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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#91, as listed in section 5
· Key remaining issues for DL pre-emption indication

· Potential issues to support multiplexing data with different transmission durations in the UL
2 Key remaining issues for DL pre-emption indication
Issue #1: Group common DCI for preemption indication

· Relationship between SFI and PI

· GC-PDCCH for SFI and PI should be separately configured for a UE
· Huawei, KT, vivo
· DCIs for preemption indication and SFI are distinguished by different RNTIs 

· MediaTek, vivo

· The DCI for preemption indication can have the same payload size as DCI for SFI

· MediaTek, vivo
· Interaction of DL pre-emption indication with CA case

· A DCI for DL PI can include multiple PI fields in a serving cell, where each PI field indicates preemption for a separate serving cell.

· Vivo, CATT

· Motivation: 

· This handles the DL preemption indication for cross-carrier scheduling case.

· Similar concept and solution are already adopted for SFI.

· Vivo thinks DCI payload length for DL preemption indication needs to be configured by RRC.
Observation: 

· Followings are already supported by currently endorsed RRC parameter list.

· GC-PDCCH for SFI and PI should be separately configured for a UE

· DCIs for preemption indication and SFI are distinguished by different RNTIs 
Proposal 1-1: 
· DCI payload size for preemption indication is configurable by RRC

· 
DCI size alignment between preemption indication and SFI is possible by gNB configuration 

Proposal 1-2: 

· 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 the pre-emption indication for one or more serving cells
· For a serving cell, RRC configures the PI field in the DCI format that is applied to that cell. 
Additional comments about the above summary and observation/proposals?
	Company
	Views

	
	

	
	


Issue #2: Monitoring periodicity for group common DCI for preemption indication

· Whether to support non-slot monitoring periodicity for DL preemption indication

· Option 1: Not supported

· HW, ZTE, MediaTek, LG, CATT, WILUS, KT, Ericssion 
· Arguments:

· Option 2 will cause excessive UE blind decoding and increase UE power consumption and complexity
· Option 2 would cause increased signaling overhead and increased reserved resources for PI transmission
· Pre-emption indication is mainly used for UEs with slot based scheduling
· Preemption happens rarely and benefit for non-slot monitoring is unclear.

· Option 2: non-slot monitoring periodicity is supported

· Fujitsu, vivo, Sony, Qualcomm
· Arguments:

· Improve the processing pipeline, UE buffering requirement and decoding performance for initial transmission or retransmission. Amount of retransmission can be also reduced.
· Help to reduce the full-blown blind search for URLLC grant, if the pre-emption periodicity is matched to that of URLLC control monitoring periodicity.
· The minimum monitoring periodicity should be the same as that for the PDCCH monitoring periodicity that the UE supports as the minimum value
· Monitoring of can be an optional UE capability
· 7 symbol as a compromise between option 1 and 2

The non-slot based monitoring of pre-emption indication has been debated for several meetings, can we agree on the following as a possible compromise?

Proposal 2-1: 

· 7 symbol monitoring periodicity of preemption indication is supported
Additional comments about the above summary and observation/proposals?
	Company
	Views

	
	

	
	


Issue #3: Determination of frequency region of DL reference resource for preemption indication

· Whether to confirm the working assumption that DL frequency region is the active DL BWP?
· Confirm the WA
· Vivo, OPPO, Intel, Ericssion

· Arguments: less specification impact
· Explicitly configure DL frequency region

· KT

· Arguments: to avoid “ghost” preemptions

Proposal 3-1: 

· 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
Several contributions discussed about the interaction between pre-emption indication and DL BWP, is the following proposal agreeable?

Proposal 3-2:
· UE monitoring of preemption indication is configured per DL BWP
Additional comments about the above summary and observation/proposals?
	Company
	Views

	
	

	
	


Issue #4: Details of signaling method of the pre-empted time/frequency resource for preemption indication with agreed 14-bits

· CATT proposed the following

· A bitmap of 14 bits provides the PI for the reference downlink resource

· The M*N time-frequency blocks of the reference DL resource are indexed in frequency-first manner where 

· The frequency domain granularity in PRBs[image: image2.png]v Ne(Lz)
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· The time domain granularity in symbols[image: image4.png]_ (1 Tyewd)
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· Huawei, LG, ETRI mentioned that each bit in the bitmap indicates one of the time-frequency partitions
· Intel mentioned a predefined rule for distributed partitions of different durations over DL reference resource

· Ericssion, ETRI mentioned to introduce additional bits in PI for slot indication for the case of larger than 1 slot monitoring periodicity
· Ericssion proposed X bits are introduced, e.g. X = monitoring periodicity to cover all cases.
· Argument:
· Time granularity for DL preemption indication can be maintained for multi-slot monitoring periodicity case
Proposal 4-1:
· 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.
· Further discussion during the meeting on the necessity of additional X bits to indicate the slot index where preemption happened for the case of X >1 slot (X equals the PI monitoring periodicity)
Additional comments about the above summary and observation/proposals?
	Company
	Views

	
	

	
	


Issue #5: UE behaviors upon reception of DL preemption indication
· What are the expected UE behaviors depending on the timing of receiving preemption indication?
· Option 1: Leave to UE implementation, i.e. not specified in RAN1
· ZTE, MediaTek, LG, Intel, CATT, Sony
· Sony proposed to send LS to RAN4 to test the performance of large PDSCH demodulation that is partially pre-empted by another shorter PDSCH transmission taking into account PI.  
· Option 2: UE behaviour is specified in RAN1
· Vivo proposed the following
· A UE is not expected to take into account any PI indication for determining the A/N corresponding to the PDSCH indicated as being affected by pre-emption, if the time-gap between the reception of the PI and the HARQ-ACK feedback is less than ‘t_reproc’
· FFS how ‘t_reproc’ is defined (configured, derived from UE capabilities, etc.)
· A UE is expected to consider the PI information for any HARQ combining of the affected PDSCH with the retransmission of the affected TB if PI is received before the retransmission
· HW proposed UE re-decodes the data and generates ACK/NACK based on PI if UE has the capability to re-decode data
· If not, UE can only feedback A/N based on non-preempted CBs.

· Whether and how to handle simultaneous configurations of DL preemption indication and CBG based retransmission for a UE?

· LG thinks it is up to UE implementation to follow which configuration.

· Huawei, Sony proposed which DCI is received first, UE should follow the indication in the DCI for flushing the corrupted signal.

· If both PI and CBGFI arrive at the same time, UE should follow PI for flushing.

· Ericssion thinks CBGFI is used to trigger flushing the buffer while DL PI is only used to identify preempted resources but not to trigger flushing.

· MedieTek thinks using the PI to derive CB level flushing information has better granularity than the CBGFI feature and less control overhead
· Vivo thinks UE follows UE-specific DCI that indicates which CBG(s) is preempted.
Given the view expressed in the contribution and the offline email discussion, followings are proposed:

Proposal 5-1:
· UE behavior according to the received DL preemption indication is not specified in RAN1

· RAN1 expects RAN4 to specify the corresponding performance requirement and test cases related to DL preemption indication

· Send LS to inform RAN4

Additional comments about the above summary and observation/proposals?
	Company
	Views

	
	

	
	


Other issues? 
Additional comments

	Company
	Views

	
	

	
	


3 Potential issues to support multiplexing data with different transmission durations in the UL
Issue #6: Issues on UL inter-UE multiplexing
· For multiplexing of grant-based transmissions with different durations, 
· Fujitsu, vivo, Qualcomm, LG mentioned that UL preemption/suspending indication can be considered for eMBB UE to suspend a scheduled PUSCH.

· Group common DCI or UE-specific DCI (e.g. UL grant) can be used for UL preemption/suspending indication

· Details of signaling approach, payload size, etc. need further discussions.

· Qualcomm thinks unified design for DL preemption indication and UL suspending indication is preferred

· Qualcomm also provided preliminary simulation results to show potential benefits of introducing UL suspending indication for eMBB UEs.

· Intel, 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.

· Different views:

· CATT thinks no benefit of UL preemption indication is observed.

· Lenovo proposed than a rate-matching indication is introduced in UL grant

· If indicated, eMBB data are rate-matched around the URLLC resources, regardless whether URLLC data are scheduled or not. Similar to reserved resources for URLLC transmissions.

· Vivo thinks related UE behaviors related to UL suspending indication should be defined.

· For multiplexing of grant-based transmission and grant-free transmission with different durations
· Intel, InterDigital thinks dynamic resource sharing via appropriate power control can be adopted, e.g. low latency UE boost its transmit power.

· Vivo thinks it is up to gNB implementation and power control or non-orthogonal multiplexing schemes can be considered in later release.
Additional comments

	Company
	Views

	
	

	
	


Issue #7: Issues on UL intra-UE multiplexing

· Fujitsu proposed that UE should follow the latest UL grant, for multiplexing of grant-based transmissions with different durations
· Intel, InterDigital, ASUSTeK thinks dynamic resource sharing via appropriate power control can be adopted, e.g. low latency UE boost its transmit power.

· vivo, ASUSTeK, Intel, CATT, Lenovo mentioned priority rules should be defined
Additional comments
	Company
	Views

	
	

	
	


4 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:

· 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
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