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1 Introduction
The document summarises the following aspects based on the contributions submitted to agenda item 7.1.3.3.6 “multiplexing data with different transmission durations” of RAN1 #92, as listed in section 4.
· Remaining issues for DL pre-emption indication

· Potential text proposal for TS38.213 correction
2 Remaining issues for DL pre-emption indication
2.1 False indication issue for PI monitoring periodicities ≥ 2slots
When PI monitoring periodicities are 2 or 4 slots, a single bit in PI may indicate a group of symbols across the slot boundary, causing false indication. 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. 
Several companies expressed their view on how to handle such false indication issue.
· CATT, Intel, vivo think no additional specification is needed for such false indication issue
· CATT, vivo think the issue can be handled by UE implementation or proper gNB configuration
· MediaTek, Sequans and WILUS think a single bit in PI indicating symbols across slot boundary shall not be allowed by specification.
· MediaTek and Sequans propose a 2-step method to avoid a single bit in PI is mapped to symbols located in different slots
Based on the companies’ views, it seems no consensus to specify any solution for the identified false indication issue.
Proposed conclusion:  
· No consensus on any additional specification for the false indication issue.
Additional comments

	Company
	Views

	Qualcomm
	a. In the current spec, DLPI doesn’t apply to UL symbols in TDD under multi-slot monitoring. As a result, the partitioning of RDR may not align with minislot scheduling boundaries, which is the root cause of false indication pointed out by MTK. It negates the benefit of providing finer PI granularity by excluding UL symbols. False indication may be resolved by UE implementation, but the added complexity is no longer fully justified in our opinion.

b. Ericsson (Proposal 1, R1-1802914) proposes to partition RDR equally in both TDD and FDD. As a result, each PI bit in the {14, 1} format always points to n symbols (regardless of D/U/X), where n is the monitoring periodicity. This is a very simple solution and allows DLPI to better align with minislot scheduling boundaries. We are in favor of it. The previous agreement of excluding UL symbols will need to be reverted, but we think it’s worth the effort. Please kindly give it more considerations. 

	Sony
	Ghost pre-emption also occurs in other scenarios especially for UE sharing the GC-DCI do not have aligned BWPs.  It was concluded that gNB will configure the PI to minimize ghost pre-emption and so for Rel-15, we can leave this to gNB configurations.


2.2 “Non-preemptable” DL resource for URLLC
A UE configured to monitor both eMBB and URLLC DL traffics and DL preemption indication may receive a PI indicating “no transmission” over the resource carrying the URLLC DL traffics for the UE, in which case it is proposed to discuss the UE behavior. 
· Huawei proposed that resources carrying URLLC transmission scheduled by a compact DCI should not be considered as “no transmission” even when indicated by PI
· Intel proposed to not specify UE behavior in NSA version but specify the “Non-preemptable“ PDCCH/PDSCH transmission option is specified in the framework of Rel.15 NR URLLC
· vivo think the issue can be handled by proper gNB or UE implementation
· gNB may not indicate the resource carrying URLLC as preempted 
· UE may try to decode the URLLC data even if it is indicated as “no transmission”

· MTK proposed that taking in account the PI for the ACK/NACK of the preempted transmission shall be left to the UE implementation with no specification requirement.
· CATT thinks more discussion is needed, e.g. in what condition this issue may happen.
Based on the companies’ views, it seems more discussion is needed before specifying any specific UE behavior regarding “non-preemptable” DL resources. Furthermore, as URLLC is considered as the main use case for “non-preempted” DL resource, it would be reasonable to consider it further until the URLLC framework becomes clearer. 
Proposal 1  
· Further discuss the issue related to “non-preemptable” DL resource for URLLC
Additional comments

	Company
	Views

	OPPO
	“Non-preemptable” DL transmission should be specified. Firstly, it is common for UE, which supports both eMBB and URLLC traffic, to receive preemption indication, which is carried in group-common DCI, and schedule information simultaneously. Secondly, left to implementation causes misunderstanding on URLLC or eMBB data between eNB and UE. Thirdly, preemption indication for uplink is being on discussion, the similar problem will occur and impact is more serious. If it is left to implementation, not only inter-UE interference may occur due to misunderstanding on preemption indication, but also expected uplink data may not be transmitted.

So it should be further discussed that what condition “non-preemptable” transmission occurs, such as short data duration, compact DCI format, short search space periodicity and so on.

	Sony
	If the UE always attempt to decode the PDSCH first before reading the PI then this problem would not occur since the UE would have decoded this URLLC.  
However, if the UE takes the PI into its decoding then this will be an issue.  The straightforward way is for such UE to always decode the PDSCH first before factoring in the PI, if the PI indicates that its entire PDSCH has been pre-empted.  If the PDSCH is the pre-emptor then the decoding will be successful.  If the PDSCH is not the pre-emptor then there is no lost in attempting to decode the PDSCH.

	Huawei
	We do not need to specify UE behavior. However, the meaning of the resources indicated by the PI needs to be clarified so that UE will not make wrong assumptions. Current description in the spec would let UE make wrong assumptions for at least the following two cases: 

1. Inter-UE case. UE1 URLLC and UE2 eMBB are in the same BWP. When UE1 URLLC pre-empts UE2 eMBB, and PI is transmitted. UE1 will also receive the PI, and UE1 will assume no transmission on the URLLC traffic after receiving the PI.

2. Intra-UE case. When UE1 URLLC pre-empts UE1 eMBB and UE2 eMBB, and PI is transmitted. UE1 will assume no transmission on the URLLC traffic after receiving the PI. 

We think implicit solution will be good, e.g., data scheduled by compact DCI will not be flushed.


2.3 Issues related to cross carrier PI with different numerologies 
ASUSTEK and WILUS mentioned when UE is configured to monitor DCI format 2_1 with 
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may not be an integer number. It is proposed that UE is not expected the configuration that 
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Proposal 2 
· In case of cross carrier PI with different numerologies, UE is not expected to be configured such that 
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Additional comments

	Company
	Views

	OPPO
	UE is not expected to be configured such that 
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2.4 Issue related to cross carrier PI with BWP switching

Issue description: 

For UE configured with cross carrier PI (e.g. UE monitoring PI on cell 1 to indicate the pre-emption for cell 2), when the UE switches from BWP1 to BWP2 on cell 2, the location of the PI field does not change. This means that the same PI field will be interpreted by the UE assuming different frequency resources (as the active BWP has changed. The consequence is that when the system has UEs operating with different BWs, whenever part of the system BW is preempted, the gNB will likely need to indicate the whole frequency being preempted, regardless of which BWP the UE is monitoring and causing “false indication”
 Potential solutions 

· Change the RRC configuration such that a PI field is associated with a particular BWP of a cell (currently a PI filed is only associated with a cell)
· Supported by: Nokia
· Do not change the Rel-15 specification, up to gNB implementation to handle the issue, e.g. not grouping UEs together if the potential “false indication” in the particular case is not tolerable
· Supported by:  Sony, Intel, Sequans
Additional comments

	Company
	Views

	
	

	
	


3 Text proposal for TS38.213 correction
Text proposals for TS38.213 Section 11.2 are discussed in following contributions
R1-1801346
Summary of remaining issues on pre-emption indication with TP 
Huawei, HiSilicon

R1-1801680
Remaining issues on DL pre-emption indication
MediaTek Inc.

R1-1802248
Discussion on preemption indication
ASUSTEK COMPUTER (SHANGHAI)

R1-1802795
Corrections on interrupted transmission indication in TS 38.213
Nokia, Nokia Shanghai Bell

R1-1802884
Remaining issues on pre-emption indication
Sequans Communications

Proposal 3:
· Consider the following text proposal for TS38.213 section 11.2 correction
---------------------------------------Start of the text proposal----------------------------------------------------------------------------
11.2
Interrupted 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 with: 

· 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;
· 
· 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 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, from a set of PRBs and a set of symbols of the last monitoring period, that are indicated by the DCI format 2_1. The indication by the DCI format 2_1 is not applicable to receptions of SS/PBCH blocks. 

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 
[image: image8.wmf]m


, the set of symbols indicated by a field in DCI format 2_1 includes the last 
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  symbols prior to the first symbol of the control resource set in slot 
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 where 
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 is the value of higher layer parameter Monitoring-periodicity-PDCCH-slot, 
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is the subcarrier spacing configuration for a serving cell with mapping to a respective field in the DCI format 2_1, 
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 is the subcarrier spacing configuration of the DL BWP where the UE receives the PDCCH conveying the DCI format 2_1, and 
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 is a natural number.

If the UE is configured with higher layer parameters UL-DL-configuration-common or UL-DL-configuration-common-Set2, symbols indicated as uplink by UL-DL-configuration-common or UL-DL-configuration-common-Set2 are excluded from the last 
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 symbols prior to the first symbol of the control resource set in slot 
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. The resulting set of symbols includes a number of symbols that is denoted as 
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. UE is not expected to be configured such that 
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The UE is configured with 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 first 
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 PRBs from the set 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.

---------------------------------------------end of text proposal---------------------------------------------------------------------------

Additional comments

	Company
	Views

	
	

	
	


4 References
R1-1801346
Summary of remaining issues on pre-emption indication with TP
Huawei, HiSilicon

R1-1801543
Remaining issues on DL preemption
vivo

R1-1801680
Remaining issues on DL pre-emption indication
MediaTek Inc.

R1-1801739
Remaining details of DL pre-emption indication
CATT

R1-1801986
Corrections on Multiplexing Data with Different Transmission Durations
Samsung

R1-1802248
Discussion on preemption indication
ASUSTEK COMPUTER (SHANGHAI)

R1-1802417
Remaining issues of interrupted transmission indication
Intel Corporation

R1-1802490
Multiplexing data with different transmission durations
NTT DOCOMO, INC.

R1-1802795
Corrections on interrupted transmission indication in TS 38.213
Nokia, Nokia Shanghai Bell

R1-1802884
Remaining issues on pre-emption indication
Sequans Communications

R1-1802914
On Multiplexing data with different transmission durations
Ericsson

R1-1802925
On uplink multiplexing with different transmission durations
KDDI Corporation

R1-1802936
Remaining issues on multiplexing data with different duration
WILUS Inc.

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.




RAN1 AH 1801
	Agreements:

· Support 4 as additional PI monitoring periodicity value as part of the RRC configuration for the UE
· No other additional values in Rel-15
Agreements:

· To adopt the TP in section 3 of R1-1801155 (for Section 11.2 of 38.213)
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