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1 Introduction
The document summarises the following aspects based on the contributions submitted to agenda item 7.3.3.6 “multiplexing data with different transmission durations” of RAN1 AH 1801, as listed in section 5
· Remaining issues for DL pre-emption indication

· Text proposal for TS38.213 correction
· Issues related to multiplexing data with different transmission durations in the UL
2 Remaining issues for DL pre-emption indication
2.1 Determine of DCI payload size of group common DCI for preemption indication
· Confirm the working assumption that DCI payload for preemption indication is configured by RRC
· Intel, Samsung, vivo
· DCI payload size candidates for DCI for DL preemption indication
· Intel proposed minimum DCI size for preemption indication is 14 bits and maximum DCI size for preemption indication is max{(largest UE-specific or group-common DCI format), (14 multiplied by the maximum number of component carriers to be served by single PI)}
· Vivo proposed at least 14 bits and 28 bits need to be supported

· DCI payload size for preemption indication needs to be aligned with other DCI formats

· Vivo, Intel, Samsung

Proposal 1: 

· At least {14, 28}bits can be configured by RRC as the payload size for DCI format 2_1
· Other possible configurable DCI format 2_1 payload sizes (including the largest one) are determined together with other DCI format sizes.  
Additional comments

	Company
	Views

	
	

	
	


2.2 Monitoring periodicity for group common DCI for preemption indication

· Remaining monitoring periodicity candidates {TBD1, TBD2} for preemption indication
· 4, 7 slots

· Ericsson

· 4, 5 slots

· Vivo

· 4 and 5 slots for SCS = {15, 30} and 4 and 8 for SCS = {60, 120} kHz
· Intel
· 3, 4 slots
· Samsung
· Other views
· CATT thinks monitoring periodicity is provided by RRC parameter Monitoring-periodicity-PDCCH-slot
Proposal 2
: 
· Down select one from the following as the remaining PI monitoring periodicity configurable by RRC

· {4,5}

· {4,7}

· {4,8}

· {3,4}

Additional comments

	Company
	Views

	
	

	
	


2.3 False indication issue for PI monitoring periodicities ≥ 2slots
Mediatek raised the potential false indication issue in R1-1800171, where a single bit in PI may indicate two or more symbols across the slot boundary when PI monitoring periodicity is longer than one slot. It is noted that such issue does not happen in TDD and FDD when PI monitoring periodicity is configured as 1 slot, and for FDD when the PI monitoring periodicity is 2 slots with INT-TF-unit equal to 0. 
Proposal 3 
· Further discuss the potential false detection issue raised in R1-1800171
2.4 Issues related to pre-emption of URLLC DL
Huawei raised a potential issue related to pre-emption of URLLC DL in R1-1800050. Based on the offline discussion, it seems the following may need some further discussion or clarification. 
Proposal 4 
· Further discuss the potential issue related to pre-emption of URLLC DL in R1-1800050.
3 Text proposal for TS38.213 correction
Text proposals for TS38.213 Section 11.2 are discussed in following contributions
R1-1800050
Summary of remaining issues on pre-emption indication with TP
 Huawei, HiSilicon

R1-1800171
Remaining issues on pre-emption indication
MediaTek Inc.

R1-1800205
Multiplexing data with different transmission durations
vivo
R1-1800336
Remaining details on multiplexing data with different durations
Intel Corporation

R1-1800383
Remaining issues on pre-emption indication
LG Electronics
R1-1800789
Remaining issues on multiplexing data with different duration
WILUS Inc.

Some comments:
· The “false indication” issue raised in R1-1800171 can be solved by implementation, e.g. the shorter PI monitoring periodicity, therefore the proposed text proposal is not considered as essential correction. 
· Try to incorporate most of the proposed changes as the follows, with some necessary refinements. 
Proposal 5:
· Consider the following text proposal for TS38.213 section 11.2 correction
---------------------------------------Start of the text proposal----------------------------------------------------------------------------
11.2
Discontinuous transmission indication 

If a UE is provided higher layer parameter Preemp-DL and Preemp-DL= ON, the UE is configured with an INT-RNTI provided by higher layer parameter INT-RNTI for monitoring PDCCH conveying DCI format 2_1 [5, TS 38.212]. The UE is additionally configured: 

· control resource set(s) and respective search space sets for monitoring PDCCH with DCI format 2_1 as described in Subclause 10.1;
· a set of serving cells by higher layer parameter INT-cell-to-INT;
· a mapping for each serving cell in the set of serving cells to a field in DCI format  2_1 by higher layer parameter cell-to-INT;
· an information payload size for DCI format 2_1 by higher layer parameter INT-DCI-payload-length;
· a monitoring periodicity for PDCCH with DCI format 2_1 by higher layer parameter INT-monitoring-periodicity;
· an indication granularity for time-frequency resources by higher layer parameter INT-TF-unit for each serving cell in the set of serving cells
.
If a UE detects a DCI format 2_1 for an active DL BWP of a serving cell from the configured set of serving cells, the UE may assume that no transmission to the UE is present in PRBs and in symbols excluding SS/PBCH block if present
, from a set of PRBs in the active DL BWP
 and a set of symbols of the last monitoring period, that are indicated by a respective field in the DCI format according to the mapping for each serving cell in the set of serving cells provided by higher layer parameter cell-to-INT
. A UE is not expected to take into account the indication by DCI format 2_1 detected in a DL BWP for a PDSCH scheduled in a different DL BWP of the same serving cell
.
The set of PRBs is equal to the active DL BWP as defined in Subclause 12 and includes 
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If a UE detects a DCI format 2_1 in a PDCCH transmitted in a control resource set in slot 
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 is the value of the parameter INT-monitoring-periodicity and 
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are the number of OFDM symbols within a slot and the subcarrier spacing configuration respectively for a serving cell associated with the respective field in the detected DCI format 2_1
, 
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 is the subcarrier spacing configuration of the DL BWP of the serving cell where the DCI format 2_1 is detected.

If the UE is configured with higher layer parameter UL-DL-configuration-common, symbols indicated as uplink by UL-DL-configuration-common are excluded from the last 
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. The  resulting set of symbols includes a number of symbols that is denoted as 
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The UE is configured the indication granularity for the set of PRBs and for the set of symbols by higher layer parameter INT-TF-unit. 

If the value of INT-TF-unit is 0, 14 bits of a field in DCI format 2_1 have a one-to-one mapping with 14 groups of consecutive symbols from the set of symbols where each of the first 
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 symbols, a bit value of 0 indicates transmission to the UE in the corresponding symbol group and a bit value of 1 indicates no transmission to the UE in the corresponding symbol group. 

If the value of INT-TF-unit 
is 1, 7 pairs of bits of a field in the DCI format 2_1 have a one-to-one mapping with 7 groups of consecutive symbols where  each of the first 
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 symbols, a first bit in a pair of bits for a symbol group is applicable to the subset of 
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 PRBs, a second bit in the pair of bits for the symbol group is applicable to the subset of last 
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 PRBs, a bit value of 0 indicates transmission to the UE in the corresponding symbol group and subset of PRBs, and a bit value of 1 indicates no transmission to the UE in the corresponding symbol group and subset of PRBs.
A UE is not required to monitor DCI format 2_1 in slot 
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in case no PDSCH is detected in any serving cell configured by higher layer parameter INT-cell-to-INT within the last  
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 symbols prior to the first symbol of the control resource set in slot 
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---------------------------------------------end of text proposal---------------------------------------------------------------------------
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4 Potential issues to support multiplexing data with different transmission durations in the UL
4.1 How to handle UL inter-UE multiplexing with different transmission durations
· Whether to support UL preemption indication?
· WILUS, vivo, OPPO, InterDigital, CATT have views that UL preemption indication can be considered
· WILUS, vivo think similar mechanism as DL preemption indication can be considered for UL preemption indication.

· If supported, how to transmit UL preemption indication?
· Group common DCI

· WILUS, vivo, InterDigital

· UE-specific DCI

· CATT, vivo

· What is UE behavior related to UL preemption indication

· WILUS, vivo, CATT thinks partial or full PUSCH transmission indicated by UL preemption indication is dropped or stopped.

· Vivo also proposed further discussion on UE behavior on UL preemption indication is needed.

· Other methods
· ASUSTEK, Interdigital mentioned to use a power control mechanism to support dynamic multiplexing of PUSCH with different durations from different UEs, e.g. use a different power setting for PUSCH associated with different services
4.2 How to handle UL intra-UE multiplexing with different transmission durations
· CATT and vivo mentioned that prioritization rules need to be defined.

· OPPO proposed following

· For grant free transmission carrying URLLC, grant free resource is also a better choice to avoid interference with other UEs.

· For grant based transmission carrying URLLC, URLLC is scheduled in eMBB resource.
· DCM proposed UE behaviors for the case of collision between PUSCH with different starting symbol

· Lenovo thinks rate matching is applied for multiplexing of semi-static configured PUSCH/short PUCCH and dynamic scheduled PUSCH/long PUCCH if dynamic scheduled PUSCH/long PUCCH include partial or full semi-static configured PUSCH/short PUCCH resource.
· Otherwise puncturing is applied.
Proposal 6:

· Continue discussing the inter-UE and intra-UE multiplexing data with different transmission durations in the UL in RAN1#92
Additional comments
	Company
	Views

	
	

	
	


5 Summary of previous agreements
RAN1 89

	Agreements:
· For preemption indication;
· When configured, the indication tells the UE(s) which DL physical resources has been preempted.
· The preemption indication is transmitted using a PDCCH.
· The preemption indication is not included in the DCI that schedules the (re)transmission of the data transmission.
· FFS: the granularity of the time and/or frequency resources.
· FFS: what DCI is used.
· FFS: timing of the preemption indication.



RAN1 NR AH02

	Agreements:
· For downlink preemption indication
· It is transmitted using a group common DCI in PDCCH
· FFS: This group common DCI is transmitted separately from SFI
· Whether a UE needs to monitor preemption indication is configured by RRC signaling
· The granularity of preemption indication in time domain can be configured 
· Details of granularity are FFS



RAN1 #90

	Agreements:
· Preempted resource(s) within a certain time/frequency region (i.e. reference downlink resource) within the periodicity to monitor group common DCI for pre-emption indication, is indicated by the group common DCI carrying the preemption indication

· The frequency region of the reference downlink resource is configured semi-statically

· FFS: explicit signaling or implicitly derived by other RRC signalling

· The time region of the reference downlink resource is configured semi-statically 

· FFS: explicit signaling or implicitly derived by other RRC signalling

· The frequency granularity of pre-emption indication is configured to be y RBs within the reference downlink resource for the given numerology

· FFS: explicit signaling or implicitly derived by other RRC signalling

· Note: The y RBs can correspond to the whole frequency region of the downlink reference resource.

· The time granularity of pre-emption indication is configured to be x symbols within the reference downlink resource for the given numerology

· FFS: explicit signaling or implicitly derived by other RRC signalling

· Note: Time/frequency granularities of pre-emption indication should take into account the payload size of the group common DCI carrying the pre-emption indication




RAN1 NR AH02
	Agreements:
· UE can be configured to monitor the group common PDCCH for SFI and the group common DCI for DL preemption indication within the same or different CORESETs

Agreements: 

· As a working assumption
· The time duration of the reference downlink resource for preemption indication equals to the monitoring periodicity of the group-common DCI carrying the preemption indication

· For determination of the frequency region of the reference downlink resource for preemption indication, down select between the following options in RAN1#90bis

· Option 1: The frequency region of the reference downlink resource is configured explicitly by RRC

· Option 2: The frequency region of the reference downlink resource is implicitly derived by the active DL BWP

· NOTE: Companies are encouraged to address the issues highlighted in the offline summary T-doc R1-1716911
Agreements:

· The minimum periodicity for UE to monitor group common DCI for DL preemption indication is down-selected between

· Option 1: one slot

· Option 2: less than a slot


RAN1 #90bis
	Agreements:

· The time duration of the reference downlink resource for pre-emption indication equals to the monitoring periodicity of the group-common DCI carrying the pre-emption indication 
· In TDD, at least the semi-statically configured UL symbols are excluded from the reference downlink resource
· Note: This means the reference downlink resource only includes the DL or unknown symbols given by semi-static configuration within the semi-statically configured time duration of the reference downlink resource.
· FFS for the handling of reserved resource especially at RE level
Agreements:
· For minimum monitoring periodicity of pre-emption indication:

· At least slot level monitoring periodicity of preemption indication is supported

· FFS to additionally support other cases (e.g. non-slot level monitoring)

Agreements:

· For slot level monitoring periodicity, UE is not required to monitor preemption indication for a slot in which PDSCH is not scheduled

· UE is not required to monitor preemption indication in DRX slots

· UE is not required to monitor preemption indication for the deactivated DL BWP

· Note: not necessarily all of the above bullets will have spec impacts

Agreements:

· The HARQ timeline for a PDSCH transmission is not affected by preemption indication. 
Agreements:

· No concensus to introduce an explicit RRC configuration for frequency region of the reference downlink resource for pre-emption indication in Rel-15
· (working assumption) the frequency region of the reference downlink resource for pre-emption indication is the active DL BWP
Agreements:

· A fixed payload size (excluding CRC and potential reserved bits) of the group-common DCI carrying the downlink pre-emption indication (PI), in the format of a bitmap is used to indicate preempted resources within the semi-statically configured DL reference resource

· The bitmap indicates for one or more frequency domain parts (N>=1) and/or one or more time domain parts (M>=1)

· There is no RRC configuration involved in determining the frequency or time-domain parts

· The following combinations are supported and predefined {M, N} = {14, 1}, {7, 2}

· A combination of {M,N} from this set of possible {M,N} is indicated 1bit by RRC configuration for a UE




RAN1 #91

	Working assumption:

· DCI payload size for preemption indication is configurable by RRC
· FFS the interaction with DCI payload size for SFI especially in terms of RRC configuration, and potentially other DCI formats

Agreements:

· Within a PUCCH group, UE can be configured to monitor group common PDCCH for pre-emption indication for a Scell on a different serving cell
· One DCI can contain one or more pre-emption indication field(s) corresponding one or more serving cells
· Each field (14bits bitmap) for one serving cell
· RRC configures the PI field location in the DCI format that is applied to that cell
Agreements:

· Supported periodicities for slot level preemption monitoring are
· 1, 2, TBD1, TBD2 slots
Agreements:

· No concensus to support mini-slot level monitoring periodicity of preemption indication in RAN1#91

Agreements:

· Confirm the following working assumption in RAN1#90bis
· The frequency region of the reference downlink resource for pre-emption indication is the active DL BWP
Agreements:

· Configuration of UE monitoring of preemption indication is per DL BWP
Agreements:

· For the bitmap indication, the time-frequency blocks of the reference DL resource determined by {M, N} ({M, N}={14, 1}, {7, 2} ) are indexed in frequency first manner

· Note: The reference DL resource is partitioned with M time domain parts and N frequency domain parts. 

· Note: Current TS38.213 needs to be updated according to the above agreement.

Agreements:

· When a PI is detected, the time location of the corresponding reference DL resource (RDR) is determined by:

· The RDR starts at the 1st symbol of the previous CORESET for PI monitoring and ends right before the current CORESET at which the PI is detected. 

Agreements:

· The UE is not expected to take into account a PI detected in a BWP for a PDSCH scheduled in a different BWP of the same serving cell.
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