[bookmark: OLE_LINK5][bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #101-e	  R1-2003531
E-meeting, 25 May - 5 June, 2020

Agenda Item:	7.2.6.2
Source:	Huawei, HiSilicon
Title:	Remaining issues on multi-TRP in R16
Document for:	Discussion and Decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, remaining issues of supporting Multi-TRP/panel transmission in Rel-16 are summarized with corresponding text proposals. 

Discussion and Text Proposals
Text proposal #1 on initial/re-transmission for Multi-DCI M-TRP in 38.214
Reason of changes: 
To support M-DCI based M-TRP, UEs may reuse partially processing capability from different CCs, i.e., dedicated hardware for one CC processing is reused for the reception of PDCCH and PDSCH from one TRP. Similarly in CA following agreement on the restriction on initial transmission and re-transmission of one TB is reached in RAN1 #AH1702:
Agreements:
· One TB is mapped to one DL/UL carrier.
· Re-transmission of a TB cannot take place on different carrier than the initial transmission.
Based on the agreement, one HARQ entity is required per serving cell [Clause 6.7, 38.300]. Consequently, initial transmission and re-transmission of one TB will not take place on the different carriers. If the same restriction can be added to M-DCI based M-TRP, re-transmissions of one TB are not required to exchange among two TRPs, i.e. among two CORESETPoolIndex in RAN1 specification. From UE point of view, it is preferred that each dedicated processing engine can receive the TB from one TRP/CORESETPoolIndex independently in order to reuse CA processing capability efficiently if needed. Therefore to avoid additional complexity at both gNB and UE, the restriction similar to CA in Rel-15 can be added to M-DCI based M-TRP in Rel-16, i.e., the PDCCHs scheduling the initial transmission and re-transmission of a TB are associated to the ControlResourceSets having the same value of CORESETPoolIndex.

Consequence without changes:
It will lead to unnecessary complexity and testing cases at both gNB and UE for implementing Multi-DCI based transmission across CORESETPoolIndex for initial and re-transmissions.

Therefore we have the following text proposal for TS 38.214 V16.1.0: 
	< Start of the text proposal >
[bookmark: _Toc11352080][bookmark: _Toc20317970][bookmark: _Toc27299868][bookmark: _Toc29673133][bookmark: _Toc29673274][bookmark: _Toc29674267]5.1	UE procedure for receiving the physical downlink shared channel
< Unchanged parts are omitted >
If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain. The UE is expected   that ControlResourceSets associated to initial transmission and retransmission of the same TB have the same value of CORESETPoolIndex. The UE may expect the reception of full/partially-overlapped PDSCHs in time only when PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex. For a ControlResourceSet without CORESETPoolIndex, the UE may assume that the ControlResourceSet is assigned with CORESETPoolIndex as 0. When the UE is scheduled with full/partially/non-overlapped PDSCHs in time and frequency domain, the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH, the UE is expected to be scheduled with the same active BWP and the same SCS. When the UE is scheduled with full/partially-overlapped PDSCHs in time and frequency domain, the UE can be scheduled with at most two codewords simultaneously. 
< End of the text proposal >


[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]
Text proposal #2 on PDSCH processing time for URLLC scheme 3 in 38.214
Reason of changes: 
In last meeting, it was agreed that only mapping type B can be assumed for URLLC scheme 3:
Agreement
For the mapping type in Scheme 3, all PDSCH transmission occasions are mapping type B, UE does not expect the TDRA field of the DCI to indicate mapping type A.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In current spec, UE PDSCH processing time is defined as the time between the first uplink symbol and “the end of the last symbol of the PDSCH carrying the TB being acknowledged”, and for mapping type B, it is calculated according to d1,1. The value of d1,1 is determined by 
· UE processing capability #1 or #2, and,
· the number of allocated PDSCH symbols, and, 
· the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH. 

Based on the current spec, the processing time is counted starting from the end of the last PDSCH occasion for scheme 3, but we actually have two interpretations of d1,1:
· Alt-1: The number of allocated PDSCH symbols and overlapping symbols between PDCCH and PDSCH only take into count one of the two PDSCH transmission occasions, i.e. the first PDSCH occasion. 
· Alt-2: The number of allocated PDSCH symbols and overlapping symbols between PDCCH and PDSCH take into count the two PDSCH transmission occasions.
As it can be seen in Figure 1, Alt1 and Alt2 can give rise to different values of d1,1  in both cases a and b. 
	[image: ]
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	Case a
	Case b


Figure 1. Examples for UE processing capability 2.
So current spec may cause different UE/gNB behaviour due to potential ambiguity. Especially for case a with Alt 1, a delay can be larger than an 8-symbol PDSCH in R15 and HARQ-ACK message can be postponed into next slot in Rel-16. Similar observation can be seen for case b.  Considering the nature of URLLC, Alt2 is slightly preferred for scheme 3.
Consequence without changes:
The definition of d1,1 is unclear for URLLC scheme 3 in current spec, which would cause an ambiguity of PDSCH processing time.

Therefore we have the following text proposal for section 5.3 in TS 38.214 V16.1.0: 
	< Start of the text proposal >
[bookmark: _Toc11352135][bookmark: _Toc20318025][bookmark: _Toc27299923][bookmark: _Toc29673194][bookmark: _Toc29673335][bookmark: _Toc29674328][bookmark: _Toc36645558]5.3	UE PDSCH processing procedure time

[bookmark: _Hlk500865557][bookmark: _Hlk508187268]If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211]. 
-	If the PDSCH DM-RS position  for the additional DM-RS in Table 7.4.1.1.2-3 in clause 7.4.1.1.2 of [4, TS 38.211] is  then N1,0=14 in Table 5.3-1, otherwise N1,0=13.
-	If the UE is configured with multiple active component carriers, the first uplink symbol which carries the HARQ-ACK information further includes the effect of timing difference between the component carriers as given in [11, TS 38.133].
-	For the PDSCH mapping type A as given in clause 7.4.1.1 of [4, TS 38.211]: if the last symbol of PDSCH is on the i-th symbol of the slot where i < 7, then d1,1 = 7 - i, otherwise d1,1 = 0
-	The number of PDSCH symbols allocated is 2ⅹL to determine d1,1 when a UE is configured by higher layer parameter RepSchemeEnabler set to 'TDMSchemeA', and the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within one CDM group in the DCI field "Antenna Port(s)".
-	For UE processing capability 1: If the PDSCH is mapping type B as given in clause 7.4.1.1 of [4, TS 38.211], and
-	if the number of PDSCH symbols allocated is L ≥ 7, then d1,1 = 0,
-	if the number of PDSCH symbols allocated is L ≥ 4 and L ≤ 6, then d1,1 = 7- L.
-	if the number of PDSCH symbols allocated is L = 3 then d1,1 = 3 + min (d,1), where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-	if the number of PDSCH symbols allocated is 2, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-	For UE processing capability 2: If the PDSCH is mapping type B as given in clause 7.4.1.1 of [4, TS 38.211], 
-	if the number of PDSCH symbols allocated is L ≥ 7, then d1,1 = 0,
-	if the number of PDSCH symbols allocated is L ≥ 3 and L ≤ 6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH,
-	if the number of PDSCH symbols allocated is 2,
-	if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3,
-	otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
< End of the text proposal >




Text proposal #3 on HARQ-ACK Feedback Mode for Multi-DCI M-TRP in 38.213
Reason of changes: 
In Rel-16, the UE can be enabled with Multi-DCI Multi-TRP transmission without configuring either JointFeedback or SeparateFeedback, i.e. this allows the UE to not be configured with the higher-layer parameter ACKNACKFeedbackMode[1], as shown below.
	ACKNACKFeedbackMode
	Switch between joint and separated ACK/NACK feedback within a slot
	{JointFeedback, SeperateFeedback}
	Optional


If a UE is provided with two different values of CORESETPoolIndex in PDCCH-Config, then the UE expects to receive a PDCCH on a first set of CORESETs and on a second set of CORESETs. Each set of CORESETs is respectively associated with the first value of CORESETPoolIndex and the second value of CORESETPoolIndex. Therefore if a UE is provided with two different values of CORESETPoolIndex but is not provided with a value of ACKNACKFeedbackMode, then the UE is expected to report HARQ-ACK information associated with a PDCCH received on a first and second set of CORESETs in different slots (inter-slot), by following Rel-15 specification for HARQ-ACK reporting. In line with current text in Section 9 of the latest version of 38.213, the UE can separately apply the procedures for reporting HARQ-ACK information associated to a PDCCH received respectively on a first or second CORESETs.
The current version of 38.213 only covers the UE behaviour for cases where the UE is provided with two different values of CORESETPoolIndex and ACKNACKFeedbackMode as well. The latter can be either JointFeedback or SeparateFeedback.  

Consequence without changes:
The consequence of without proposed TP will be that the provision of two different values of CORESETPoolIndex without configuring a value of ACKNACKFeedbackMode may be treated by the UE as an invalid configuration for Multi-DCI M-TRP operation. This gives rise to different expectation and ambiguity between NW and UE. 

Therefore, we propose the following text proposal for Section 9 of TS 38.213 V16.1.0.
	< Start of the text proposal >
[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403]9	UE procedure for reporting control information
< Unchanged parts are omitted >
If a UE
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
 -	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is not provided ACKNACKFeedbackMode or is provided ACKNACKFeedbackMode = SeparateFeedback
the UE shall separately apply the procedures described in Clauses 9.1 and 9.2.3 for reporting HARQ-ACK information associated with the first CORESETs on active DL BWP of the serving cells and for reporting HARQ-ACK information associated with the second CORESETs on active DL BWP of the serving cells. HARQ-ACK information reporting is associated with a CORESET through a reception of a PDCCH with a DCI format triggering the reporting of the HARQ-ACK information by the UE. 
< Unchanged parts are omitted >
[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417]9.2.5	UE procedure for reporting multiple UCI types
< Unchanged parts are omitted >
A UE that
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is not provided ACKNACKFeedbackMode or is provided ACKNACKFeedbackMode = SeparateFeedback
does not expect a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the first CORESETs to overlap with a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the second CORESETs.
< End of the text proposal >
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