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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 summarizes the discussion on issue #a-2 and #b-2 in multi-TRP email thread 2:
· Discuss issue #a-2 to align the understanding on whether single-DCI and multi-DCI can be configured on one UE simultaneously and discuss whether or not to introduce restriction on simultaneous configuration of multi-DCI based and single-DCI based M-TRP into RAN1 specification
· The issue# b-2 to Clarify the relationship between RepetitionNumber-r16/RepSchemeEnabler  and pdsch-AggregationFactor, and also clarify the repetitions are in RepNum16 consecutive slots in Scheme 4. 
Issue#a-2: whether configuring multi-DCI based and single-DCI based M-TRP simultaneously

Background: 
Companies CATT [4], CMCC [10], OPPO [12], Apple [13] and Ericsson [17] disused the issue of whether multi-DCI based M-TRP and single-DCI based M-TRP can be configured to one UE simultaneously. 
· CATT [4] proposed that, when a UE is configured with two different values of CORESETPoolindex, the UE can only be indicated with one TCI state in DCI. [4] proposed corresponding TP.
· CMCC [10] proposed to clarify that single-DCI and multi-DCI based multi-TRP cannot be configured simultaneously and also proposed corresponding TP.
· OPPO [12] proposed that from RAN1 point of view, simultaneous configuration of single-DCI and multi-DCI based M-TRP is not supported and also proposed corresponding TP.
· Apple [13] thinks that simultaneous single-DCI and multi-DCI configuration shall be avoided and they proposed that for multi-TRP operation, the UE is not expected to be configured to operate in single-DCI and multi-DCI operation simultaneously. Corresponding TP is proposed by [13].
· In contrast, Ericsson [17] proposed to conclude that current RAN1 specs allows simultaneous configuration of single-DCI and multi-DCI.
Furthermore, from the comments collected during prep email:
· ZTE: RAN2 has discussed this issue and is waiting for RAN1’s decision.
· HW: we need to a clear conclusion since it leads to very different UE implementation/complexity and NW expectation.
· Nokia commented in FL summary [20] that simultaneous support of both single-DCI and multi-DCI mode is not valid because MAC CE activation for TCI-states are different for single-DCI based multi-TRP and multi-DCI based.
· MediaTek commented that they support that simultaneous configuration of single-DCI and multi-DCI is not supported. 
· LG: companies have different understanding on this issue and clarification is critical and needed.
· If the UE supports both schemes, such a restriction may require the network to reconfigure RRC to change the multi-TRP mode. 
· SS: UE can report M-DCI or S-DCI capabilities separately and gNB can configure the UE as it prefers. We think there’s no need to add exclusion rule on top of that, either in RAN1 or RAN2 sides. 
· CMCC: Agree with FL’s suggestion and we should conclude in this meeting. Support Alt 1. If S-DCI and M-DCI is simultaneously configured, there will be many ambiguous understandings in the current spec, such as the default TCI for PDSCH.
· OPPO: RAN1 discussed this issue and is waiting for RAN1’s decision. Thus, RAN1 should have a clear conclusion
· FUTUREWEI: need clarification for UE support
FL’s assessment: 
1) We do have different understanding on whether these two multi-TRP mode in RAN1, thus a clear conclusion to align the understanding is necessary.
2) From the viewpoint of FL, I agree with Nokia’s comments that simultaneous configuration of these two modes are not valid because of the design of MAC CE for PDSCH state activation in TS 38.321:
a. The MAC CE used for multi-DCI based M-TRP is the MAC CE of Section 6.1.3.14. It has a 1-bit field “CORESET Pool ID” and it only activates one TCI state for each DCI codepoint. So this MAC CE can only be used when only multi-DCI based is configured.
b. The MAC CE used for single-DCI based M-TRP is the MAC CE of Section. It can activate one or two TCI states for each DCI codepoint. But it does not have the bit field of “CORESET Pool ID”. So, this MAC CE can only be used when only single-DCI based mode is configured.
Proposal 1: On configuration of multi-TRP transmission, down-select one from the following two alts:
· Alt 1: Simultaneous configuration of single-DCI based and multi-DCI based M-TRP is not supported. Update TS 38.214 to clarify that.
· Alt 2: No restriction to prevent configuring multi-DCI and single-DCI based M-TRP simultaneously is needed in RAN1 spec TS 38.214.  Whether to support single-DCI +multi-DCI mixed mode operation is up to UE capability. 

  

Please input your views and comments on these two alternatives:

	Company
	Views and comments

	Apple
	We support Alt1.
For Alt2, our understanding is that sDCI and mDCI would be dynamically switched by MAC CE for TCI indication. However, if gNB configures 5 CORESETs by RRC, and uses a MAC CE to enable sDCI mode, UE has to monitor 5 CORESETs even for sDCI mode. This is not aligned with our previous agreement. 
In addition, it has been agreed that 2-port PT-RS is only applicable for sDCI mode, which is also included in LS of RRC parameters to RAN2. But if gNB uses a MAC CE to enable mDCI mode, this would result in 2-port PT-RS for mDCI mode. From UE perspective, such can be considered as an incorrect configuration. So to switch to mDCI, gNB still has to use RRC reconfiguration to avoid such kind of incompatible configurations.

	MediaTek
	Support Alt 1. During Rel-16 discussion, most of agreements were reached conditioned on either 1) S-DCI based M-TRP transmission or 2) M-DCI based M-TRP transmission. To our best understanding, we seldom make decision assuming both of them are simultaneously configured. If configuring simultaneously is allowed, a UE has to be ready for any possible combinations, e.g., two DCIs supporting Rel-16 URLLC may be received in the same/different slot, or the case with one S-DCI based eMBB + one S-DCI URLLC. It will take huge effort to identify/conclude which combinations are beneficial. It is also too late to introduce capability signaling for this mixed mode operation, and we believe such a capability signaling is not a simple bit and is controversial.

	OPPO
	Support Alt.1. We agree with Apple and MTK. Two different MAC CEs were separately designed for S-DCI and M-DCI based TRP transmission. UE should know which MAC CE to use based on RRC configuration of S-DCI or M-DCI based, e.g. whether two CORESETPoolIndex are configured. It is straightforward that the two schemes are switched via RRC and not simultaneously configured. At least we should make a conclusion in RAN1 as guidance for RAN2 signaling design.

	ZTE
	Alt.1 should be supported. 
· MACCE issue for Alt.2: In current 38.321, different MACCE formats are designed for S-DCI and M-DCI. In MACCE for MDCI, CORESET pool index is indicated by one bit. In MACCE for SDCI, one TCI pair may exist for each TCI codepoint and there is no such CORESET pool index.  If Alt2 is supported, a new MACCE should be supported. That is, a MACCE including TCI pair also need to carry CORESET pool index. We don’t think MACCE enhancement can be considered in such late state.
· PTRS issue for Alt.2 as Apple provided. 
· Alt.2 doesn’t work in FR2 because UE cannot support four receive beams (two beams for each TRP1).

	CMCC
	Support Alt 1
We also think that simultaneous configuration of S-DCI and M-DCI is not valid by considering the MAC CE issue proposed by Nokia and the PTRS issue proposed by Apple. Besides, when S-DCI and M-DCI are simultaneous configured, the PDSCH default beam is also confused, follow the CORESET beam or follow the two TCI states indicated by MAC CE? Considering the limit time for Rel-16, it is not a good way to support Alt 2 at this time, which may cause more problem for current spec.


	CATT
	If simultaneous configuration of single-DCI based and multi-DCI based M-TRP is possible, CORESETpoolindex can be configured for the CORESET intended for S-DCI. Therefore, it would be more flexible to network side, as dynamic switching between S-DCI and M-DCI can be supported.
However, the issues listed above should be addressed, if such simultaneous configuration is to be supported.
No matter such configuration is supported or not, in our view, we should preclude the overlapped scheduling with more than 2 TCI states. To be more specific, at least it should be clarified that for a UE configured with CORESETs with different IDs, it does not expect to be scheduled with fully/partially overlapped PDSCH resources by CORESETs with different CORESETpoolindices, if  two TCI states are indicated by any of the DCI in these CORESETs.
So, Alt 1 is preferred.

	Spreadtrum
	Support Alt.1. The benefit of Alt.2 is not clear to us while it will bring more spec workload in such late stage, and require much higher UE capability.

	vivo
	From the scenario perspective, dynamic switching between S-DCI and M-DCI based MTRP is applicable to ideal backhaul scenario. S-DCI based MTRP is surely beneficial for URLLC type of services. While M-DCI based MTRP provides scheduling flexibility in ideal backhaul. For example, two TRPs can independently schedule PDSCHs for the UE to achieve higher throughput, and can activate up to 8 TCI states per TRP which is larger than the S-DCI case. So there is need to support both in ideal backhaul network.

From the signaling perspective, when a UE is configured with two different values of CORESETPoolIndex, for the UE received the MAC CE of Section 6.1.3.14 command and the activated TCI states of the associating MAC CE are valid. When a UE receives a MAC CE of Section 6.1.3.24 with at least one TCI codepoint contains 2 TCI states later on, the MAC CE of Section 6.1.3.14 command would be invalidated and any DCI with TCI indication which is(are) activated by the new MAC CE command can be transmitted from either TRP from RAN2 understanding so that the UE switches to S-DCI-based MTRP.

In our understanding, current specification without further clarification by TS38.214, supporting both S-DCI and M-DCI based MTRP simultaneously is not supported but dynamic switching between the two is supported.

In summary, our preference is:
Alt 3: No update in TS 38.214, which means dynamic switching between S-DCI and M-DCI based MTRP is supported.

	QC
	Support Alt1. If there are valid use cases for simultaneous operation of s-DCI and m-DCI, it can be further studied in Rel. 17. There can be many different combinations when different schemes of s-DCI as well as non/partial/full-overlapping of m-DCI are considered. There is no time in Rel. 16 to start this big scoping effort. 
As for dynamic switching between s-DCI and m-DCI (regarding Vivo’s comment above), note that the MAC-CE in 6.1.3.24 cannot suddenly switch m-DCI to s-DCI mode. What happens to HARQ-Ack (both separate and joint) as CORESETPoolIndex determines the procedures? How about PDSCH scrambling or CRS rate matching? What about BD/CCE limits? Are all of these operations supposed to go back to s-DCI mode once the MAC-CE in 6.1.3.24 is received?

	Ericsson
	We cannot agree to introducing any scheduling restriction to 38.214 as proposed in Alt-1.  We support a modified version of Alt 2 which is given below:

Modified Alt 2: No restriction to prevent cConfiguring multi-DCI and single-DCI based M-TRP simultaneously is possible needed in RAN1 spec TS 38.214.  Whether to support single-DCI +multi-DCI mixed mode operation is up to UE capability. 

Note that the RAN2 conclusion basically means that RAN2 signaling design are not final and they are waiting for RAN1 understanding on whether simultaneous configuration of single-DCI based and multi-DCI based MTRP is possible in RAN1 specs or not.

“From RAN2 point of view it's unclear whether simultaneous configuration of single-DCI based and multi-DCI based M-TRP is supported. We wait for RAN1 decision before working on this.”

In our view, simultaneous configuration of S-DCI and M-DCI based MTRP is allowed according to TS 38.214.  This is also acknowledged by the proponents of Alt 1 in their contributions (e.g., see R1-2004229 and R1-2004047).  So it is sufficient to conclude that simultaneous configuration of S-DCI and M-DCI is supported as per current version of 38.214. 

As per UE capability signaling, we do not think new capability signaling needs to be added.  We already have sufficiently flexible UE capability reporting in which a UE can report whether it supports M-DCI (and which flavor of M-DCI among fully/partially/non-overlapping) and only S-DCI (and which URLLC scheme the UE supports).   If a UE is not capable of S-DCI and M-DCI simultaneously, the UE can indicate this with existing capability.

As for the use case, supporting single-PDCCH + multi-PDCCH mixed mode multi-TRP operation can be beneficial when the UE is served with mixed URLLC + eMBB traffic.  For example, one PDSCH can be used to schedule eMBB traffic from one of the CORESET pools while from the other CORESET pool PDSCH(s) can be used to schedule URLLC traffic via using one of the URLLC schemes.

Given this use case, we cannot agree on the restriction proposed in Alt 1.  Our interpretation of Alt 2 and Alt3 (proposed by Vivo) are that these two Alts do not require any spec change.  It is already clear from different company responses that achieving consensus on introducing the restriction proposed in Alt 1 is highly unlikely.  In this even, the conclusion to this issue should be based on an alternative that doesn’t not require any specification change to 38.214.  We think it is sufficient to conclude the following:

Modified Alt 2: No restriction to prevent cConfiguring multi-DCI and single-DCI based M-TRP simultaneously is possible needed in RAN1 spec TS 38.214.  Whether to support single-DCI +multi-DCI mixed mode operation is up to UE capability. 


	Huawei
	Support Alt1.  In general at this stage we shall avoid potential complexity by mixing multiple functionalities/schemes which may lead to more issues of RAN1/RAN2 clarification and UE implementation. For singe-DCI or multi-DCI based solutions, one of them can be sufficient to the NW without dynamic switching between them. 
Also we don’t think that we will need more RAN1 specification changes for above RAN2 restriction. A simple RAN1 conclusion can be sufficient and RAN2 can take into account, if need, if RAN1 conclusion can be made.  So far UE cap design for M-TRP is pretty much per scheme already. 

	Nokia
	As FL already highlighted, simultaneous support of s-DCI and m-DCI multi-TRP modes are not possible due to different MAC-CE commands. Not sure why we discuss this issue more. 
If our discussion is more focused on RRC configurations, we do not see any strong need of limiting the RRC configurations. It is hard to see the justifications on Alt.1. Alt.1 would lead to RRC reconfiguration when switching between modes for a UE supporting both s-DCI and m-DCI multi-TRP modes. Also, original Alt.2, it is not clear why this Alt.2 needs a mixed operation as a UE capability. There is already UE capabilities capturing different Schemes, and we do not have to talk about anything more given that we do not have the time to enhance any other simultaneous operations. We think E/// suggestion is good enough. Basically, that means we do not agree on anything on restricting the configurations as there is no strong reason to do that. 
Modified Alt 2: No restriction to prevent cConfiguring multi-DCI and single-DCI based M-TRP simultaneously is possible needed in RAN1 spec TS 38.214.  Whether to support single-DCI +multi-DCI mixed mode operation is up to UE capability. 


	LG
	Support Alt 1. 
Firstly, we need to clarify whether Alt 2 means simultaneous operation of M-DCI and S-DCI MTRP or dynamic switching between the two. If it is simultaneous operation, it needs a huge impact on UE implementation and spec effort since UE should be able to receive PDSCHs from 3 or 4 TRP transmission simultaneously, which may be considered as further enhancement in further release. Even if Alt 2 means dynamic switching, it is not easy to address in CR phase. Just MAC-CE overriding commented by VIVO does not solve the remaining issues. As commented by QC, it has an impact on a whole package for M-DCI configurations such as A/N, CRS RM, scrambling and so on. 

	Samsung
	Share the similar view with Ericsson and Nokia.
Support modified Alt 2 from Ericsson.
We believe that we need to focus on fixing critical error in this maintenance phase rather than imposing a new restriction. However, in our understanding, Alt1 is just to specify that some sorts of misconfigurations are not allowed, which should be able to avoided by gNB implementation. Note that according to the number of agreed rows for UE capability signaling on mTRP supports, we already have enough level of details for the gNB implementation to handle any misconfigurations. Rather, Alt1 blocks one of the possible scenarios, e.g. TDMed supports of mDCI for eMBB and sDCI for URLLC. Given that Alt.1 does not simplify UE implementations but restricts possible gNB operations only, we cannot support Alt.1.
Frankly speaking, we do not see any motivation for new agreements on this issue. The current specification is well aligned with the modified Alt.2 from Ericsson already and there is no ambiguity from both gNB and UE sides. No further discussions are needed.

	NTT DOCOMO
	Support Alt.1.
Agree with MTK that Rel.16 discussion is conditioned on either single PDCCH based MTRP or multiple PDCCH based MTRP, we seldom make any decision on simultaneous configuration of single PDCCH and multiple PDCCH based MTRP. In order to support simultaneous configuration, we need to do a lot of rechecking work. As pointed by many companies, current spec. cannot be directly extended to support simultaneous configuration of S-DCI and M-DCI. In addition, another unclear aspect is about the default TCI states. Current spec. only defines default TCI states for either single DCI or multi-DCI. If simultaneous configuration is allowed, clarification on default TCI states is needed. Considering the potential spec impact, it is too late to introduce such operation at this stage.

	Intel
	Our understanding is that even though RAN2 has different MAC CE commands, it does allow simultaneous support of s-DCI and m-DCI under certain situations. An example is when only s-DCI MAC-CE is indicated and no MAC-CE is necessary for m-DCI (2 active states configured by RRC). Modified Alt-2 from Ericsson is okay.

	vivo1
	Response to QC and LGE:
First of all, in our understanding based on current spec, when a UE is configured two different values of CORESETPoolIndex and receives the MAC CE in 6.1.3.24 with at least one TCI codepoint mapping to 2 TCI states,
1. What happens to HARQ-Ack (both separate and joint) as CORESETPoolIndex determines the procedures?
A: same as M-DCI based MTRP procedure even if a UE is scheduled with any S-DCI based MTRP scheme. We can’t see any problem now as HARQ-ACK feedback for any S-DCI based MTRP scheme is specified in the procedure of S-DCI based scheduling per TRP.
2. How about PDSCH scrambling or CRS rate matching?
A: as TS 38.211 states:
-	the higher-layer parameter dataScramblingIdentityPDSCH if the codeword is scheduled using a CORESET with CORESETPoolIndex equal to 0;
-	the higher-layer parameter AdditionaldataScramblingIdentityPDSCH if the codeword is scheduled using a CORESET with CORESETPoolIndex equal to 1;
Meanwhile, we also agreed that the CRS rate matching rule when two CORESETPoolIndex are configured. Therefore, we think it is clear that the PDSCH scrambling and CRS rate matching depends on the CORESETPoolIndex to which scheduling PDCCH carried in the CORESET is associated.
3. What about BD/CCE limits?
A: The limits of M-DCI based MTRP are applied as there are two CORESETPoolIndex configured.
We tend to agree with E///, Nokia and Samsung but with some restrictions on scheduling to prevent scheduling of overlapping between a PDSCH of S-DCI MTRP scheme and another PDSCH of any other schemes.
Updated Modified Alt 2: No restriction to prevent cConfiguring multi-DCI and single-DCI based M-TRP simultaneously is possible needed in RAN1 spec TS 38.214.  Whether to support single-DCI +multi-DCI mixed mode operation is up to UE capability. 
· A UE does not expect to receive overlapping PDSCH of scheme 1a/2a/2b/3/4 with any other PDSCH.


	Convida Wireless
	Support Alt 1.

	FUTUREWEI
	Support Alt 1. Realistic speaking without careful checking and investigation, the group is running the risk of potentially large number of issues allowing both configured simultaneously.



Issue#b-2 
Background: 
Companies [4], [12], [17], [18] discuss the issue of relationship between the RepNumR16 of scheme 4 and the parameter pdsch-AggregationFactor that was specified in rel15.  They all propose that the RepNumR16 of scheme 4 and parameter pdsch-AggregationFactor  can not be used simultaneously. But their proposal has some difference:
· [4] proposed that pdsch-AggregationFactor should be overwritten whenever Rel-16 repetition number RepetitionNumber-r16 is indicated by DCI.
· [12] proposed that when at least one entry in pdsch-TimeDomainAllocationList contains RepNumR16, the UE will ignore the AggregationFactor. 
· [17] proposed that pdsch-AggregationFactor should be overwritten when Rel-16 repetition number RepetitionNumber-r16 is indicated by DCI.
· [18] proposed that when at least one entry in pdsch-TimeDomainAllocationList contains RepNumR16, the UE does not expect to be configured with AggregationFactor.
[18] also discussed the issue of simultaneous configuration of scheme 2a/2b/3 and pdsch-AggregationFactor and proposed that simultaneous configuration of scheme 2a/2b/3 and pdsch-AggregationFactor is not allowed.
[12], [17] and [19] proposed to clarify that in scheme 4, the PDSCH is repeated in in RepNumR16 consecutive slots.
Proposal 1: Regarding the RepetitionNumber-r16 of scheme 4 and AggregationFactor, down-select from:
· Alt1: pdsch-AggregationFactor is overwritten by RepetitionNumber-r16applied only when the Rel-16 repetition number RepetitionNumber-r16 is not indicated by a DCI.
· Alt2: AggregationFactor is ignored applied only when the Rel-16 repetition number RepetitionNumber-r16 is not included in at least oneany entry in pdsch-TimeDomainAllocationList.
· Alt3: When at least one entry in pdsch-TimeDomainAllocationList contains RepetitionNumber-r16, the UE does not expect to be configured with AggregationFactor
Proposal 2: When a UE is configured by repetitionSchemeConfig-r16 set to one of 'FDMSchemeA', 'FDMSchemeB' and 'TDMSchemeA', the UE does not expect to be configured with AggregationFactor.
Proposal 3: Clarify that in scheme 4, PDSCH is repeated in RepNumR16 consecutive slots
Please input your views and comments on these 3 proposals:

	Company
	Views and comments

	Apple
	Since all the parameters are provided by RRC, gNB should provide the correct parameters. Such “ignore” or “overwritten” are not typical ways we used. It seems Alt3 in proposal 1 and proposal 2 & 3 should be fine.

	MediaTek
	We support Alt 3 in Proposal 1, and also support Proposal 2 and Proposal 3. 

	OPPO(updated)
	For proposal 1, regarding Apple’s comments, I modify the wording since we only need to clarify in 38.214 when to apply pdsch-AggregationFactor. The application of RepetitionNumber-r16 has been clearly described in spec. It should be noticed that it is possible that RepetitionNumber-r16 is configured in pdsch-TimeDomainAllocationList-ForDCIFormat1_2 but not in pdsch-TimeDomainAllocationList considering it is mainly applied for URLLC. In this case, if DCI format 1_0 or DCI format 1_1 is used to schedule PDSCH, it is not reasonable to forbid gNB to use pdsch-AggregationFactor for PDSCH (which is actually Rel-15 UE behavior). Hence, considering a unified design for pdsch-TimeDomainAllocationList-ForDCIFormat1_2 and pdsch-TimeDomainAllocationList, Alt.1 or Alt.2 is fine to us. Otherwise, we may need another conclusion to clarify if pdsch-AggregationFactor can be configured if RepetitionNumber-r16 is only configured in pdsch-TimeDomainAllocationList-ForDCIFormat1_2.
We also support proposal 2 and 3.

	ZTE
	Support Proposal 1 with Alt3, proposal 2 and proposal 3.    
The reason is that, Alt.1 is not flexible since it doesn’t support repetition number =1 if pdsch-AggregationFactor is configured. Alt.2 causes unnecessary configuration, the benefit is unclear.

	CMCC
	Support Proposal 1 with Alt2, proposal 2 and proposal 3.
For proposal 1, in 38.214, the number of repetitions K for PUSCH has been specified as follows. Similar principle can be reused for PDSCH.
For PUSCH repetition Type A, when transmitting PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, the number of repetitions K is determined as
-	if numberofrepetitions is present in the resource allocation table, the number of repetitions K is equal to numberofrepetitions;
-	elseif the UE is configured with pusch-AggregationFactor, the number of repetitions K is equal to pusch-AggregationFactor; 
-	otherwise K=1.

	Spreadtrum
	Support Alt.3 in Proposal 1 for its flexibility, proposal 2, and proposal 3.

	vivo
	Support Alt.2 in Proposal 1 which works the same way as UL PUSCH in TS 38.214:
=============================================
For PUSCH repetition Type A, when transmitting PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, the number of repetitions K is determined as
-	if numberofrepetitions is present in the resource allocation table, the number of repetitions K is equal to numberofrepetitions;
-	elseif the UE is configured with pusch-AggregationFactor, the number of repetitions K is equal to pusch-AggregationFactor; 
-	otherwise K=1.
For PUSCH repetition Type A, in case K>1, the same symbol allocation is applied across the K consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, … K-1, is determined according to table 6.1.2.1-2. 
===============================================
For a UE supporting both DCI format 1-1 and 1-2, two TDRA tables are configured, each applies the same rule as Alt.2.
We also support Proposal 3.

	QC
	Support Alt3 in Proposal 1, and proposals 2 and 3. 
Note that for semi-static HARQ-Ack, we agreed on the following in Feb e-Meeting, which means that Alt1 is not allowed. Also, Alt2 is a configuration error case, which should be avoided by the network. For the case of different TDRA tables for DCI formats 1-1 and 1-2 (if this is agreed), still Alt 3 should be followed (if at least one entry of any of the two TDRA tables is configured with RepetitionNumber-r16, AggregationFactor should not be configured/used). Otherwise, Type-1 HARQ-Ack codebook determination requires additional specification efforts. Note that such an impact does not exists for the case of PUSCH in eURLLC (as it does not impact the HARQ-Ack).
If the UE is provided pdsch-AggregationFactor and no entry in pdsch-TimeDomainAllocationList includes RepNumR16 in PDSCH-TimeDomainResourceAllocation,  is a value of pdsch-AggregationFactor; otherwise . The UE reports HARQ-ACK information for a PDSCH reception
-	from slot  to slot , if , or 
-	from slot  to slot , if the Time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry in pdsch-TimeDomainAllocationList containing RepNumR16, or 
-	in slot , otherwise 


	Ericsson
	We have similar comments as QC with regards to Proposal 1.  Hence, we support Alt 3 of Proposal 1.  We also support Proposals 2 and 3.

	Huawei
	Support Proposal 1 with Alt1 or Alt 3, and slightly prefer Alt 1 due to avoid potential reconfiguration if the NW does not want to use dynamic repetition and prefer that Rel-15 can be sufficient. 
We are fine with proposal 2, and proposal 3 which shall be aligned with Rel-15 repetition mechanism. 

	Nokia
	On Proposal 1: Alt.2
Alt.1 is not matching with the existing specification text as highlighted by QC.  On other alternatives, it is not clear why there are two variants as Alt.2 and Alt.3 as the outcome suggest there is the same. Alt.2 refer to the case where RepetitionNumber-r16 is not configured (for any entry) and AggregationFactor is configured. As alt.2 behaviour is already captured in HARQ-Ack codebook (mentioned by several companies above), we do not see a strong need on using Alt.3 wording. 
Proposal 2 & 3: Fine.

	LG
	Support Alt 3 for Proposal 1 and support Proposal 2 and 3.
Regarding Proposal 1, Alt 1 and 2 introduce unnecessary priority when both aggregation factor and repetition number are configured. Such configuration can be avoided by capturing “UE does not expect …” as Alt 3 and it is well aligned with Proposal 2 as well.

	OPPO1
	Regarding QC’s comments, we don’t think any modification is needed for Type-1 HARQ-ACK codebook determination in 38.213. Even when pdsch-AggregationFactor and RepNumR16 are both configured, there is no issue with  according to the rules in 38.213. And I don’t know why we need to restrict configuration of pdsch-AggregationFactor for DCI format 1_0 and 1_1, when gNB configures RepNumR16 for URLLC for DCI format 1_2. Alt3 actually introduces additional scheduling restriction.

	Samsung
	Support Proposal 1 with Alt3, proposal 2, and proposal 3.
In RAN1#99, we already discussed whether simultaneous configuration of RepetitionNumber-r16 and AggregationFactor is allowed or not. We concluded to not support any additional cases except the rows in the following agreement. So Alt3 is exactly what we’ve agreed for Proposal 1.
		
	  TCI states
	CDM groups
	URLLCRepNum
	URLLCSchemeEnabler
	UE Behavior 

	0 (in spec draft)
	1
	>=1
	Not applicable
	Not applicable
	Rel 15 

	A (one scheme)
	1
	1
	Condition 1
	Configured or not configured 
	"Scheme 4" with repetition from the same TRP
Limitations agreed for Scheme 4 apply

	A’ (one scheme)
	1
	>=1
	Condition 2
	Not configured 
	Rel 15 

	B (in spec draft)
	2
	1
	Condition 1
	Not configured 
	Scheme 4

	C (in spec draft)
	2
	2
	Condition 2
	Not configured 
	1a/NCJT

	E (in spec draft)
	2
	2
	Condition 4
	Not configured 
	1a/NCJT

	F (in spec draft)
	2
	1
	Condition 4
	Configured 
	Scheme 2a/2b/3

	D’’ (one scheme)
	2
	2
	Condition 4
	Configured 
	1a/NCJT

	G’ (one scheme)
	1
	>=1
	Condition 2
	Configured 
	Rel 15 

	G (one scheme)
	1
	>=1
	Condition 4
	Configured 
	Rel 15 


Agreement
Following TCI state and joint schemes are supported
Note:
· Condition 1: indicates at least one entry in pdsch-TimeDomainAllocationList containing URLLCRepNum (>1) in TDRA by DCI
· Condition 2: indicates one entry in pdsch-TimeDomainAllocationList having no URLLCRepNum by DCI, but at least one entry having URLLCRepNum
· Condition 4: None of entry in TDRA contains URLLCRepNum


Support Proposal 2 for the same reason.

	NTT DOCOMO
	Support Alt.2 in proposal 1, and also support proposal 2 and proposal 3.
From NW perspective, we don’t see the need to restrict the configuration of pdsch-AggregationFactor. What we can do is to clarify the UE behavior when such configuration happens. For Alt.1, we have similar view as ZTE, it doesn’t support repetition number =1 if pdsch-AggregationFactor is configured. For Alt.2 and Alt.3, Alt.2 is preferred to have flexible NW configuration. 

	Lenovo/MOT
	Support Proposal 1 with Alt3, proposal 2, and proposal 3.
Agree with Samsung that whether simultaneous configuration of RepetitionNumber-r16 and AggregationFactor is allowed or not has been discussed in RAN1#99 and all possible combinations are listed in the Table provided by Samsung. 

	CATT
	Agree with QC about the previous agreements made for HARQ-ACK, simultaneous configuration of RepetitionNumber-r16 and AggregationFactor would influence the spec. 
For this, Proposal 1 with Alt3 is more preferable,  
We also support proposal 2, and proposal 3.
But we had the same concern with Huawei that whether and how to support the R15 slot aggregation for single TRP transmission if Alt3&proposal 2 are both supported. This has flexibility restrictions for the network to some extent. So maybe further discussion are needed.

	Convida Wireless
	Support Alt 3 in Proposal 1. Support Proposal 2 and Proposal 3.



2. Summary of Proposals

Possible Agreement
· When a UE is configured with repetitionNumber-r16, the UE does not expect to be configured with AggregationFactor
· When a UE is configured by repetitionSchemeConfig-r16 set to one of 'FDMSchemeA', 'FDMSchemeB' and 'TDMSchemeA', the UE does not expect to be configured with AggregationFactor.
· Clarify that in scheme 4, PDSCH is repeated in RepNumR16 consecutive slots
 
Possible Conclusion:
In Rel-16, RAN1 specification do not support the following operations at least within a CC:
· Simultaneous reception of single-DCI based multi-TRP and multi-DCI based multi-TRP
· Dynamic switch between single-DCI based multi-TRP and multi-DCI based multi-TRP
Note1: this conclusion has no RAN1 specification impact in Rel-16. 
Note2: Whether to support the above operation in Rel-17 or beyond is FFS.
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