3GPP TSG RAN WG1 Meeting 90bis 


R1-1718820
Prague, CZ, 9th – 13th, October 2017
Agenda Item:  7.3.3.6
Source:           vivo
Title: 

            Summary of multiplexing data with different transmission durations
Document for: Discussion and decision
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#90bis, 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: Determination of the time/frequency region that pre-emption may happen (i.e. the DL reference resource)
· Time region determination, can the WA in Nagoya be confirmed?
· 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
· Confirm the WA: Huawei, Intel, Samsung, CATI, ETRI, OPPO, DOCOMO, CATR, Sony, KT, vivo
· Some different views:

· LG: 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 if the periodicity is greater than X. Otherwise, the time-domain region is equal to Y. FFS: the value of X and Y. 
· NEC: One or more time regions of the reference downlink resource within the periodicity should be configured explicitly by RRC. (The WA has an issue with addressing UL and GAP symbols in TDD)
· WILUS: At least the UL symbols configured in semi-static DL/UL configuration should be excluded.
· Frequency region determination, down select between
· Option 1: The frequency region of the reference downlink resource is configured explicitly by RRC
· ZTE, Huawei, LG, ETRI, NEC, DOCOMO, WILUS, Sony, Sequans, KT (10)
· Arguments 
· UEs configured with the same PI indication may not have the same active DL BWP
· URLLC transmission may not span the whole BW, especially the active DL BWP is large
· More flexibility
· Avoid “ghost pre-emptions” as much as possible
· Option 2: The frequency region of the reference downlink resource is implicitly derived by the active DL BWP
· Intel, Samsung, CATT, OPPO, vivo (5)
· Arguments 
· Option 1 introduces scheduling restrictions 
· Option 1 introduces overdesigned signalling, unnecessary configurations
· URLLC traffic has characteristics of very unpredictable and urgent that RRC signaling cannot support
· Option 2 has less specification impact
Proposal 1:
· 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 slots are excluded from the reference downlink resource
Proposal 2:
· Working assumption: The frequency region of the reference downlink resource is configured explicitly by RRC
Additional comments
	Company
	Views

	
	

	
	


Issue #2: Indication of the pre-empted resource in time and frequency by GC-DCI
· Time indication granularity

· Following options were proposed to determine the time indication granularity

· Option 1: Configured by RRC
· Huawei, CATT, LG, ETRI, KT,vivo
· Option 2: Configured by RRC+ dynamic signalling
· ZTE, Intel

· Option 3: Derived from the duration of time duration of the reference downlink resource and the DCI bitwidth
· OPPO
· ZTE, vivo, Ericssion proposed that one OFDM symbol should be supported as the minimum time indication granularity. 

· Frequency indication granularity
· Following options were proposed to determine the time indication granularity

· Option 1: Configured by RRC

· Huawei, CATT, LG, ETRI, KT
· Option 2: Configured by RRC+ dynamic signalling
· ZTE, Intel
· Option 3: Derived by the PI payload size

· LG

· Option 4: Derived based on the size of the active DL BWP

· OPPO

· Option 4: The granularity is the whole active DL BWP
· Samsung, vivo

· FFS: Ericsson
· Signalling method of the pre-empted time/frequency resource can be summarized as the following 
· 1-step indication vs. 2-step indication (assuming Kbits are available for pre-emption indication)
· 1-step indication (Huawei, CATT,…)
· RRC configures the M time partitions and N frequency partitions and one or multiple partitions can be indicated by pre-emption indication 
· K-bit field is used to indicate the full set or subset within the configured DL reference resource with M time paritions and N freq partitions (M x N = K)
· 2-step indication (LG,…)
· RRC configures the M time partitions and N frequency partitions and one or multiple partitions can be indicated by pre-emption indication 
· L bits in the PI are used to indicate a subset of time/frequency resource within the semi-statically configured M time partitions/ N frequency partitions (i.e. Coarse indication)
· K-L bits field is used to indicate the full set or subset within the X freq. partitions and Y time partitions of the subset of time-frequency resource indicated by the L bits (X x Y = K-L)  (i.e. fine indication)
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2D bitmap vs. Hierarchical indication
· 2D bitmap (which will look like 1D if the freq portion indicates 100% of freq domain of the RDR) (Huawei, ZTE, Sony, et al)

· Hierarchical, i.e. indicate time followed by a detailed bitmap around that time region (Samsung, LG, et al)

Proposal 3: 
· Further discuss the signalling method (e.g. 1-step/2-step indication, 2D bitmap/ Hierarchical indication) together with the time and frequency granularities during RAN1#90bis. The proposals in joint WF R1-1716910 can be considered as a starting point for discussion. 
Additional comments
	Company
	Views

	
	

	
	


Issue #3: UE monitoring behaviors for DL preemption
· Down-selection of minimum periodicity for UE to monitor DL preemption indication
· Option 1: one slot
· Huawei, CATT, LG, ETRI, NEC, WILUS, CATR, Sony (1st preference) (8)
· Arguments:
· Option 2 will cause excessive UE blind decoding and increase UE power consumption and complexity
· Pre-emption indication is mainly used for UEs with slot based scheduling
· Option 2: less than a slot
· Intel, Fujitsu, DOCOMO, Qualcomm, Sony(2nd preference), Sequans, vivo (7)
· Arguments

· Substantially reduce the DL buffering load and also helps to improve the processing pipeline, retransmission can be reduced
· Helps 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
· When and where should the UE monitor DL preemption indication?
· Samsung: UE is not required to monitor preemption indication for a slot in which PDSCH is not scheduled
· CATT, KT, vivo have similar proposal
· UE is not required to monitor preemption indication in DRX slots.
· Vivo, CATR
· UE monitors preemption indication only within the active DL BWP
· Sequans
· What are the expected UE behaviors depending on the timing of receiving preemption indication
· Intel proposed the following, DOCOMO, vivo have the similar proposal
· 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
· CATR:  Flushing buffer should be a default assumption after receiving preemption indication
· ETRI: The UE behavior does not need to be specified and should be left to implementation.
· How to handle the case when the DL reference signal (e.g. DMRS, CSI-RS, etc) is preempted and the expected UE behaviors?
· Huawei, Samsung, vivo think a preemption of DMRS or CSI-RS can be considered
· UE behavior is FFS

· CATT do not think DMRS or CSI-RS can be preempted, URLLC PDSCH should be rate match around DMRS or CSI-RS for eMBB
Proposal 4: 

· Slot level monitoring periodicity of preemption indication is supported
· Mini-slot level monitoring periodicity of preemption indication can be optionally supported
Proposal 5: 

· 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 monitors preemption indication within the active DL BWP

Proposal 6:
· 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
Additional comments
	Company
	Views

	
	

	
	


Issue #4: Relation with other group common DCI, e.g. SFI?
· GC-PDCCH for SFI and PI should be separately configured for a UE
· Huawei, Fujitsu, CATT, NEC, KT, vivo
· DCIs for preemption indication and SFI are distinguished by different RNTIs 
· CATT, DOCOMO, KT, vivo
· The DCI for preemption indication can have the same payload size as other group common DCI, e.g. SFI
· ETRI, DOCOMO
Proposal 7: 

· GC-PDCCH for SFI and PI should be separately configured for a UE
· DCI for preemption indication and SFI can be distinguished by different RNTIs
Additional comments
	Company
	Views

	
	

	
	


Issue #5: Impact to the HARQ timeline
Samsung: Preemption indication should not affect normal HARQ timeline that was configured by PDCCH.
WILUS: In order to use the pre-emption indication for demodulation and decoding steps, the pre-empted UE should receive the pre-emption indication before own HARQ-ACK feedback generation timing.
Proposal 8: 
· The HARQ timeline is not affected by preemption indication. 
Additional comments

	Company
	Views

	
	

	
	


Issue #6: Simultaneous configuration of Preemption indication and CBG
Huawei: The preemption indication and CBGFI can be configured to the UE at the same time.
Intel: If a UE receives both CBG-based indication of combining and pre-emption indication corresponding to these CBGs, both indications are used for updating soft combining procedures
Proposal 9: 
· Preemption indication and CBG based (re)transmission can be configured to a UE at the same time
Additional comments
	Company
	Views

	
	

	
	


Other issues? 
Samsung: UE behaviour to handle when preemption indication and actual preempted PDSCH have different subcarrier spacings.
Additional comments

	Company
	Views

	
	

	
	


3 Potential issues to support multiplexing data with different transmission durations in the UL
Issue #7 issues with intra-UE multiplexing
Intel, CATT, ASUSTEK proposed to define priority rules when PUSCH transmissions of different durations collides from a same UE
Issue #8: issues with inter-UE multiplexing
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. 
Qualcomm, Fujitsu, Interdigital mentioned to allow URLLC PUSCH transmission to be scheduled on the resource used by ongoing eMBB PUSCH transmissions from another UE, e.g. eMBB UE is signalled to suspend the transmission during URLLC PUSCH transmission. Vivo thinks more investigation is required. 
CATT, ASUSTEK is negative to specify the behaviour regarding “pre-emption in UL”
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
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