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1. Introduction

Rel-16 enhancement on MIMO WID includes objectives of enhancing multi-TRP/Panel transmission with ideal and non-ideal backhaul. During the work of rel-16, designs for multiple-PDCCH based and single-PDCCH based multi-TRP/Panel transmission were discussed and specified. This document provides the discussion for multi-TRP email thread 1, which includes the following issues [21]:
· TP #c-1 correcting one parameter typo of PDCCH monitoring in TS 38.213
· TP #c-2 Update the TCI-state activation in 38.214 according to RAN2 MAC CE design
· TP #c-3 Clarify DMRS table and entry {0,2,3} in TS 38.214
· TP #c-5 Correcting the description on DAI bits in DCI format 1_2.
· [bookmark: _Hlk38198015]TP #c-10 update one term in Section 5.1.5 of TS 38.214
· [bookmark: _Hlk38198019]#a-2: To determine the default value of R used in PDCCH blind detection 
TP #c-1 correcting one parameter typo of PDCCH monitoring in TS 38.213
[1] found there is a typo on parameters on PDCCH BD/CCE limit in TS 38.213. The argument is In current spec, the BD/CCE limit calculated by the formula is applied to the scheduling cell from the downlink cells, which may be interpreted as the number of all configured DL cells across all SCS groups. This typo may wrongly apply the BD/CCE limit for all downlink cells with undesired numerology groups. 
According to the proposals in contribution [1], the text proposal is:
Proposal 1: Adopt the following TP for TS 38.213 V16.1.0
	[bookmark: _Toc26719423][bookmark: _Toc20311598][bookmark: _Toc12021486][bookmark: _Toc29899575][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Ref491466492][bookmark: _Ref491451763]10.1 	UE procedure for determining physical downlink control channel assignment 
*** Unchanged text is omitted ***
[bookmark: _Hlk530114396]If a UE is configured with  downlink cells with active DL BWPs using SCS configuration [image: ], where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than   PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells.

*** Unchanged text is omitted ***


Please input your views and comments on the proposal:
	Company
	Views and comments

	ZTE
	Agree

	LG
	Agree

	Spreadtrum
	Agree

	NTT DOCOMO
	Agree.

	MediaTek
	Agree

	Huawei
	Agree

	Nokia
	Agree

	Apple
	Agree

	CATT
	Agree

	OPPO
	Agree

	QC
	Agree

	Ericsson
	Agree

	Lenovo/MOT
	Agree

	vivo
	Agree

	Samsung
	Agree

	Intel
	Agree



TP #c-2 Update the TCI-state activation in 38.214 according to RAN2 MAC CE design
For multi-DCI based multi-TRP transmission, MAC CE is used to activate TCI-states for PDSCH transmissions scheduled by PDCCH associated with each CORESETPoolIndex value. In RAN2 design, in the clause 6.1.3.14 of TS38.321, the “R” field in the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE has been updated with “CORESET Pool ID” field to indicate the CORESETPoolIndex to which the activated TCI states are associated. A Rel-16 UE with no CORESETPoolIndex configured would assume the “CORESET Pool ID” bit set to 0. Therefore, a single MAC CE is applied for TCI state activation/deactivation for UE-specific PDSCH for both cases when no CORESETPoolIndex is configured or only one value of CORESETPoolIndex is configured, or when two different values of CORESETPoolIndex are configured. [3][14] [7] proposed to update the TCI-state activation text for multi-DCI based M-TRP in TS 38.214 based on the MAC CE design of RAN2. Their proposed TP to correct that are summarized in the following table:
	TP in [3]
	------------------------------------------Start of Text Proposal ----------------------------------
5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or in clause [6.1.3.x] of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP or in a set of CCs/DL BWPs, respectively. When a set of TCI state IDs are activated for a set of CCs/DL BWPs, where the applicable list of CCs is determined by indicated CC in the activation command, the same set of TCI state IDs are applied for all DL BWPs in the indicated CCs. When two different values of CORESETPoolIndex are configured, the mapping is applied to the DCI field 'Transmission Configuration Indication' of the PDCCH corresponding to the CORESETPoolIndex indicated by the activation command.
When a UE supports two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' the UE may receive an activation command, as described in clause [6.1.3.X24] of [10, TS 38.321], the activation command is used to map up to 8 combinations of one or two TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. The UE is not expected to receive more than 8 TCI states in the activation command.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ------------------------------------

	TP in [7]

	5.1 UE procedure for receiving the physical downlink shared channel
------------------------------------------------- <Unchanged parts are omitted> -------------------------------------------
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or in clause [6.1.3.x] of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP or in a set of CCs/DL BWPs, respectively. When a set of TCI state IDs are activated for a set of CCs/DL BWPs, where the applicable list of CCs is determined by indicated CC in the activation command, the same set of TCI state IDs are applied for all DL BWPs in the indicated CCs. If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the activated TCI state(s) are associated with a CORESETPoolIndex as described in clause [6.1.3.x] of [10, TS 38.321].
--------------------------------------- <Unchanged parts are omitted>---------------------------------------------
If the PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, the UE shall use the TCI-State according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306]. If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state associated with a same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE, if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL. When the UE is configured with a single slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling and the UE is not configured with [enableDefaultBeamForCSS], the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentInDCI-ForFormat1_2 is configured for the CORESET, and if one or more of the TCI states configured for the serving cell scheduled by the search space set contains 'QCL-TypeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
------------------------------------------------- <Unchanged parts are omitted>---------------------------------------------

	TP in [14]
	TP to TS 38.214, Sec. 5.1.5
< Unchanged text is omitted>
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or in clause [6.1.3.x] of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP or in a set of CCs/DL BWPs, respectively. When a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the applicable TCI states is determined by indicated CORESET Pool Index in the activation command. When a set of TCI state IDs are activated for a set of CCs/DL BWPs, where the applicable list of CCs is determined by indicated CC in the activation command, the same set of TCI state IDs are applied for all DL BWPs in the indicated CCs. 
When a UE supports two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' the UE may receive an activation command, as described in clause [6.1.3.X] of [10, TS 38.321], the activation command is used to map up to 8 combinations of one or two TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. The UE is not expected to receive more than 8 TCI states in the activation command. 
< Unchanged text is omitted>



The TP proposed in [3] looks simpler and it can explain clearly that the mapping between DCI codepoints and activated TCI-states for each CORESETPoolIndex, therefore a TP based on the TP of [3] is proposed here:
Proposal 2: adopt the following TP for TS 38.214
	[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513]5.1.5	Antenna ports quasi co-location
*** Unchanged text is omitted ***
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or in clause [6.1.3.x] of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP or in a set of CCs/DL BWPs, respectively. When a set of TCI state IDs are activated for a set of CCs/DL BWPs, where the applicable list of CCs is determined by indicated CC in the activation command, the same set of TCI state IDs are applied for all DL BWPs in the indicated CCs. If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the mapping is applied to the DCI field 'Transmission Configuration Indication' of the PDCCH corresponding to the CORESETPoolIndex indicated by the activation command.

*** Unchanged text is omitted ***



Please input your views and comments on the proposal:
	Company
	Views and comments

	ZTE
	Agree

	Spreadtrum
	Agree

	NTT DOCOMO
	It is sufficient to remove “or in clause [6.1.3.x] of [10, TS 38.321]” in the above TP. 
Based on the definition of CORESET Pool ID in TS38.321, it is clear which MAC CE should be used when multi-PDCCH based multi-TRP is configured. In addition, the MAC CE is also applied to single TRP, for example, when no CORESETPoolIndex is configured or only one value of CORESETPoolIndex is configured. However, the new added part “If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the mapping is applied to the DCI field 'Transmission Configuration Indication' of the PDCCH corresponding to the CORESETPoolIndex indicated by the activation command.” only include multi-TRP case. Therefore, we prefer to delete the new added part in the above TP.
Following is the CORESET Pool ID definition in TS38.321:
CORESET Pool ID: This field indicates that mapping between the activated TCI states and the codepoint of the DCI Transmission Configuration Indication set by field Ti is specific to the ControlResourceSetId configured with CORESET Pool ID as specified in TS 38.331 [5]. This field is set to 1 indicates that this MAC CE shall be applied for the DL transmission scheduled by CORESET with the CORESET pool ID equal to 1, otherwise, this MAC CE shall be applied for the DL transmission scheduled by CORESET pool ID equal to 0.

	MediaTek
	In Proposal 2, we prefer the following rephrase: “If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the mapping corresponding to the a value of CORESETPoolIndex indicated by the activation command is applied to the DCI field 'Transmission Configuration Indication' of the PDCCH corresponding to the same value of CORESETPoolIndex.”

	Huawei
	We are fine with proposal 2 or DC’s comment since 38.321 does clearly explain the mapping rule. 

	Nokia
	TP proposed in proposal 2 seems not correct. 
1. It is not clear why “or in clause [6.1.3.x] of [10, TS 38.321]” is deleted. 
“The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or in clause [6.1.3.x] of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP or in a set of CCs/DL BWPs, respectively.”
The above is the existing text in 38.214, and the reference for “or in a set of CCs/DL BWPs” is covered by “or in clause [6.1.3.x] of [10, TS 38.321]”. This is nothing related to multi-DCI based multi-TRP. 
2. Also, the DOCOMO point is valid only for TP captured in proposal 2. The following text is more suitable (based on [14]) and the indicated CORESET pool index only applicable when the UE support multi-TRP.   
Suggest using the following TP. 
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or in clause [6.1.3.x] of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP or in a set of CCs/DL BWPs, respectively. When a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the applicable TCI states is determined by indicated CORESET Pool Index in the activation command. When a set of TCI state IDs are activated for a set of CCs/DL BWPs, where the applicable list of CCs is determined by indicated CC in the activation command, the same set of TCI state IDs are applied for all DL BWPs in the indicated CCs. 

	Apple
	For proposal 1: Agree in principle, slightly prefer TP in [7]
For Proposal 2: Agree in principle

	CATT
	For the removal of “or in clause [6.1.3.x] of [10, TS 38.321]” in the proposed TP, we have the similar concern as raised by Nokia. 
For the newly added part in proposal 2, as the association of activated TCI states and CORESETPoolIndex is clearly stated, we don’t think it’s necessary to be described in 214 repeatedly. 

	OPPO
	Among the three TPs, the TP in [3] or [14] is fine to us. Considering the spec is not only for MIMO experts, it is not harmful to describe it more clearly in 38.214. 

	QC
	Agree. Regarding comment from Nokia, it is not clear to us why “or in a set of CCs/DL BWPs” requires a different reference (clause [6.1.3.x]). In our understanding, both PDSCH TCI state update for a group of CCc/BWPs as well as PDSCH TCI state activation for multi-DCI use the same MAC-CE (clause 6.1.3.14).

	Ericsson
	On the newly added text in the last sentence of the TP in Proposal 2, we have the same view as NTT Docomo and CATT.  The field description for CORESET Pool ID in TS 38.321 is already clear enough.  So, the last sentence added in the TP seems redundant and the change is not needed.

	Lenovo/MOT
	For proposal 1, we support TP in [7].

	vivo
	Agree.

	Samsung
	We suggest the following modification on the TP:
The mapping is applied to the DCI field 'Transmission Configuration Indication' of the PDCCH corresponding to the CORESETPoolIndex indicated by the activation command.
As DOCOMO stated, the MAC-CE applies for single-TRP case as well so we agree that the ‘if …’ clause shall be removed. The other clause is beneficial to be kept for description purpose.

	Intel
	Same view as DOCOMO on the newly added sentence that this is not needed given that the mapping of TCI state to code-point is already clear in 38.321 in the case of 2 different CORESETPoolIndex values.



TP #c-3 Clarify DMRS table and entry {0,2,3} in TS 38.214
We made the following agreement in RAN1#99 on DMRS {0,2,3}:
	Agreement
For DMRS type-2, for layer combination 1+2, at least support DMRS entry {0,2,3} with 2 CDM groups without data
· {0,2,3} is used assuming SU-MIMO 
For DMRS type-1, {0,2,3} is used assuming SU-MIMO


Company [4] explained that the agreement “DMRS entry {0,2,3} can only be applied for SU-MIMO” is not captured in the specification TS 38.21.4 yet and the new tables in 38.212 are not captured in the description of 38.214 too. 
So, based on the TP proposed in [4], the following TP is proposed:
Proposal 3: adopt the following TP for TS 38.214
	5.1.6.2	DM-RS reception procedure
*** Unchanged text is omitted ***
A UE may be scheduled with a number of DM-RS ports by the antenna port index in DCI format 1_1 as described in Clause 7.3.1.2 of [5, TS 38.212]. 
If a UE is assigned with antenna port indices of {0,2,3}, the UE does not expect potential co-scheduled UE(s) in other DM-RS ports of the corresponding CDM groups.
For DM-RS configuration type 1, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 30} in Table 7.3.1.2.2-1, 7.3.1.2.2-1A, Table 7.3.1.2.2-2 and 7.3.1.2.2-2A of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
For DM-RS configuration type 2, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 10 or 23} in Table 7.3.1.2.2-3, Table 7.3.1.2.2-3A,  and Table 7.3.1.2.2-4 and Table 7.3.1.2.2-4A of Clause 7.3.1.2 of [5, TS38.212], or
-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
[bookmark: _Hlk500828751]If a UE receiving PDSCH is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig, the UE may assume that the following configurations are not occurring simultaneously for the received PDSCH:
-	any DM-RS ports among 1004-1007 or 1006-1011 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and the other UE(s) sharing the DM-RS REs on the same CDM group(s), and
-	PT-RS is transmitted to the UE.
The UE is not expected to simultaneously be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter maxLength being set equal to 'len2' and more than one additional DM-RS symbol as given by the higher layer parameter dmrs-AdditionalPosition. 
The UE is not expected to assume co-scheduled UE(s) with different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the actual number of additional DM-RS, the DM-RS symbol location, and DM-RS configuration type as described in Clause 7.4.1.1 of [4, TS 38.211]. 
The UE does not expect the precoding of the potential co-scheduled UE(s) in other DM-RS ports of the same CDM group to be different in the PRG-level grid configured to this UE with PRG =2 or 4.
The UE does not expect the resource allocation of the potential co-scheduled UE(s) in other DM-RS ports of the same CDM group to be misaligned in the PRG-level grid to this UE with PRG=2 or 4.
[bookmark: _Hlk500839563]When receiving PDSCH scheduled by DCI format 1_1, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-1A, 7.3.1.2.2-2, 7.3.1.2.2-2A, 7.3.1.2.2-3, 7.3.1.2.2-3A, 7.3.1.2.2-4, 7.3.1.2.2-4A,  of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1, 7.3.1.2.2-1A, 7.3.1.2.2-2, 7.3.1.2.2-2A, 7.3.1.2.2-3, 7.3.1.2.2-3A, 7.3.1.2.2-4, 7.3.1.2.2-4A of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively. 
*** Unchanged text is omitted ***


Please input your views and comments on the proposal:
	Company
	Views and comments

	ZTE
	Agree

	LG
	We prefer to reuse the original wording for SU-MIMO as follows:

For DM-RS configuration type 1, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 30} in Table 7.3.1.2.2-1, 7.3.1.2.2-1A, Table 7.3.1.2.2-2 and 7.3.1.2.2-2A of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is assigned with antenna port indices of {0,2,3}, or
-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
For DM-RS configuration type 2, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 10 or 23} in Table 7.3.1.2.2-3, Table 7.3.1.2.2-3A,  and Table 7.3.1.2.2-4 and Table 7.3.1.2.2-4A of Clause 7.3.1.2 of [5, TS38.212], or
-	if a UE is assigned with antenna port indices of {0,2,3}, or
-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.

	Spreadtrum
	For SU-MIMO case, either FL’s proposal or LG’s revision is OK for us. Slightly prefer LG’s revision.
For co-scheduled case, FL’s proposal is OK for us.

	NTT DOCOMO
	We are fine with either FL’s proposal or LG’s version.

	MediaTek
	Agreeable, except that the sentence “If a UE is assigned…” can be revised as the following which is aligned with the existing text in the spec: “If a UE is scheduled with antenna port indices {0, 2, 3}, the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.”
An alternative is to specify the case of single codeword for each Table 7.3.1.2.2-x , e.g., “if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 12} in Table 7.3.1.2.2-1A of Clause 7.3.1.2 of [5, TS 38.212].” However, we still prefer the current approach in Proposal 3 since the indices for the entry {0, 2, 3} in each table are different.

	Huawei
	Slightly prefer LGE’s version for SU-MIMO restriction/clarification. 

	Nokia 
	Ok with LG version. 

	Apple
	Either LG or FL’s TP is okay

	CATT
	LG’s proposal is preferred. 

	OPPO
	OK with LGE’s version.

	QC
	LG’s text is preferred, but “assigned” can change to “scheduled” as MTK pointed out.

	Ericsson
	We also prefer the revised version suggested by LGE.  

	Lenovo/MOT
	We prefer LG’s proposal.

	vivo
	OK with LGE’s version.

	Samsung
	We think the way of description for the existing table and that for the new table shall be aligned. So, we suggest the following modification:

For DM-RS configuration type 1, 
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 30} in Table 7.3.1.2.2-1 and Table 7.3.1.2.2-2 of Clause 7.3.1.2 of [5, TS 38.212], or
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 12} in Table 7.3.1.2.2-1A and {2, 9, 10, 11, 30 or 31} in Table 7.3.1.2.2-2A of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
For DM-RS configuration type 2, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 10 or 23} in Table 7.3.1.2.2-3 and Table 7.3.1.2.2-4 of Clause 7.3.1.2 of [5, TS38.212], or
-    if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 10, 23 or 24} in Table 7.3.1.2.2-3A and {2, 10, 23 or 58} in Table 7.3.1.2.2-4A of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with two codewords,

	Intel
	OK with TP from Samsung



TP #c-5 Correcting the description on DAI bits in DCI format 1_2.
In RAN1#100 e-meeting, it was agreed that when multiple values of CORESETPoolIndex are configured, 4 bits DAI will be used even when only one serving cell is configured in the DL.  
[4] suggested that in current 38.212, that agreement is only implemented to DCI format 1_1, but not implemented in DCI format 1_2. Both DCI formats 1_1 and 1_2 can be used for scheduling multi-DCI based M-TRP transmission. [4] proposed to apply the same wording on DAI bit description in DCI format 1_2 as in DCI format 1_1 to implement the agreement made in RAN1#100 e-meeting.
 Based on the proposal in [4], the following TP is proposed:
Proposal 4: adopt the following TP for TS 38.212
	7.3.1.2.3	Format 1_2
DCI format 1_2 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_2 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format.
*** Unchanged text is omitted ***
Downlink assignment index – 0, 1, 2 or 4 bits
-	0 bit if the higher layer parameter Downlinkassignmentindex-ForDCIFormat1_2 is not configured;
-	1, 2 or 4 bits determined by higher layer parameter Downlinkassignmentindex-ForDCIFormat1_2 otherwise,
-	4 bits if more than one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI
-    4 bits if one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, and the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI
-	1 or 2 bits if only one serving cell is configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, when the UE is not configured with CORESETPoolIndex or the value of CORESETPoolIndex is the same for all CORESETs if CORESETPoolIndex is provided or the UE is not configured with ACKNACKFeedbackMode = JointFeedback, where the 1 bit or 2 bits are the counter DAI.
*** Unchanged text is omitted ***


Please input your views and comments on the proposal:
	Company
	Views and comments

	ZTE
	Agree

	Spreadtrum
	Agree

	NTT DOCOMO
	Agree

	MediaTek
	Agree

	Huawei
	Agree

	Nokia
	Agree

	Apple
	Agree

	CATT
	Agree

	OPPO
	Agree

	QC
	Agree

	Ericsson
	Agree

	Lenovo/MOT
	Agree

	vivo
	Agree

	Samsung
	Agree

	Intel
	Agree



TP #c-10 update one term in Section 5.1.5 of TS 38.214
[19] proposed the TP for TS 38.214 to replace “CORESET-ID” with “controlResourceSetId” to align with 38.331. Based on the proposal in [19], the following TP is proposed:
Proposal 5: adopt the following TP fir TS 38.214:
	5.1.5	Antenna ports quasi co-location

*** Unchanged text is omitted ***
Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, if no TCI codepoints are mapped to two different TCI states and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH. If a UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, for both cases, when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId CORESET-ID among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. 
*** Unchanged text is omitted ***


Please input your views and comments on the proposal:
	Company
	Views and comments

	ZTE
	Agree

	LG
	Agree

	Spreadtrum
	Agree

	NTT DOCOMO
	Agree

	MediaTek
	Agree

	Huawei
	Agree

	Nokia
	Agree

	Apple
	Agree

	CATT
	Agree

	OPPO
	Agree

	QC
	Agree

	Ericsson
	Agree

	Lenovo/MOT
	Agree

	vivo
	Agree

	Samsung
	Agree

	Intel
	Agree



#a-2: To determine the default value of R used in PDCCH blind detection 
Contributions [1][3][10][14] discussed the issue of default R value used in PDCCH blind detection. In current TS 38.213 section 10, the value for R is TBD when the UE does not report a value of R.  [1][3][10] and [14] propose that the value of R is 1 when the UE does not report it. 
Based on the proposals in those contributions, the following text proposal is proposed:
Proposal 6: adopt the following TP fir TS 38.213:


	[bookmark: _Toc26719422][bookmark: _Toc29894857][bookmark: _Toc20311597][bookmark: _Toc29899156][bookmark: _Toc12021485][bookmark: _Toc29899574][bookmark: _Toc29917311][bookmark: _Toc36498185]10	UE procedure for receiving control information
*** Unchanged text is omitted ***
If a UE is provided availableRB-SetPerCell-r16, the UE is not required to monitor PDCCH candidates that overlap with any RB from RB sets that are indicated as unavailable for receptions by DCI format 2_0 as described in Clause 11.1.1.
If a UE can support
-	a first set of  serving cells where the UE is either not provided CORESETPoolIndex or is provided CORESETPoolIndex with a single value for all CORESETs on all DL BWPs of each serving cell from the first set of serving cells, and
 -	a second set of  serving cells where the UE is provided CORESETPoolIndex with a value 0 for a first CORESET and with a value 1 for a second CORESET on any DL BWP of each serving cell from the second set of serving cells
the UE determines, for the purpose of reporting pdcch-BlindDetectionCA, a number of serving cells as  where  is either a value reported by the UE or 1 if the UE does not report a value of R. 

*** Unchanged text is omitted ***


Please input your views and comments on the proposal:
	Company
	Views and comments

	ZTE
	Agree

	LG
	Agree

	Spreadtrum
	Agree

	NTT DOCOMO
	Agree.

	MediaTek
	Agree

	Huawei
	Agree

	Nokia
	Agree 

	Apple
	Agree

	CATT
	Agree

	OPPO
	Agree

	QC
	We do not agree with the proposal. First, the value of R is part of basic FG for multi-DCI as it currently stands in the list, which means that if a UE supports multi-DCI based multi-TRP, it signals the value of R. Second, 38.213 does not need to spell out the details of UE capability signaling. Otherwise, we need to do the same for every single FG/component. The candidate values including any default value can be discussed as part of UE capability.
Hence, we propose the following TP:
the UE determines, for the purpose of reporting pdcch-BlindDetectionCA, a number of serving cells as  where  is either a value reported by the UE or  if the UE does not report a value of R. 


	Ericsson
	Fine to agree with TP in Proposal 6.

	Lenovo/MOT
	Agree

	vivo
	Agree

	Samsung
	Agree

	Intel
	We are ok to wait on this TP to understand if R is always reported as QC indicates


2. Summary of the Text Proposals
The FL proposals are:
Proposal 1: Adopt the following TP for TS 38.213 V16.1.0
	10.1 	UE procedure for determining physical downlink control channel assignment 
*** Unchanged text is omitted ***
If a UE is configured with  downlink cells with active DL BWPs using SCS configuration [image: ], where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than   PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells.

*** Unchanged text is omitted ***




Updated proposal 3: adopt the following TP for TS 38.214:
	5.1.6.2	DM-RS reception procedure
*** Unchanged text is omitted ***
A UE may be scheduled with a number of DM-RS ports by the antenna port index in DCI format 1_1 as described in Clause 7.3.1.2 of [5, TS 38.212]. 
For DM-RS configuration type 1, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 30} in Table 7.3.1.2.2-1Table 7.3.1.2.2-2 of Clause 7.3.1.2 of [5, TS 38.212], or
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 9, 10, 11 or 12} in Table 7.3.1.2.2-1A and {2, 9, 10, 11, 30 or 31} in Table 7.3.1.2.2-2A of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
For DM-RS configuration type 2, 
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 10 or 23} in Table 7.3.1.2.2-3 and Table 7.3.1.2.2-4 of Clause 7.3.1.2 of [5, TS38.212], or
-    if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {2, 10, 23 or 24} in Table 7.3.1.2.2-3A and {2, 10, 23 or 58} in Table 7.3.1.2.2-4A of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with two codewords, 
the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
If a UE receiving PDSCH is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig, the UE may assume that the following configurations are not occurring simultaneously for the received PDSCH:
-	any DM-RS ports among 1004-1007 or 1006-1011 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and the other UE(s) sharing the DM-RS REs on the same CDM group(s), and
-	PT-RS is transmitted to the UE.
The UE is not expected to simultaneously be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter maxLength being set equal to 'len2' and more than one additional DM-RS symbol as given by the higher layer parameter dmrs-AdditionalPosition. 
The UE is not expected to assume co-scheduled UE(s) with different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the actual number of additional DM-RS, the DM-RS symbol location, and DM-RS configuration type as described in Clause 7.4.1.1 of [4, TS 38.211]. 
The UE does not expect the precoding of the potential co-scheduled UE(s) in other DM-RS ports of the same CDM group to be different in the PRG-level grid configured to this UE with PRG =2 or 4.
The UE does not expect the resource allocation of the potential co-scheduled UE(s) in other DM-RS ports of the same CDM group to be misaligned in the PRG-level grid to this UE with PRG=2 or 4.
When receiving PDSCH scheduled by DCI format 1_1, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-1A, 7.3.1.2.2-2, 7.3.1.2.2-2A, 7.3.1.2.2-3, 7.3.1.2.2-3A, 7.3.1.2.2-4, 7.3.1.2.2-4A,  of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1, 7.3.1.2.2-1A, 7.3.1.2.2-2, 7.3.1.2.2-2A, 7.3.1.2.2-3, 7.3.1.2.2-3A, 7.3.1.2.2-4, 7.3.1.2.2-4A of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively. 
*** Unchanged text is omitted ***



Proposal 4: adopt the following TP for TS 38.212
	7.3.1.2.3	Format 1_2
DCI format 1_2 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_2 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format.
*** Unchanged text is omitted ***
Downlink assignment index – 0, 1, 2 or 4 bits
-	0 bit if the higher layer parameter Downlinkassignmentindex-ForDCIFormat1_2 is not configured;
-	1, 2 or 4 bits determined by higher layer parameter Downlinkassignmentindex-ForDCIFormat1_2 otherwise,
-	4 bits if more than one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI
-    4 bits if one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, and the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI
-	1 or 2 bits if only one serving cell is configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, when the UE is not configured with CORESETPoolIndex or the value of CORESETPoolIndex is the same for all CORESETs if CORESETPoolIndex is provided or the UE is not configured with ACKNACKFeedbackMode = JointFeedback, where the 1 bit or 2 bits are the counter DAI.
*** Unchanged text is omitted ***



Proposal 5: adopt the following TP for TS 38.214:
	5.1.5	Antenna ports quasi co-location

*** Unchanged text is omitted ***
Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, if no TCI codepoints are mapped to two different TCI states and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH. If a UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, for both cases, when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId CORESET-ID among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. 
*** Unchanged text is omitted ***
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