], if SRI-PUSCH-PowerControl is not provided by RRC or SRI is not included in a DCI, only single close loop index [image: ] should be assumed by UE for the PUSCH. For a UE indicating support of FG 16-2a-3, additional scheduling restriction will be introduced for the following cases:
· Once DCI format 0_0 is scheduled for CORESETPoolIndex=0 (l=0), the DCI format can’t be scheduled by CORESETPoolIndex=1, and only close loop index l=1 can be configured for PUSCH associated with CORESETPoolIndex=1.
· If UE reports capability of single SRS resource in the SRS resource set for codebook (maxNumberSRS-ResourcePerSet equal to 1), SRI will not be included in any UL grant. In this case, only PUSCH associated with one value of CORESETPoolIndex can be scheduled, which means multi-DCI based M-TRP transmission can’t be supported for uplink. 
· In FR1, gNB is not likely to configure SRI-PUSCH-PowerControl or multiple SRS resources for beam selection in the SRS resource set for codebook. Without SRI in DCI or SRI-PUSCH-PowerControl, only PUSCH associated with one value of CORESETPoolIndex can be scheduled by gNB.
In a summary, for a UE supporting out-of-order operation for uplink, PUSCHs scheduled by different CORESETPoolIndex can hardly be supported especially in FR1, since the same default close loop index is defined for different CORESETPoolIndex. There is not such restriction for UEs not supporting this FG. The restriction makes the FG 16-2a-3 meaningless and support of it becomes a block to support PUSCH scheduled with different CORESETPoolIndex. To avoid such unreasonable restriction on scheduling, different default close loop indexes should be defined for different CORESETPoolIndex. That is, if SRI-PUSCH-PowerControl is not provided or SRI is not included in a DCI, close loop index l=0 and l=1 should be respectively applied to PUSCHs associated with CORESETPoolIndex=0 and CORESETPoolIndex=1.It also avoids the same close loop index for PUSCHs targeting different TRPs and allows TRP specific closed loop power control. The mechanism can be directly extended to PUCCH to avoid similar issue considering PUCCH-SpatialRelationInfo is optional.
Proposed TP for 38.213 (PUSCH):
	7.1.1	UE behaviour
(omitted part)
-	[image: ] if the UE is configured with twoPUSCH-PC-AdjustmentStates and [image: ] if the UE is not configured with twoPUSCH-PC-AdjustmentStates or if the PUSCH transmission is scheduled by a RAR UL grant as described in Clause 8.3
-	For a PUSCH (re)transmission configured by ConfiguredGrantConfig, the value of [image: ] is provided to the UE by powerControlLoopToUse
-	If the UE is provided SRI-PUSCH-PowerControl, the UE obtains a mapping between a set of values for the SRI field in a DCI format scheduling the PUSCH transmission and the [image: ] value(s) provided by sri-PUSCH-ClosedLoopIndex and determines the [image: ] value that is mapped to the SRI field value
-	If the PUSCH transmission is scheduled by a DCI format that does not include an SRI field, or if an SRI-PUSCH-PowerControl is not provided to the UE, l=1 if the PUSCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1 [image: ] otherwise.
-	If the UE obtains one TPC command from a DCI format 2_2 with CRC scrambled by a TPC-PUSCH-RNTI, the [image: ] value is provided by the closed loop indicator field in DCI format 2_2



Proposed TP for 38.213 (PUCCH):
	7.2.1	UE behaviour
(omitted part)
-	[image: ] is a TPC command value and is included in a DCI format 1_0 or DCI format 1_1 for active UL BWP [image: ] of carrier [image: ] of the primary cell [image: ] that the UE detects for PUCCH transmission occasion [image: ] or is jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUCCH-RNTI [5, TS 36.212], as described in Clause 11.3
-	[image: ] if the UE is provided twoPUCCH-PC-AdjustmentStates and PUCCH-SpatialRelationInfo and [image: ] if the UE is not provided twoPUCCH-PC-AdjustmentStates 
-   If the UE is not provided PUCCH-SpatialRelationInfo, l=1 if the PUCCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1, l=0 otherwise.
-	If the UE obtains a TPC command value from a DCI format 1_0 or a DCI format 1_1 and if the UE is provided PUCCH-SpatialRelationInfo, the UE obtains a mapping, by an index provided by p0-PUCCH-Id, between a set of pucch-SpatialRelationInfoId values and a set of values for closedLoopIndex that provide the [image: ] value(s). If the UE receives an activation command indicating a value of pucch-SpatialRelationInfoId, the UE determines the value closedLoopIndex that provides the value of [image: ] through the link to a corresponding p0-PUCCH-Id index 


· Default pathloss RS for different CORESETPoolIndex
Based on 38.213 [1], if SRI-PUSCH-PowerControl is not provided to a UE or SRI is not included in a DCI, a default pathloss RS, the pathloss RS with PUSCH-PathlossReferenceRS-Id=0 configured by RRC, will be used for pathloss measurement of PUSCH. If multiple values of CORESETPoolIndex are configured, PUSCHs targeting different TRPs will share the same pathloss RS, which would lead to inaccurate pathloss estimation for PUSCH. Similar issue should also be considered for PUCCH associated with different CORESETPoolIndex when PUCCH-SpatialRelationInfo is not configured. Considering that a PUSCH without indication of SRI-PUSCH-PowerControl or SRI and a PUCCH without PUCCH-SpatialRelationInfo are common cases in FR1, we propose to support TRP specific pathloss RS for both PUSCH and PUCCH with the following text proposal:
Proposed TP for 38.213:
	[bookmark: _Toc36498142][bookmark: _Toc29917268][bookmark: _Toc29899531][bookmark: _Toc29899113][bookmark: _Toc29894814][bookmark: _Toc26719383][bookmark: _Toc20311558][bookmark: _Toc12021446][bookmark: _Ref500774487][bookmark: _Ref497117847]7.1.1	UE behaviour
(omitted part)
-	If the PUSCH transmission is scheduled by a DCI format 0_0, and if the UE is provided a spatial setting by PUCCH-SpatialRelationInfo for a PUCCH resource with a lowest index for active UL BWP [image: ] of each carrier [image: ] and serving cell [image: ], as described in Clause 9.2.2, the UE uses the same RS resource index [image: ] as for a PUCCH transmission in the PUCCH resource with the lowest index
-	If 
-	the PUSCH transmission is scheduled by a DCI format 0_0 and the UE is not provided a spatial setting for a PUCCH transmission, or 
-	the PUSCH transmission is scheduled by a DCI format 0_1 that does not include a SRI field, or 
-	SRI-PUSCH-PowerControl is not provided to the UE, 
	the UE determines a RS resource index [image: ] with a respective PUSCH-PathlossReferenceRS-Id value being equal to zeroone if the PUSCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1, and PUSCH-PathlossReferenceRS-Id value being equal to zero otherwise, where the RS resource is either on serving cell [image: ] or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
-	If 
-	the PUSCH transmission is scheduled by a DCI format 0_0, 
-	the UE is not provided PUCCH resources for the active UL BWP, and
-	the UE is provided enableDefaultBeamPlForPUSCH0_0 

	the UE determines a RS resource index  providing a periodic RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the scheduling cell for the serving cell
-	If 
-	the PUSCH transmission is scheduled by a DCI format 0_0, 
-	the UE is not provided a spatial setting for PUCCH resources on the active UL BWP of the primary cell [11, TS 38.321], and
-	the UE is provided enableDefaultBeamPlForPUSCH0_0 

	the UE determines a RS resource index  providing a periodic RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the primary cell
-	For a PUSCH transmission configured by ConfiguredGrantConfig, if rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig, a RS resource index [image: ] is provided by a value of pathlossReferenceIndex included in rrc-ConfiguredUplinkGrant where the RS resource is either on serving cell [image: ] or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
-	For a PUSCH transmission configured by ConfiguredGrantConfig that does not include rrc-ConfiguredUplinkGrant, the UE determines a RS resource index [image: ] from a value of PUSCH-PathlossReferenceRS-Id that is mapped to a SRI field value in a DCI format activating the PUSCH transmission. If the DCI format activating the PUSCH transmission does not include a SRI field, the UE determines a RS resource index [image: ] with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero one if the PUSCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1, and PUSCH-PathlossReferenceRS-Id value being equal to zero otherwise, where the RS resource is either on serving cell [image: ] or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
If the UE is provided enablePLRSupdateForPUSCHSRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS38.321]

-	For a PUSCH transmission scheduled by a DCI format that does not include a SRI field, or for a PUSCH transmission configured by ConfiguredGrantConfig and activated, as described in Clause 10.2, by a DCI format that does not include a SRI field, a RS resource index  is determined from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0
(omitted part)
[bookmark: _Toc36498144][bookmark: _Toc29917270][bookmark: _Toc29899533][bookmark: _Toc29899115][bookmark: _Toc29894816][bookmark: _Toc26719385][bookmark: _Toc20311560][bookmark: _Toc12021448]7.2.1	UE behaviour
 (omitted part)
-	If PUCCH-SpatialRelationInfo includes servingCellId indicating a serving cell, the UE receives the RS for resource index [image: ] on the active DL BWP of the serving cell
-	If the UE is provided pathlossReferenceRSs and is not provided PUCCH-SpatialRelationInfo, the UE obtains the referenceSignal value in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 1 in PUCCH-PathlossReferenceRS if the PUCCH is scheduled by a PDCCH received in a CORESET which is configured with CORESETPoolIndex equal to 1, and the UE obtains the referenceSignal value in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS otherwise, where the RS resource is either on a same serving cell or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking






Since the proposal is not related to any agreed TEI-16 but related to M-TRP which has been mainly discussed in eMIMO, the moderator suggests to handle this proposal in eMIMO maintenance agenda instead of 7.2.12.


SSB resources for RLM
Following proposals are made in contributions.
	[6]
	A UE is required to monitor the downlink radio link quality of the primary cell to indicate out-of-sync/in-sync status to higher layers. The reference signals for radio link monitoring (RLM) can be SSB or CSI-RS, which are configured by RadioLinkMonitoringRS. Each RadioLinkMonitoringRS corresponds to a resource, either SSB or CSI-RS, for the radio link failure detection. 
For a UE that supports the use of CSI-RS for RLM, if the UE is not provided with RadioLinkMonitoringRS, the UE can use the CSI-RS provided for the active TCI state for PDCCH receptions as the RLM resources. However, not all UEs has the capability to support the use of CSI-RS for RLM. For a UE that does not have the capability, the UE can only use SSBs explicitly configured through RadioLinkMonitoringRS as the RLM resources.
However, a UE can only be configured with up to [image: ] SSB resources for RLM as shown in Table 1, where [image: ]  is much smaller than the maximum number of SSBs [image: ]from a serving cell. In this case, a UE may undesirably declare the radio link failure (RLF), if it cannot detect the SSBs configured by RadioLinkMonitoringConfig, even if it can receive one or more other SSBs from the serving cell properly.

Table 1: [image: ] as a function of maximum number [image: ](TS 38.213)
	[image: ]
	[image: ]

	4
	2

	8
	4

	64
	8


                   
A potential solution for the above issue could be that if a UE cannot receive the SSBs configured by  RadioLinkMonitoringConfig for radio link monitoring, but can detect the SSBs from the same serving cell, the UE will use the detected SSBs with the maximum RSRP from the same serving cell for RLM instead of declaring the RLF. With this approach, it will provide the gNB enough time to re-configure the RadioLinkMonitoringConfig with the SSBs reported from the UE in RRM measurements, and reduce the probability of triggering the unnecessary RLF procedure. 
Proposal 1: If a UE cannot detect the SSBs configured in RadioLinkMonitoringConfig for radio link monitoring for a serving cell, but it can detect other SSBs from the same serving cell, the UE should use the detected SSBs with the maximum RSRP as the RLM resource.




Since the proposal is not related to any agreed TEI-16 and any Rel-16 WI, it should be treated as a new TEI proposal. Such new TEI proposal should be discussed for Rel-17 instead of Rel-16 at this stage. So, the moderator suggests the proponent to re-submit the proposal in AI 8.16 in next RAN1 meeting. 


Correction of round trip delay drift rate for NTN scenarios
Following proposals are made in contributions.
	[12]
	The propagation delay between the LEO satellite and UE can be calculated using the associated propagation conditions. In TR 38.821, it was assumed that the round-trip delay between the gNB and UE (i.e., Timing Advance) for transparent NTN is four times the delay between the satellite and UE. For a LEO satellite at altitude , assuming the earth radius is a constant  km, the satellite speed can be calculated as
	
	(1)


where  is the earth’s gravitational constant. Assuming the LEO orbit is a circle of radius  centered around the earth, the timing advance (TA) drift rate can also be calculated by using (1).
Figure 1 (a) and (b) shows the TA of a transparent LEO at km and its drift rate as a function of the UE’s elevation angle, where it is assumed the TA is  the LEO-to-UE propagation delay and the UE is stationary. From the figure it can be seen that the TA drift rate is higher at a lower elevation angle, e.g. at 10⁰ elevation angle, the TA drift rate is approximately . When considering the worst case scenario with the UE at 10⁰ elevation angle and VUE=1200 km/h (based on Table 4.2-2 of [1]),  (corresponding to the UE moving in the direction towards the satellite) and results in the worst case TA drift rate of . The positive rate is when the LEO and UE are moving away from each other (when the elevation angle is decreasing) and the negative rate is when the LEO and UE are moving toward each other (when the elevation angle is increasing). Table 1, for both transparent and regenerative LEO at 600 km altitude.
	[image: Chart, line chart

Description automatically generated]
(a)
	[image: Chart, line chart
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(b)


[bookmark: _Ref67320281][bookmark: _Ref67320394]Figure 1. Round-trip delay (i.e., TA) and round-trip delay variation (i.e., TA drift rate) for LEO at 600 Km altitude in (a) and (b) respectively, when the UE is stationary

[bookmark: _Ref67320924]Table 1 TA drift values for GEO600 case
	UE velocity
	LEO transparent payload
TA drift value
	LEO regenerative payload
TA drift value

	0 km/h
	 s/sec
	 s/sec

	1200 km/h
	 s/sec
	 s/sec



The TA drift rate, or “round-trip delay variation,” can also be calculated analytically. One easy approach is suggested in [2] by considering the relative velocity between the satellite and UE as illustrated in Figure 2. Assuming feeder link delay is the same as service link delay, i.e., the gateway is located near the UE. The drift rate of feeder link part of TA can then be calculated as 
	
	(2)


and the corresponding drift rate of service link part of TA 
	
	(3)


where  and  are respectively the satellite’s velocity and the UE’s velocity projected onto the direction of UE-to-satellite. The worst case scenario is when the UE’s elevation angle is 10⁰ and the UE is moving in the direction of UE-to-satellite. In that case, 
	
	(4)


where 	is evaluated at 10⁰ elevation angle. Using equation (4) results in a TA drift rate of above +/-90μs/sec for the worst case in scenarios C1/C2, as mentioned above. This result is consistent with the mathematical framework in [2] with the note that the calculations in [2] did not consider  the necessary additional factor 2 in order to account for the round-trip nature of the TA drift rate from both service and feeder links. This is the reason why values shown in the highlighted area of Table 7.1-1 above differ from the values analytically calculated here. 

[image: ]
[bookmark: _Ref67320277]Figure 2. LEO satellite and UE in TA drift rate calculation.


Observation 1: The upper bound of TA drift values for the LEO600 case will exceed 90 s/sec
Proposal 1: Update the TA drift values of Table 7.1-1 of 38.821 to reflect its round-trip nature by considering values as presented in Table 1.

	[13]
	7.1	Requirements and key issues
7.1.1	Delay
In order to reduce the standardization work, the table here below identifies the worst case NTN scenarios to be considered for the delay constraint.
Table 7.1-1: NTN scenarios versus delay constraints, Source [2]
	NTN scenarios
	A
	B
	C1
	C2
	D1
	D2

	
	GEO transparent payload
	GEO regenerative payload
	LEO transparent payload
	LEO regenerative payload

	Satellite altitude
	35786 km
	600 km

	Relative speed of Satellite with respect to earth
	negligible
	7.56 km per second

	Min elevation for both feeder and service links
	10° for service link and 10° for feeder link

	Typical Min / Max NTN beam foot print diameter (note 1) 
	100 km / 3500 km
	50 km / 1000 km

	Maximum propagation delay contribution to the Round Trip Delay on the radio interface between the gNB and the UE
	541.46 ms (Worst case)
	270.73 ms
	25.77 ms
	12.89 ms

	Minimum propagation delay contribution to the Round Trip Delay on the radio interface between the gNB and the UE
	477.48 ms
	238.74 ms
	8 ms
	4 ms

	Maximum Round Trip Delay variation as seen by the UE
(note 2)
	Negligible
	Up to +/- 93.0  40 µs/sec (Worst case)
	Up to +/- 47.6 20 µs/sec

	NOTE 1:	The beam foot print diameter are indicative. The diameter depends on the orbit, earth latitude, antenna design, and radio resource management strategy in a given system.
NOTE 2:	The delay variation measures how fast the round trip delay (function of UE-satellite-NTN gateway distance) varies over time. The worst case is when the satellite moves towards/away from the UE at 10⁰ elevation angle, assuming the UE speed is 1200 km/h. It is expressed in µs/s and is negligible for GEO scenario.
NOTE 3:	Void
NOTE 4:	Speed of light used for delay calculation is 299792458 m/s.






The proposals are not related to any agreed TEI-16 but are related to Rel-16 TR for NTN SI, and hence the proposals should be discussed in AI 7.2.12. 

Discussion point #2
· Whether/how to adopt CR for TR38.821 with considering R1-2103719 and R1-2103720


Correction on RIM RS resource and set ID mapping
Following proposals are made in contributions.
	[15]
	In the RAN1#96, the following definition of the mapping between set ID and RIM-RS resource indies was agreed in R1-1903589. 
	For transmission, a gNB is configured with one or multiple set ID(s) . Then the RIM RS resource indices  for transmission are determined as follows: 

, with , and 

where 
·  is the set ID configured for RS1 or RS-2;
·  is start sequence index;
· For RS-1 with “Enough”/ “Not enough” indication as OFF, 
· For RS-1 with “Enough”/ “Not enough” indication as ON,
· , for indicating “Not enough”
·  , for indicating “Enough”
· For RS-2, 
·  is the number of sequence candidates for the current functionality
· [bookmark: _Hlk1503918]For RS-1 with “Enough”/ “Not enough” indication as OFF, 
· For RS-1 with “Enough”/ “Not enough” indication as ON, 
· For RS-2, 
·  is starting time-domain offset;
· For RS-1, 
· For RS-2,  is determined as 
，if the indication for “enough” or “not enough” is OFF or
, if the indication for “enough” or “not enough” is ON
·  is the number of set IDs to be differentiated via time-domain;
· For RS-1, ，if the indication for “enough” or “not enough” is OFF or
· For RS-1, , if the indication for “enough” or “not enough” is ON
· For RS-2, 
·  is the number of consecutive TDD DL/UL switching periods;
· For RS-1, 
· For RS-2, 
Conversely, for reception, gNB obtains the set ID from the RIM RS resource indices of detected RIM RS based on the mapping rule, as follows,



But in the latest version of specification TS 38.211 clause 7.4.1.6.4.5, the definition of  is missing.
	The resource indices , , and  are determined from the index  in the set ID  according to

where
-	 is given by

-	 is the number of candidate frequency resources configured in the network;
-	 is the number of sequence candidates for the current RIM-RS resource given by

-	 is the starting time offset given by

-	 is given by

where  is the number of candidate sequences assigned for RIM-RS type 1
-	  where  is the number of consecutive uplink-downlink periods for RIM-RS type  as given by clause 7.4.1.6.4.2;


Obviously, the above blue color highlighted part is not the exact definition of . Thus, it is neccesary to add the definition of  in order to make the specification clear.

[bookmark: _Toc29230402][bookmark: _Toc36026661][bookmark: _Toc45107500][bookmark: _Toc51774169][bookmark: _Toc58011153][bookmark: _Toc52208337]7.4.1.6.4.5	Mapping between resource triplet and set ID
The resource indices , , and  are determined from the index  in the set ID  according to

where
-	 is given by

-	 is the number of candidate frequency resources configured in the network;
-	 is the number of sequence candidates for the current RIM-RS resource given by

-	 is the starting time offset given by

-	 is given by

where  is the number of candidate sequences assigned for RIM-RS type 1
-	  where  is the number of consecutive uplink-downlink periods for RIM-RS type  as given by clause 7.4.1.6.4.2;
-	 is given by

The set ID is determined from the resource triplet according to




The proposal is not related to any agreed TEI-16 but is related to Rel-16 RIM WI, and hence the proposal should be discussed in AI 7.2.12. 

Discussion point #3
· Whether/how to adopt CR for correction on RIM RS resource and set ID mapping with considering R1-2103747



4. Conclusion
Based on the preparation phase email discussion, following email discussions are confirmed by RAN1 chair.

[104b-e-NR-Rel16-TEI-01] Email discussion/approval on Rel-16 NR TEI related issues, till 4/16 (Hiroki, DCM)
1. Whether/how to adopt CR on half-duplex operation in CA with unpaired spectrum with considering R1-2102492, R1-2102585 and R1-2102951
7. LS is also discussed after making consensus on the CR with considering R1-2103388

[104b-e-NR-Rel16-TEI-02] Email discussion/approval on other Rel-16 NR related issues, till 4/16 (Hiroki, DCM)
1. Whether/how to adopt CR for TR38.821 with considering R1-2103719 and R1-2103720
1. Whether/how to adopt CR for correction on RIM RS resource and set ID mapping with considering R1-2103747
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Figure 6 : Maximal Delay Rate computation





