Page 1
3GPP TSG RAN WG1 #107bis-e			R1-2200421
e-Meeting, January 17th – 25th, 2022

[bookmark: Source]Agenda item:	8.8.1.2
Source:                Apple Inc.
Title:                     Discussion on TB processing over multi-slot PUSCH
[bookmark: DocumentFor]Document for:	Discussion/Decision
Introduction
In RAN1#107-e meeting, multiple agreements were reached on TBoMS[1]. And the scheme of UCI multiplexing on TBoMS was agreeed in RAN94 meeting.  
In this contribution, we discuss the remaining issues of TB processing over multi-slot aspects and give our proposals.
TB processing over multi-slot
TBoMS PUSCH transmission with configured grant
In RAN1#106-e meeting [2], it was agreed that TBMoMS is supported for both configured grant and dynamic grant. For TBoMS transmission with configured grant type 2, the number of slots for TBoMS is indicated via the TDRA field in the activation DCI. As for TBoMS transmission with configured grant type 1, the time domain resource allocation is highly depending on the progress of PUSCH repetition type A enhancement, i.e., whether introduce new TDRA table for CG type 1 with parameter numberOfRepetition. In last RAN1 meeting, it was agreed that parameter repK-r17 will be used to indicate 32 repetitions for configured grant type 1 and type 2, parameter numberOfRepetition in a new TDRA table is not introduced for configured grant type 1. 
Similarly, for TBoMS PUSCH transmission with configured grant type1, there are two approaches to indicate the time domain resource allocation. 
· Option1: introduce parameter numberOfSlotsTBoMS-r17 in a new TDRA table for CG type 1
In legacy release, the time domain resource allocation for CG type 1 will follow the rules for DCI format 0_0 on UE specific search space, the pusch-TimeDomainAllocationList provided in pusch-Config or in pusch-ConfigCommon will be used, any change of pusch-TimeDomainAllocationList will impact other PUSCH transmission via the dynamic grant. One way to avoid impacting DCI format 0_0 is to define the new TDRA table, which is similar as supporting CG type 2 for repetition B in Rel-16, pusch-TimeDomainResourceAllocationListDCI-0-1/2.
· Option 2: introduce RRC parameter numberOfSlotsTBoMS-r17 in ConfiguredGrantConfig
To indicate the number of slots allocated for a single TBoMS transmission with configured grant CG type 1, the parameter numberOfSlotsTBoMS-r17 is introduced in ConfiguredGrantConfig. And this parameter is only applicable to CG type 1 PUSCH, the parameter repK-17 is reinterpreted as the repetition number of TBoMS. The limitation of total slots allocated for TBoMS repetition is still valid, i.e., 32 available slots.
Comparing the Option 1 and Option 2, the option 2 has less standard impact, and most of existing parameters are reused. Thus, the Option 2 is slightly preferred.
Proposal 1: For type 1 configured grant, introduce IE numberOfSlotsTBoMS-r17 in ConfiguredGrantConfig to indicate the number of allocated slots for TBoMS
· Parameter repK-r17 is to indicate the repetition number of TBoMS
· The total number of slots allocated for TBoMS, i.e.,  numberOfSlotsTBoMS-r17* repK-r17, is not larger than 32
If TBoMS repetition with configured grant type 1 is supported, the following agreements made for CG type 2 on initial transmission restriction can be applied to CG type 1 as well.
	Agreement [2]
For a configured grant type 2, if M=1, or if M>1 and the configured grant is configured with startingFromRV0 set to 'off', the initial transmission of the transport block may only start at the first slot of the N*M slots determined as available for PUSCH transmission of TBoMS. Otherwise, the initial transmission of the transport block may start at
- The first slot of the N*M slots determined as available for PUSCH transmission of TBoMS if the configured RV sequence is {0,2,3,1},
- The first slot of any of the M groups of N slots determined as available for PUSCH transmission of TBoMS associated with RV=0, if the configured RV sequence is {0,3,0,3} or {0,0,0,0}.
Note: It is up to Editor to decide how to capture these rules.


Proposal 2 The initial transmission of a transport block for TBoMS with configured grant type 1 is the same as the agreed restriction on configured grant type 2.
TBoMS for HD-FDD UE
The number of slot allocated for TBoMS is determined by available slot. The available slot is defined for HD-FDD UE as well, which the available slot determination is impacted by the SSB position. Thus, there is no technical issue for HD-FDD UE supporting TBoMS, the standard impacts are limited. 
	Agreement [2]
· For HD-FDD RedCap Ues supporting the counting based on available slots.
· For CG-PUSCH, ssb-PositionsInBurst is used in the first step of determining of available slots.
· A slot is not counted in the number of available slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionInBurst.



Proposal 3: TBoMS is supported by the HD-FDD UE with the agreed available slot determination for HD-FDD UE.
Summary
In this contribution, we discuss the TB transmission over multiple slots and have the following proposals:
Proposal 1: For type 1 configured grant, introduce IE numberOfSlotsTBoMS-r17 in ConfiguredGrantConfig to indicate the number of allocated slots for TBoMS
· Parameter repK-r17 is to indicate the repetition number of TBoMS
· The total number of slots allocated for TBoMS, i.e.,  numberOfSlotsTBoMS-r17* repK-r17, is not larger than 32
Proposal 2 The initial transmission of a transport block for TBoMS with configured grant type 1 is the same as the agreed restriction on configured grant type 2.
Proposal 3: TBoMS is supported by the HD-FDD UE with the agreed available slot determination for HD-FDD UE.
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