3GPP TSG RAN WG1 Meeting #92 

R1-1801984
Athens, Greece, February 26th – March 2nd, 2018

Agenda item:
7.1.3.3.4
Source: 
Samsung 
Title: 
Correction on Procedures for UL Transmissions
Document for:
Discussion and Decision

1 Introduction

In RAN1 #AH1801, following were agreed for UL transmission without grant.
Agreements:

· The value range for the parameter frequency-hopping-offset is any integer value between 1 and [image: image2.png]Nawp—1



.

· Confirm the value 50 as the boundary number of PRBs in the active UL BWP between the bandwidths having two or four frequency offsets for frequency hopping on PUSCH.

· Note: above proposals are applicable for both UL transmission with dynamic grant and with configured grant.
Agreements:

· For both configured grant Type 1 and Type 2 UL transmissions, following RRC parameters are defined and configured for a UE by UE-specific RRC signaling, separately from the corresponding RRC parameters for grant-based PUSCH transmission:

· At least some open-loop power-control parameters

· FFS discussion the detailed parameters (to be handled by Havish’s session)

Agreements:

· For both configured grant Type 1 and Type 2, value of the following RRC parameter is updated:

· nrofHARQ-processes: INTEGER (1 .. FFS16)
Agreements:

· For both configured grant Type 1 and Type 2 UL transmissions, a UE can be configured with the following parameter by UE-specific RRC signaling separately from the corresponding RRC parameter for grant-based transmission:

· FrequencyHopping: ENUMERATED {mode1, mode2}

· dmrs-Type: ENUMERATED {type1, type2}

· dmrs-AdditionalPosition: ENUMERATED {pos0, pos1, pos2, pos3}


· phaseTracking-RS

· DMRSLength: ENUMERATED {len1, len2}

· 
Note: original parameter is called “maxLength” in PUSCH-Config., while if maxLength is configured as len2, single-symbol or double-symbol DM-RS can dynamically indicated by DCI. For configured grant Type 1, the length for DMRS should be configured either len1 or len2. 

· scramblingID BIT STRING (SIZE (16)) for cp-OFDM

· For dft-S-OFDM: 









· nDMRS-CSH-Identity: INTEGER(0..1007)


· nPUSCH-Identity: INTEGER(0..1007)

· disableSequenceGroupHopping: ENUMERATED {disabled}


· sequenceHoppingEnabled: ENUMERATED {enabled}


· activateDMRS-WithOCC: ENUMERATED {enabled}

· cyclicShift: INTEGER (0..7)


· groupAssignmentPUSCH: INTEGER (0..29)
 

· mcs-Table: ENUMERATED {64QAM, 256QAM}

· mcs-TableTransformPrecoder: ENUMERATED {64QAM, 256QAM}

· uci-on-PUSCH: CHOICE {dynamic EQUENCE (SIZE (1..4)) OF BetaOffsets, semiStatic BetaOffsets} }

· UCI on PUSCH for configured grant is supported.

· Dropping/multiplexing rules for UCI to be further discussed.

· Note: For Type 1 UL data transmission without grant, “uci-on-PUSCH” should be “semiStatic BetaOffsets”

· resourceAllocation: CHOICE {resourceAllocationType0, resourceAllocationType1, dynamicSwitch}

· Note: For Type 1 UL data transmission without grant, “resourceAllocation” should be semiStatic “resourceAllocationType0” or “resourceAllocationType1”
· rbg-Size: ENUMERATED {config1, config2}

· Note: rbg-size is used when the transformPrecoder parameter is disabled

Agreements:

· For configured grant Type 1, following RRC parameters are updated as following:

· timeDomainOffset: INTEGER (0 … 5119)

· Note: Indicating the offset in unit of a slot for a given numerology and a given periodicity

· timeDomainAllocation: any one of valid combinations of start symbol and length and PUSCH mapping type that are specified for uplink grant-based transmission 

· frequencyDomainAllocation: 18 bits

· Note: Indicating resource allocation as the same way in grant-based PUSCH for a given resourceAllocationType

· UL-TWG-DMRS: split into four parameters {Precoding information and number of layers, Antenna ports, and DMRS_seq_intialization, SRS resource indicator}

· Antenna ports: 5 bits

· DMRS_seq_initialization: 1 bit

· Note: Present only when transform-precoding is disabled.

· Precoding information and number of layers: 6 bits

· SRS resource indicator: 4 bits

· UL-TWG-hopping

· “Disabled” is deleted

· Frequency-hopping-offset: the same range as grant-based case

· Note: it is up to RAN2 how to configure configured grant Type 1 on UL or SUL

This contribution considers remaining aspects of procedures for UL transmission with and without grant. 
2 UL transmission with grant
Transmission of multiple PUSCHs within a slot duration
During UE feature list discussion, it was a common understanding that for PUSCH transmission within a slot duration, a UE can be scheduled with multiple non-slot based unicast PUSCH transmissions if these PUSCHs are TDMed. Similarly, the UE can also be scheduled with multiple unicast PUSCH transmissions of non-slot based and slot based PUSCHs within a slot duration, by TDM manner. Note that multiple PUSCH transmission in consecutive symbol with different power needs to be confirmed by RAN4. 

However, the UE behavior is not clearly defined in case for collision between non-slot based PUSCH and slot-based PUSCH in a slot. For example, it can be assumed that for a UE scheduled slot-based PUSCH transmission for slot n, the UE can also be scheduled non-slot based PUSCH transmission (e.g. for URLLC) for slot n. In this case, it is desirable for the UE to transmit non-slot based PUSCH transmission and drop/stop the slot-based PUSCH transmission. Note that similar UE behavior is already supported for LTE sTTI.

Proposal 1: In case of collision between non-slot based and slot based PUSCHs within a slot duration, the UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of slot-based PUSCH and shall transmit non-slot based PUSCH.

· The UE shall not resume the dropped/stopped transmission

FH boundary of PUSCH

In RAN1#91 meeting, following was agreed for the hopping boundary

Agreements:

· No additional RRC configuration is needed in determining the hopping boundary for PUSCH

Although it may imply that the hopping boundary for PUSCH follows that for long PUCCH, (e.g. the number of symbol in the first hop is floor(N/2), the number of symbol in the 2nd hop is ceil(N/2)), the hopping boundary for PUSCH is not clearly defined in current specification.

Proposal 2: The frequency hopping boundary for PUSCH is same as the hopping boundary for long PUCCH (i.e. the number of symbol in the first hop is floor(N/2), the number of symbol in the 2nd hop is ceil(N/2))
3 UCI multiplexing for multi-slot PUSCH
In NR Phase 1, simultaneous PUCCH and PUSCH transmission at a given time is not supported, it is possible that UCI (e.g. A/N or periodic CSI) transmission is collided with PUSCH in a certain set of symbols (or slot) during K repetition. UCI multiplexing in a PUSCH is implicitly assuming that the PUSCH transmission is within one slot. There is no RAN1 agreement for UCI multiplexing in a multi-slot PUSCH and clarifications are needed.
For a multi-slot PUSCH transmission, HARQ-ACK/CSI should be multiplexed in PUSCH only within one slot and different UE/gNB transmitter/receiver functionalities should be avoided in case of multi-slot PUSCH transmissions. Details can be found in companion contribution [1] and [2] for nulti-slot UCI transmission on PUCCH in such case the PUCCH transmission can be prioritized at least in case of HARQ-ACK. 

Proposal 3: UCI is multiplexed only within a single slot, determined by the UCI transmission timing, in case of a multi-slot PUSCH transmission.

Furthermore, according to current specification, it is not clear that, when repetition is configured, UCI for A-CSI report is transmitted repeatedly in each K repetition or transmitted in a certain slot (e.g. first slot) during repetitions, which should also be clarified.

4 UCI transmission on GF PUSCH
It was agreed to support UCI transmission on grant-free PUSCH in last meeting. Generally, the same mapping mechanism of UCI on grant-based PUSCH should be reused for grant-free PUSCH. For the case of later coming DL assignment with which UE may not have sufficient time to deal, UE does not map HARQ-ACK of the DL assignment on PUSCH if the DL assignments come later than UL grant. For grant free PUSCH, a reference time should be defined to determine whether map the HARQ-ACK of the DL assignments later than the reference time. For simplicity, the reference time can be configured by higher-layer signaling when gNB configures the grant free PUSCH.  For grant based PUSCH, gNB may avoid later DL assignment by proper DL scheduling, while it is more difficult for grant free PUSCH. gNB may not exactly know whether there will be a UL transmission in a grant free occasion, because UE may skip UL transmission if the UE buffer is empty. If UE does not transmit grant free PUSCH, the UCI shall be transmitted by PUCCH without any DL assignment timing restriction as long as the minimum HARQ-ACK timing is configured larger than N2. Therefore, to avoid unnecessary restriction of DL assignment due to the uncertain grant free transmission, gNB can have the flexibility to transmit DL assignment at any preferred time. In that case, if later DL assignment is detected by UE, UE shall transmit all UCIs targeting the same slot by PUCCH and drop the grant free PUSCH transmission. 

Proposal 4: UE does not map HARQ-ACK of DL assignment later than a configured reference time on grant- free PUSCH.   If UE receives a later coming DL assignment, HARQ-ACKs targeting the same slot is transmitted on PUCCH and grant-free PUSCH transmission is dropped/stopped.  

5 DCI for activation and deactivation for Type 2

To ensure the reliability, the activation/deactivation for type 2 can be supported at least with fallback DCI.  For Type 2 activation, based on RAN 1 agreement, some DCI fields are needed: 
· Header (distinguish UL/DL)
· Frequency-domain PUSCH resources
· Time-domain PUSCH resources
· VRB-to-PRB mapping
· FH flag
· Modulation and coding scheme 
For Type 2 grant-free activation some fields such as UL/SUL indicator, BWP indicator shall be kept in activation DCI. For deactivation of Type 2, similar as LTE, MCS field can be set to all “1” to distinguish activation/deactivation. Moreover, the second field can be an unused field, e.g., HARQ process number, RV or TPC to different default value. For the time/frequency domain resource allocation fields, gNB may like to change it since MAC CE for confirmation needs to be send after receiving DCI for deactivation. Some other fields for grant based transmission can be set to default vale to reduce false alarm. More detail can be discussed after the DCI design is finalized. 

Proposal 5: For activation/deactivation of Type 2 grant-free, at least DCI format 0_0 is supported. Some field(s) in the DCI format can be set to default value for validation of activation/deactivation.
6 Other
BWP switching during grant-free UL transmission
UL BWP can be changed by a scheduling DCI. In TDD, UL BWP is changed when corresponding DL BWP is switched. Therefore, it is possible that UL BWP is required to be switched during grant-free transmission with repetition. As shown in Fig. 1, for example, at slot #n, gNB transmits a DCI including indication of BWP switching from BWP #1 to BWP #2 which is applied at slot #n+4. If grant-free UL transmission is required from slot #n+1, it is not clear how to handle grant-free transmission, which should be clarified. For example, if BWP is changed during grant-free transmission the UE shall drop/stop the transmission and not resume the remaining repetition in the new BWP. 
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Figure1. illustration of grant-free transmission issue during BWP changing

Proposal 6: Clarify UE behavior when UE is indicated to switch BWP during repetition of UL transmission.
7 Conclusions 

This contribution considers aspects of UL transmission without grant and proposes the following based on the discussion.

Proposal 1: In case of collision between non-slot based and slot based PUSCHs within a slot duration, the UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of slot-based PUSCH and shall transmit non-slot based PUSCH.

· The UE shall not resume the dropped/stopped transmission

Proposal 2: The frequency hopping boundary for PUSCH is same as the hopping boundary for long PUCCH (i.e. the number of symbol in the first hop is floor(N/2), the number of symbol in the 2nd hop is ceil(N/2))
Proposal 3: UCI is multiplexed only within a single slot, determined by the UCI transmission timing, in case of a multi-slot PUSCH transmission.

Proposal 4: UE does not map HARQ-ACK of DL assignment later than a configured reference time on grant- free PUSCH.   If UE receives a later coming DL assignment, HARQ-ACKs targeting the same slot is transmitted on PUCCH and grant-free PUSCH transmission is dropped/stopped.  
Proposal 5: For activation/deactivation of Type 2 grant-free, at least DCI format 0_0 is supported. Some field(s) in the DCI format can be set to default value for validation of activation/deactivation.
Proposal 6: Clarify UE behavior when UE is indicated to switch BWP during repetition of UL transmission.
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