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Introduction
The WI for R18 MIMO was approved in RAN-94 e-meeting, and the detailed objectives can be seen in [1]. While in this contribution, we will discuss the remaining issues on NR MIMO Evolution for Downlink and Uplink. 
Unified TCI framework extension for multi-TRP
Unified TCI state indication in S-DCI case
For TCI state indication for S-DCI based M-TRP, the agreement in RAN1-111 e-meeting [2].
Agreement
On unified TCI framework extension for S-DCI based MTRP, in one beam indication instance, the existing TCI field in DCI format 1_1/1_2 (with or without DL assignment) can indicate joint/DL/UL TCI state(s) for one or both of the two TRPs in a CC/BWP or a set of CCs/BWPs in a CC list
· FFS: Increase on the size of the TCI field
· Note: The term TRP is used only for discussion purpose in RAN1 and whether/how to capture this is FFS
For TCI state indication for S-DCI based M-TRP, the agreement in RAN1-112b e-meeting [3].
Conclusion
On unified TCI framework extension for S-DCI based MTRP operation, there is no consensus to support dynamic switching between single-TRP operation and multi-TRP operation for channels/signals based on the number of TCI states mapped to the received TCI codepoint in DCI format 1_1/1_2
· FFS: How to switch between Rel-17 sTRP operation and Rel-18 mTRP operation
Agreement
On unified TCI framework extension for S-DCI based MTRP operation, support the followings:
· For a serving cell configured with joint DL/UL TCI mode, a full-set or any sub-set of {first joint TCI state, second joint TCI state} can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 by TCI state activation command (MAC-CE)
· For a serving cell configured with separate DL/UL TCI mode, a full-set or any sub-set of {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state} can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 by TCI state activation command (MAC-CE)
· TCI state activation command (MAC-CE) should indicate that each joint/DL/UL TCI state mapped to a TCI codepoint is the first or second joint/DL/UL TCI state (detail on how to indicate above is up to RAN2 design)
· The first/second indicated joint/DL/UL TCI state(s) is updated according to the corresponding first/second joint/DL/UL TCI state(s) mapped to the TCI codepoint received by the UE
· If the UE receives a TCI codepoint mapped with a sub-set of {first joint TCI state, second joint TCI state} or {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state}, the UE shall update the first/second indicated joint/DL/UL TCI state(s) according to the first/second joint/DL/UL TCI state(s) in the subset and keep other indicated first/second joint/DL/UL TCI state(s) that is not updated by the received TCI codepoint
According to the agreement, dynamic switching between S-TRP operation and S-DCI based MTRP operation by legacy TCI field is not supported. It means that the S-TRP operation or S-DCI based TRP operation will be decided by RRC or MAC CE. In our point of view, we prefer to decide it by MAC CE. If there is at least one codepoint maps to more than one indicated joint/DL/UL TCI state activated by MAC CE, it means the S-DCI based MTRP operation. And in order to avoid the case that there is no other TCI state to keep when a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 indicates only one indicated joint/DL/UL TCI state, we suggest the default rule that UE applies the indicated joint/DL/UL TCI states of the lowest codepoint among codepoints mapping with more than one indicated joint/DL/UL TCI state activated by MAC CE after the application time of the MAC CE activation command.
Proposal 2-1: UE applies the indicated joint/DL/UL TCI states of the lowest codepoint among codepoints mapping with more than one indicated joint/DL/UL TCI state activated by MAC CE after the application time of the MAC CE activation command which activate more than one indicated joint/DL/UL TCI state for at least one codepoint.
TP on Default TCI state for AP CSI-RS resource
As for the default TCI state for AP CSI-RS resource in S-DCI based MTRP scenario, the agreements were archived in RAN1-114 meeting [4] and RAN1-114bis meeting [5].
Agreement
On unified TCI framework extension for S-DCI based MTRP, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of AP CSI-RS resources in an AP CSI-RS resource set for BM/CSI is smaller than a threshold for AP CSI-RS reception:
· FFS: If there is any other DL signal in the same symbols as the AP CSI-RS 
· If there is no DL signal in the same symbols as the AP CSI-RS:
· If the UE is in FR1 or the UE supports the capability of two default beams for S-DCI based MTRP in FR2, the UE shall apply the first or the second indicated joint/DL TCI state to the AP CSI-RS according to the RRC configuration(s) provided to the AP CSI-RS resource or AP CSI-RS resource set
· Note: If the UE supports the capability of two default beams for S-DCI based MTRP in FR2, UE uses both indicated joint/DL TCI states to buffer the received signal before a threshold.
· Otherwise, the UE shall apply the first indicated joint/DL TCI state to the AP CSI-RS.
· FFS: The definition of other DL signals
Note: Whether to reuse the legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) as the threshold for AP CSI-RS reception is discussed in Rel-18 UE feature AI
Agreement
On unified TCI framework extension for M-DCI based MTRP, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of AP CSI-RS resources in an AP CSI-RS resource set for BM/CSI is smaller than a threshold for AP CSI-RS reception:
· If there is no other DL signal in the same symbols as the AP CSI-RS:
· If the UE is in FR1 or the UE supports the capability of default beam per coresetPoolIndex for M-DCI based MTRP in FR2:
· Alt1: The UE shall apply the first or the second indicated joint/DL TCI state to the AP CSI-RS according to the RRC configuration(s) provided to the AP CSI-RS resources or AP CSI-RS resource set
· Note: If the UE supports the capability of two default beam per coresetPoolIndex for M-DCI based MTRP in FR2, UE uses both indicated joint/DL TCI states to buffer the received signal before a threshold.
· Otherwise, the UE shall apply the indicated joint/DL TCI state specific to coresetPoolIndex value 0 to the AP CSI-RS resource set.
· FFS: If there is any other DL signal in the same symbols as the AP CSI-RS 
· FFS: The definition of other DL signals
· Note: Whether to reuse the legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) as the threshold for AP CSI-RS reception is discussed in Rel-18 UE feature AI

Agreement
On unified TCI framework extension, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of AP CSI-RS for BM/CSI is smaller than a threshold for AP CSI-RS reception:
· If there is other DL signal in the same symbols as the AP CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the AP CSI-RS
· For S-DCI based MTRP operation, if there is a PDSCH applying two indicated TCI states in the same symbols as the AP CSI-RS, the UE applies the first indicated TCI state of the two indicated TCI states when receiving the AP CSI-RS the first or the second indicated joint/DL TCI state to the AP CSI-RS according to the higher layer configuration(s) provided to the AP CSI-RS resource or to the aperiodic CSI-RS resource set.
· Rel-17 definitions of “other DL signal” specified in TS 38.214 for AP CSI-RS reception in S-DCI based MTRP operations and M-DCI based MTPR operation are retained

For S-DCI based MTRP, the above agreement only covers the case that AP CSI-RS was configured of followunifiedTCI-state. But for AP CSI-RS not configured of followunifiedTCI-state, a default rule is also needed to define the default beam. We propose to apply the first indicated joint/DL TCI state to the AP CSI-RS.

Proposal 2-2: Adopt the following text proposal to TS 38.214 V18.2.0 Section 5.2.1.5.1:
· Reason for change: Based on current specification, if an AP CSI-RS triggered before the threshold, only the default beam for AP CSI-RS configured of followunifiedTCI-state is specified. For AP CSI-RS not configured of followunifiedTCI-state, the default beam is not clear.
· Summary of change: For the AP CSI-RS not configured of followunifiedTCI-state, UE shall apply the first indicated joint/DL TCI state.
· Consequences if not approved: Unclear UE behavior if there is an AP CSI-RS triggered before the threshold not configured of followunifiedTCI-state.

· 5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
<omitted text>
When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI states and if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is smaller than a threshold:
-	If there is no DL signal in the same symbols as the aperiodic CSI-RS
-	if the UE is in frequency range 1, or the UE reports its capability of [two default beams for S-DCI based MTRP] in frequency range 2, the UE shall apply the first or the second indicated joint/DL TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or to the aperiodic CSI-RS resource set, if provided. 
-	Otherwise, the UE shall apply the first indicated joint/DL TCI state to the aperiodic CSI-RS.
-	else if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], periodic CSI-RS, semi-persistent CSI-RS, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and when enableBeamSwitchTiming is not provided or the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter trs-Info, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'off' or configured without the higher layer parameters repetition and trs-Info scheduled with offset larger than or equal to 48∙2max(0,μCSIRS-3) when the UE provides beamSwitchTiming-r16 and enableBeamSwitchTiming is provided, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'on' scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming-r16 and enableBeamSwitchTiming is provided. If there is a PDSCH applying two indicated joint/DL TCI states in the same symbols as the AP CSI-RS, the UE applies the first or the second indicated joint/DL TCI state to the AP CSI-RS according to the higher layer configuration(s) provided to the AP CSI-RS resource or to the aperiodic CSI-RS resource set, if provided; otherwise, the UE applies the first indicated joint/DL TCI state to the AP CSI-RS.
<omitted text>

For default beam for AP CSI-RS in the scenario of M-DCI based MTRP, when AP CSI-RS overlapped with other DL signal,  if the UE is in frequency range 1, or the UE reports its capability of [default beam per coresetPoolIndex for M-DCI based MTRP] in frequency range 2, and there are two other DL signals applying the first and the second indicated TCI states, respectively, in the same symbols as the aperiodic CSI-RS, the UE shall apply the first or the second indicated TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set. But in our understanding, any one of the above three conditions works well. It means that:
· if the UE is in frequency range 1, the UE shall apply the first or the second indicated TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set.
· if the UE reports its capability of [default beam per coresetPoolIndex for M-DCI based MTRP] in frequency range 2, the UE shall apply the first or the second indicated TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set. 
· if the UE is in frequency range 2, and there are two other DL signals applying the first and the second indicated TCI states, respectively, in the same symbols as the aperiodic CSI-RS, the UE shall apply the first or the second indicated TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set.
So we propose the following text proposal 2-3.
Proposal 2-3: Adopt the following text proposal to TS 38.214 V18.2.0 Section 5.2.1.5.1:
· Reason for change: Based on current specification, when an AP CSI-RS triggered before the threshold in the same symbols of other DL signal with an indicated TCI state, if the UE is in frequency range 1, or the UE reports its capability of [default beam per coresetPoolIndex for M-DCI based MTRP] in frequency range 2, and there are two other DL signals applying the first and the second indicated TCI states, respectively, in the same symbols as the aperiodic CSI-RS, the UE shall apply the first or the second indicated TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set. But actually, UE can buffer the AP CSI-RS with two TCI states if any one of the three conditions satisfied. The combination of any two conditions is unnecessary. It means the UE shall apply the first or the second indicated TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set when any one of the three conditions satisfied, i.e., 1) if the UE is in frequency range 1, 2) or if the UE reports its capability of [default beam per coresetPoolIndex for M-DCI based MTRP] in frequency range 2, 3) or if there are two other DL signals applying the first and the second indicated TCI states, respectively, in the same symbols as the aperiodic CSI-RS.
· Summary of change: revise ‘and’ to ‘or’ and add ‘the UE is in frequency range 2’ to the 3rd condition to enable any one condition works separately.
· Consequences if not approved: if only one condition satisfied, UE can’t apply the first or the second indicated TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set.  


[bookmark: _Toc11352117][bookmark: _Toc20318007][bookmark: _Toc27299905][bookmark: _Toc29673173][bookmark: _Toc29673314][bookmark: _Toc29674307][bookmark: _Toc36645537][bookmark: _Toc45810582][bookmark: _Toc146791781]5.2.1.5.1 Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
[bookmark: _Hlk160201404]------------------------------------------Unchanged parts are omitted-------------------------------------------
When a UE is configured with dl-OrJointTCI-StateList, is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, is having two indicated TCI states where the first and the second indicated TCI states correspond to the indicated TCI states specific to coresetPoolIndex value 0 and value 1, and if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is smaller than a threshold:
-	If there is no other DL signal in the same symbols as the aperiodic CSI-RS
-	if the UE is in frequency range 1, or the UE reports its capability of [default beam per coresetPoolIndex for M-DCI based MTRP] in frequency range 2, the UE shall apply the first or the second indicated TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set
-	otherwise, the UE shall apply the indicated TCI state specific to coresetPoolIndex value 0 to the aperiodic CSI-RS resource set
-	else if there is any other DL signal with an indicated TCI state in the same symbols as the aperiodic CSI-RS,
-     if the UE is in frequency range 1, or the UE reports its capability of [default beam per coresetPoolIndex for M-DCI based MTRP] in frequency range 2, or the UE is in frequency range 2 and there are two other DL signals applying the first and the second indicated TCI states, respectively, in the same symbols as the aperiodic CSI-RS, the UE shall apply the first or the second indicated TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set
-     otherwise, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], periodic CSI-RS, semi-persistent CSI-RS, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48}∙2max(0,μCSIRS-3) and when enableBeamSwitchTiming is not provided or the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter trs-Info, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'off' or configured without the higher layer parameters repetition and trs-Info scheduled with offset larger than or equal to 48∙2max(0,μCSIRS-3) when the UE provides beamSwitchTiming-r16 and enableBeamSwitchTiming is provided, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'on' scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming-r16 and enableBeamSwitchTiming is provided.
------------------------------------------Unchanged parts are omitted-------------------------------------------


TP on SFN scheme for PDCCH
In current specification, for SFNschemePDCCH, the two TCI states of the CORESET are activated by MAC CE. But with unified TCI state framework, UE can apply two TCI states to CORESET configured with apply-IndicatedTCIState = 'both'. So we propose the proposal 2-4.
Proposal 2-4: Adopt the following text proposal to TS 38.214 V18.2.0 Section 5.1.5:
· Reason for change: In current specification, for SFNschemePDCCH, the two TCI states of the CORESET are activated by MAC CE. But In S-DCI based MTRP operation, Rel-18 unified TCI extension use RRC to configure two TCI states to CORESET.
· Summary of change: In S-DCI based MTRP operation, Rel-18 unified TCI extension uses different scheme to configure two TCI states to CORESET.
· Consequences if not approved: Incomplete and unclear specification of Rel-18 unified TCI extension. · [bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513][bookmark: _Toc45810558][bookmark: _Toc155777333]5.1.5	Antenna ports quasi co-location
------------------------------------------Unchanged parts are omitted-------------------------------------------
When a UE is configured with sfnSchemePdcch set to 'sfnSchemeA', and CORESET is activated with two TCI states or is configured with apply-IndicatedTCIState = 'both', the UE shall assume that the DM-RS port(s)of the PDCCH in the CORESET is quasi co-located with the DL-RSs of the two TCI states. When a UE is configured with sfnSchemePdcch set to 'sfnSchemeB', and a CORESET is activated with two TCI states or is configured with apply-IndicatedTCIState = 'both', the UE shall assume that the DM-RS port(s)of the PDCCH is quasi co-located with the DL-RSs of the two TCI states except for quasi co-location parameters {Doppler shift, Doppler spread} of the second indicated TCI state.
------------------------------------------Unchanged parts are omitted-------------------------------------------


[bookmark: _Toc150174443]TP on SFN scheme for PDSCH
In current specification, for SFNschemePDSCH, the two TCI states can be indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication'. But In S-DCI based MTRP operation, Rel-18 unified TCI extension use different schemes to indicate two TCI states to PDSCH. So we propose the proposal 2-5.
Proposal 2-5: Adopt the following text proposal to TS 38.214 V18.2.0 Section 5.1.5:
· Reason for change: In current specification, for SFNschemePDSCH, the two TCI states can be indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication'. But In S-DCI based MTRP operation, Rel-18 unified TCI extension use different scheme to indicate two TCI states to PDSCH.
· Summary of change: In S-DCI based MTRP operation, Rel-18 unified TCI extension uses different scheme to indicate two TCI states to PDSCH.
· Consequences if not approved: Incomplete and unclear specification of Rel-18 unified TCI extension.  · 5.1.5	Antenna ports quasi co-location
------------------------------------------Unchanged parts are omitted-------------------------------------------
When a UE is configured with sfnSchemePDSCH set to 'sfnSchemeA', and the UE not configured with dl-OrJointTCI-StateList is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in a DCI scheduling a PDSCH or the UE configured with dl-OrJointTCI-StateList is having two indicated TCI States to be applied to PDSCH, the UE shall assume that the DM-RS port(s)of the PDSCH is quasi co-located with the DL-RSs of the two TCI states. When a UE is configured with sfnSchemePDSCH set to 'sfnSchemeB', and the UE not configured with dl-OrJointTCI-StateList is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in a DCI scheduling a PDSCH or the UE configured with dl-OrJointTCI-StateList is having two indicated TCI States to be applied to PDSCH, the UE shall assume that the DM-RS port(s)of the PDSCH is quasi co-located with the DL-RSs of the two TCI states except for quasi co-location parameters {Doppler shift, Doppler spread} of the second indicated TCI state.
------------------------------------------Unchanged parts are omitted-------------------------------------------

Dynamic Switching between single-TRP and SFN-scheme for PDSCH
SFN scheme for PDSCH was introduced in Rel-17, and the dynamic switching between single-TRP PDSCH and SFN PDSCH was supported by UE capability defined in TS 38.306 [7].
	sfn-SchemeA-DynamicSwitching-r17
Indicates whether the UE supports dynamic switching between single-TRP and PDSCH SFN scheme A by TCI state field in DCI formats 1_1 and 1_2. The UE supporting this feature shall indicate sfn-SchemeA-r17 or sfn-SchemeA-PDSCH-only-r17.
	FS
	No
	N/A
	N/A

	sfn-SchemeB-DynamicSwitching-r17
Indicates whether the UE supports dynamic switching between single-TRP and PDSCH SFN scheme B by TCI state field in DCI formats 1_1 and 1_2.
The UE supporting this feature shall indicate sfn-schemeB-r17 or sfn-schemeB-PDSCH-only-r17.
	FS
	No
	N/A
	N/A


 According to the definition of these two capabilities, the dynamic switching between SFN-PDSCH and S-TRP transmission should be based on existing TCI field in DCI format 1_1/1_2. But now for Rel-18 M-TRP unified TCI state framework, there is a new DCI field, TCI selection field to indicate which one or two indicated joint/DL TCI states will be used for PDSCH transmission. The dynamic switching between SFN-PDSCH and S-TRP transmission will be based on TCI selection field in DCI format 1_1/1_2, not TCI field. In addition, refer to clause 5.1 in 38.214 i10, the motivation of sfn-SchemeA-DynamicSwitching and sfn-SchemeB-DynamicSwitching is to cover the capability of Rel-17 and Rel-18. Thus we suggest to define a new Rel-18 UE capability to report whether UE can support dynamic switching between SFN-PDSCH and S-TRP transmission based on a TCI selection field in DCI format 1_1/1_2.· [bookmark: _Toc11352080][bookmark: _Toc20317970][bookmark: _Toc27299868][bookmark: _Toc29673133][bookmark: _Toc29673274][bookmark: _Toc29674267][bookmark: _Toc36645497][bookmark: _Toc45810542][bookmark: _Toc162184869]5.1	UE procedure for receiving the physical downlink shared channel
When a UE is configured with higher layer parameter sfnSchemePDSCH set to either 'sfnSchemeA' or 'sfnSchemeB' and 
-	if the UE reports its capability of sfn-SchemeA-DynamicSwitching or sfn-SchemeB-DynamicSwitching, the UE not configured with dl-OrJointTCI-StateList is indicated with one or two TCI state(s) in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2, or the UE configured with dl-OrJointTCI-StateList is having one or two indicated TCI States to be applied to PDSCH
-	otherwise, the UE not configured with dl-OrJointTCI-StateList is not expected to be indicated with one TCI state per any of TCI codepoint by MAC CE, and the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in DCI format 1_1/1_2, or the UE configured with dl-OrJointTCI-StateList is having two indicated TCI States to be applied to PDSCH
the UE procedure for receiving the PDSCH upon detection of a PDCCH follows clause 5.1 and the QCL assumption for the PDSCH as defined in clause 5.1.5.

Proposal 2-6: Define a new Rel-18 UE capability to report whether UE can support dynamic switching between SFN-PDSCH and S-TRP PDSCH transmission based on TCI selection field in DCI format 1_1/1_2.

CSI enhancement
In TS 38.212 [8], the higher layer parameter on Rel-18 related codebook type is not accurately captured. Hence, we provide the following TP to correct them.
Proposal 3-1: Adopt the following TPs on higher layer parameter on Rel-18 related codebook type to TS 38.212.
· [bookmark: _Hlk160711299]Reason for change: The high layer parameter on related Rel-18 codebook types is not accurately captured in TS 38.212.
· Summary of change: Correct the high layer parameter configuration on related Rel-18 codebook types.
· Consequences if not approved: The related Rel-18 codebook types could not be configured. 
	[bookmark: _Toc130409795][bookmark: _Toc155777377][bookmark: _Hlk160711396]6.3.2.1.2	CSI
------------------------------------------Start of Text Proposal ----------------------------------
<Unchanged text is omitted>
F The bitwidth for RI/CQI of codebookType= typeII-CJT-r18 is provided in Table 6.3.2.1.2-8A.
Table 6.3.2.1.2-8A: RI and CQI of codebookType= typeII-CJT-r18
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers, and all CSI-RS resources if configured, 
	  if max allowed rank is 1;
otherwise



Where  is the number of allowed rank indicator values according to Clause 5.2.2.2.8 TS 38.214 [6], is the maximum of  for all  configured  combinations, where, , and  are given by Clause 5.2.2.2.8 in TS 38.214 [6]. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the  indicator field are mapped to the allowed values of , according to Clause 5.2.2.2.8 TS 38.214 [6], with increasing order, where '0' is mapped to .

The bitwidth for RI/CQI of codebookType= typeII-Doppler-r18 is provided in Table 6.3.2.1.2-8B.
Table 6.3.2.1.2-8B: RI and CQI of codebookType= typeII-Doppler-r18
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	The second time-domain wide-band CQI
	4

	The second time-domain subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers 
	 if max allowed rank is 1;
 otherwise



Where  is the number of allowed rank indicator values according to Clause 5.2.2.2.10 TS 38.214 [6],, where , , ,  and  are given by Clause 5.2.2.2.10 in TS 38.214 [6]. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the  indicator field are mapped to the allowed values of , according to Clause 5.2.2.2.10 TS 38.214 [6], with increasing order, where '0' is mapped to .

The bitwidth for RI/CQI of codebookType=typeII-PortSelection-r17 or typeII-Doppler-PortSelection-r18 is provided in Table 6.3.2.1.2-9.
Table 6.3.2.1.2-9: RI and CQI of codebookType=typeII-PortSelection-r17 or
typeII-Doppler-PortSelection-r18
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers 
	 if max allowed rank is 1;
 otherwise



where  is the number of allowed rank indicator values according to Clauses 5.2.2.2.7 and Clauses 5.2.2.2.11 [6, TS 38.214],, where , , and  are given by Clause 5.2.2.2.7 and Clauses 5.2.2.2.11 in [6, TS 38.214]. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the  indicator field are mapped to the allowed values of , according to Clauses 5.2.2.2.7 and Clauses 5.2.2.2.11 [6, TS 38.214], with increasing order, where '0' is mapped to .

The bitwidth for RI/CQI of codebookType=typeII-CJT-PortSelection-r18 is provided in Table 6.3.2.1.2-9A.
Table 6.3.2.1.2-9A: RI and CQI of codebookType= typeII-CJT-PortSelection-r18
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers, and all CSI-RS resources if configured, 
	 if max allowed rank is 1;
 otherwise



Where  is the number of allowed rank indicator values according to Clause 5.2.2.2.9 TS 38.214 [6] is the maximum of  for all  configured  combinations, where , , and  are given by Clause 5.2.2.2.9 in TS 38.214 [6], and. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the  indicator field are mapped to the allowed values of , according to Clause 5.2.2.2.9 TS 38.214 [6], with increasing order, where '0' is mapped to .

--------------------------------------- End of Text Proposal ------------------------------------



Conclusion
In this contribution, we discuss about the remaining issues on NR MIMO Evolution for Downlink and Uplink. Based on above discusses, we provide the following proposals.
Unified TCI framework extension for multi-TRP
Proposal 2-1: UE applies the indicated joint/DL/UL TCI states of the lowest codepoint among codepoints mapping with more than one indicated joint/DL/UL TCI state activated by MAC CE after the application time of the MAC CE activation command which activate more than one indicated joint/DL/UL TCI state for at least one codepoint.
Proposal 2-2: Adopt the following text proposal to TS 38.214 V18.2.0 Section 5.2.1.5.1:
· Reason for change: Based on current specification, if an AP CSI-RS triggered before the threshold, only the default beam for AP CSI-RS configured of followunifiedTCI-state is specified. For AP CSI-RS not configured of followunifiedTCI-state, the default beam is not clear.
· Summary of change: For the AP CSI-RS not configured of followunifiedTCI-state, UE shall apply the first indicated joint/DL TCI state.
· Consequences if not approved: Unclear UE behavior if there is an AP CSI-RS triggered before the threshold not configured of followunifiedTCI-state.
· 5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
<omitted text>
When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI states and if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is smaller than a threshold:
-	If there is no DL signal in the same symbols as the aperiodic CSI-RS
-	if the UE is in frequency range 1, or the UE reports its capability of [two default beams for S-DCI based MTRP] in frequency range 2, the UE shall apply the first or the second indicated joint/DL TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or to the aperiodic CSI-RS resource set, if provided. 
-	Otherwise, the UE shall apply the first indicated joint/DL TCI state to the aperiodic CSI-RS.
-	else if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], periodic CSI-RS, semi-persistent CSI-RS, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and when enableBeamSwitchTiming is not provided or the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter trs-Info, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'off' or configured without the higher layer parameters repetition and trs-Info scheduled with offset larger than or equal to 48∙2max(0,μCSIRS-3) when the UE provides beamSwitchTiming-r16 and enableBeamSwitchTiming is provided, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'on' scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming-r16 and enableBeamSwitchTiming is provided. If there is a PDSCH applying two indicated joint/DL TCI states in the same symbols as the AP CSI-RS, the UE applies the first or the second indicated joint/DL TCI state to the AP CSI-RS according to the higher layer configuration(s) provided to the AP CSI-RS resource or to the aperiodic CSI-RS resource set, if provided; otherwise, the UE applies the first indicated joint/DL TCI state to the AP CSI-RS.
<omitted text>

Proposal 2-3: Adopt the following text proposal to TS 38.214 V18.2.0 Section 5.2.1.5.1:
· Reason for change: Based on current specification, when an AP CSI-RS triggered before the threshold in the same symbols of other DL signal with an indicated TCI state, if the UE is in frequency range 1, or the UE reports its capability of [default beam per coresetPoolIndex for M-DCI based MTRP] in frequency range 2, and there are two other DL signals applying the first and the second indicated TCI states, respectively, in the same symbols as the aperiodic CSI-RS, the UE shall apply the first or the second indicated TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set. But actually, UE can buffer the AP CSI-RS with two TCI states if any one of the three conditions satisfied. The combination of any two conditions is unnecessary. It means the UE shall apply the first or the second indicated TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set when any one of the three conditions satisfied, i.e., 1) if the UE is in frequency range 1, 2) or if the UE reports its capability of [default beam per coresetPoolIndex for M-DCI based MTRP] in frequency range 2, 3) or if there are two other DL signals applying the first and the second indicated TCI states, respectively, in the same symbols as the aperiodic CSI-RS.
· Summary of change: revise ‘and’ to ‘or’ and add ‘the UE is in frequency range 2’ to the 3rd condition to enable any one condition works separately.
· Consequences if not approved: if only one condition satisfied, UE can’t apply the first or the second indicated TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set.· 5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
------------------------------------------Unchanged parts are omitted-------------------------------------------
When a UE is configured with dl-OrJointTCI-StateList, is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, is having two indicated TCI states where the first and the second indicated TCI states correspond to the indicated TCI states specific to coresetPoolIndex value 0 and value 1, and if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is smaller than a threshold:
-	If there is no other DL signal in the same symbols as the aperiodic CSI-RS
-	if the UE is in frequency range 1, or the UE reports its capability of [default beam per coresetPoolIndex for M-DCI based MTRP] in frequency range 2, the UE shall apply the first or the second indicated TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set
-	otherwise, the UE shall apply the indicated TCI state specific to coresetPoolIndex value 0 to the aperiodic CSI-RS resource set
-	else if there is any other DL signal with an indicated TCI state in the same symbols as the aperiodic CSI-RS,
-     if the UE is in frequency range 1, or the UE reports its capability of [default beam per coresetPoolIndex for M-DCI based MTRP] in frequency range 2, or the UE is in frequency range 2 and there are two other DL signals applying the first and the second indicated TCI states, respectively, in the same symbols as the aperiodic CSI-RS, the UE shall apply the first or the second indicated TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set
-     otherwise, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], periodic CSI-RS, semi-persistent CSI-RS, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48}∙2max(0,μCSIRS-3) and when enableBeamSwitchTiming is not provided or the NZP-CSI-RS-ResourceSet is configured with the higher layer parameter trs-Info, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'off' or configured without the higher layer parameters repetition and trs-Info scheduled with offset larger than or equal to 48∙2max(0,μCSIRS-3) when the UE provides beamSwitchTiming-r16 and enableBeamSwitchTiming is provided, aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition set to 'on' scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming-r16 and enableBeamSwitchTiming is provided.
------------------------------------------Unchanged parts are omitted-------------------------------------------



Proposal 2-4: Adopt the following text proposal to TS 38.214 V18.2.0 Section 5.1.5:
· Reason for change: In current specification, for SFNschemePDCCH, the two TCI states of the CORESET are activated by MAC CE. But In S-DCI based MTRP operation, Rel-18 unified TCI extension use RRC to configure two TCI states to CORESET.
· Summary of change: In S-DCI based MTRP operation, Rel-18 unified TCI extension uses different scheme to configure two TCI states to CORESET.
· Consequences if not approved: Incomplete and unclear specification of Rel-18 unified TCI extension.· 5.1.5	Antenna ports quasi co-location
------------------------------------------Unchanged parts are omitted-------------------------------------------
When a UE is configured with sfnSchemePdcch set to 'sfnSchemeA', and CORESET is activated with two TCI states or is configured with apply-IndicatedTCIState = 'both', the UE shall assume that the DM-RS port(s)of the PDCCH in the CORESET is quasi co-located with the DL-RSs of the two TCI states. When a UE is configured with sfnSchemePdcch set to 'sfnSchemeB', and a CORESET is activated with two TCI states or is configured with apply-IndicatedTCIState = 'both', the UE shall assume that the DM-RS port(s)of the PDCCH is quasi co-located with the DL-RSs of the two TCI states except for quasi co-location parameters {Doppler shift, Doppler spread} of the second indicated TCI state.
------------------------------------------Unchanged parts are omitted-------------------------------------------


Proposal 2-5: Adopt the following text proposal to TS 38.214 V18.2.0 Section 5.1.5:
· Reason for change: In current specification, for SFNschemePDSCH, the two TCI states can be indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication'. But In S-DCI based MTRP operation, Rel-18 unified TCI extension use different scheme to indicate two TCI states to PDSCH.
· Summary of change: In S-DCI based MTRP operation, Rel-18 unified TCI extension uses different scheme to indicate two TCI states to PDSCH.
· Consequences if not approved: Incomplete and unclear specification of Rel-18 unified TCI extension.  · 5.1.5	Antenna ports quasi co-location
------------------------------------------Unchanged parts are omitted-------------------------------------------
When a UE is configured with sfnSchemePDSCH set to 'sfnSchemeA', and the UE not configured with dl-OrJointTCI-StateList is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in a DCI scheduling a PDSCH or the UE configured with dl-OrJointTCI-StateList is having two indicated TCI States to be applied to PDSCH, the UE shall assume that the DM-RS port(s)of the PDSCH is quasi co-located with the DL-RSs of the two TCI states. When a UE is configured with sfnSchemePDSCH set to 'sfnSchemeB', and the UE not configured with dl-OrJointTCI-StateList is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' in a DCI scheduling a PDSCH or the UE configured with dl-OrJointTCI-StateList is having two indicated TCI States to be applied to PDSCH, the UE shall assume that the DM-RS port(s)of the PDSCH is quasi co-located with the DL-RSs of the two TCI states except for quasi co-location parameters {Doppler shift, Doppler spread} of the second indicated TCI state.
------------------------------------------Unchanged parts are omitted-------------------------------------------

Proposal 2-6: Define a new Rel-18 UE capability to report whether UE can support dynamic switching between SFN-PDSCH and S-TRP PDSCH transmission based on TCI selection field in DCI format 1_1/1_2.

CSI enhancement
Proposal 3-1: Adopt the following TPs on higher layer parameter on Rel-18 related codebook type to TS 38.212.
· Reason for change: The high layer parameter on related Rel-18 codebook types is not accurately captured in TS 38.212.
· Summary of change: Correct the high layer parameter configuration on related Rel-18 codebook types.
· Consequences if not approved: The related Rel-18 codebook type could not be configured. 
	6.3.2.1.2	CSI
------------------------------------------Start of Text Proposal ----------------------------------
<Unchanged text is omitted>
F The bitwidth for RI/CQI of codebookType= typeII-CJT-r18 is provided in Table 6.3.2.1.2-8A.
Table 6.3.2.1.2-8A: RI and CQI of codebookType= typeII-CJT-r18
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers, and all CSI-RS resources if configured, 
	  if max allowed rank is 1;
otherwise



Where  is the number of allowed rank indicator values according to Clause 5.2.2.2.8 TS 38.214 [6], is the maximum of  for all  configured  combinations, where, , and  are given by Clause 5.2.2.2.8 in TS 38.214 [6]. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the  indicator field are mapped to the allowed values of , according to Clause 5.2.2.2.8 TS 38.214 [6], with increasing order, where '0' is mapped to .

The bitwidth for RI/CQI of codebookType= typeII-Doppler-r18 is provided in Table 6.3.2.1.2-8B.
Table 6.3.2.1.2-8B: RI and CQI of codebookType= typeII-Doppler-r18
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	The second time-domain wide-band CQI
	4

	The second time-domain subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers 
	 if max allowed rank is 1;
 otherwise



Where  is the number of allowed rank indicator values according to Clause 5.2.2.2.10 TS 38.214 [6],, where , , ,  and  are given by Clause 5.2.2.2.10 in TS 38.214 [6]. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the  indicator field are mapped to the allowed values of , according to Clause 5.2.2.2.10 TS 38.214 [6], with increasing order, where '0' is mapped to .

The bitwidth for RI/CQI of codebookType=typeII-PortSelection-r17 or typeII-Doppler-PortSelection-r18 is provided in Table 6.3.2.1.2-9.
Table 6.3.2.1.2-9: RI and CQI of codebookType=typeII-PortSelection-r17 or
typeII-Doppler-PortSelection-r18
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers 
	 if max allowed rank is 1;
 otherwise



where  is the number of allowed rank indicator values according to Clauses 5.2.2.2.7 and Clauses 5.2.2.2.11 [6, TS 38.214],, where , , and  are given by Clause 5.2.2.2.7 and Clauses 5.2.2.2.11 in [6, TS 38.214]. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the  indicator field are mapped to the allowed values of , according to Clauses 5.2.2.2.7 and Clauses 5.2.2.2.11 [6, TS 38.214], with increasing order, where '0' is mapped to .

The bitwidth for RI/CQI of codebookType=typeII-CJT-PortSelection-r18 is provided in Table 6.3.2.1.2-9A.
Table 6.3.2.1.2-9A: RI and CQI of codebookType= typeII-CJT-PortSelection-r18
	Field
	Bitwidth

	Rank Indicator
	

	Wide-band CQI
	4

	Subband differential CQI
	2

	Indicator of the total number of non-zero coefficients summed across all layers, and all CSI-RS resources if configured, 
	 if max allowed rank is 1;
 otherwise



Where  is the number of allowed rank indicator values according to Clause 5.2.2.2.9 TS 38.214 [6] is the maximum of  for all  configured  combinations, where , , and  are given by Clause 5.2.2.2.9 in TS 38.214 [6], and. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the  indicator field are mapped to the allowed values of , according to Clause 5.2.2.2.9 TS 38.214 [6], with increasing order, where '0' is mapped to .

--------------------------------------- End of Text Proposal ------------------------------------
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