[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: _GoBack]3GPP TSG RAN WG1 #105-e                                            R1-2105256
e-Meeting, May 10th – 27th, 2021

[bookmark: Source][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Agenda item:	8.8.1.2
Source:	NEC
Title:              	Discussion on TB processing over multi-slot PUSCH
[bookmark: DocumentFor]Document for:	Discussion and Decision

1 Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In RAN1#104bis-e meeting [1], some agreements were made as following,
	Working Assumption
The concept of transmission occasion for TBoMS (TOT) is utilized for the purpose of discussion, where a TOT is constituted of time domain resources which may or may not span multiple slots
· FFS: details, whether multiple slots which constitute a TOT are consecutive or non-consecutive physical slots for UL transmissions
· FFS: other details. 
· FFS: whether such concept will be specified or not.

Agreements:
For the definition of a single TBoMS, down select among the following options:
· Option 1: Only one TOT is determined for a TBoMS. The TB is transmitted on the TOT using a single RV. 
· FFS: whether and how the single RV is rate matched across the TOT, e.g., continuous rate-matching across the TOT, rate matched for each slot and so on.
· Option 2: Only one TOT is determined for a TBoMS. The TB is transmitted on the TOT using different RVs.
· FFS: how RV index is refreshed within the TOT, e.g. after each slot boundary, at every jump between two non-contiguous resources, if any, and so on. 
· Option 3: Multiple TOTs are determined for a TBoMS. The TB is transmitted on the multiple TOTs using a single RV. 
· FFS: how the single RV is rate matched across single or multiple TOTs, e.g., rate matched for each TOT, rate matched for all the TOTs, rate matched for each slot and so on. 
· Option 4: Multiple TOTs are determined for a TBoMS. The TB is transmitted on the multiple TOTs using different RVs. 
· FFS: whether and how RV index is refreshed within one TOT, e.g. after each slot boundary, at every jump between two non-contiguous resources, if any, and so on. 
· FFS: the exact TBS determination procedure. 
· FFS: whether a single TBoMS can be repeated or not.
· FFS: other implications, e.g., power control, collision handling and so on.



In this contribution, we provide our view on the TB processing over multi-slot PUSCH.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
2.1 TOT and RV determination
Based on the working assumption, TOT is utilized for the purpose of discussion. For TBoMS, resource allocation and resource mapping are two basic procedures that differ from legacy PUSCH generation procedure. TOT is like concept of super slot which is slot combinations for TBoMS transmission. One TOT for one TBoMS can simplify discussion of TBoMS resource allocation and resource mapping. As for RV cycling, we should consider both link level performance and implementation structure. For discontinuous transmission, UE may suspend to do other transmission/reception operation during the gap period. Maintaining the mapping memory that can resume mapping at the next resources for TBoMS seems to be an extra burden considering the current implement structure. Different RVs at each jump is preferred to keep implement structure without extra memory for mapping.
Proposal 1: Select Option 2, i.e. only one TOT is determined for a TBoMS. The TB is transmitted on the TOT using different RVs.
Proposal 2: RV index is refreshed at every jump between two non-contiguous resources.
2.2 Time domain resource determination
NR Rel-16 supports two types of PUSCH repetition, i.e. PUSCH repetition type A and PUSCH repetition type B. Each PUSCH repetition type may suit for specific scenario. For example, for multiple slots with the same DFU configuration, PUSCH repetition type A is more suitable. And for multiple slots with different DFU configuration (e.g. special slot in TDD plus normal uplink slots), PUSCH repetition type B is more suitable. We should support as much use case as possible for the interest of operator to enhance coverage, so it’s beneficial to support both PUSCH repetition type A and type B like TDRA.
Proposal 3: Support both PUSCH repetition type A and PUSCH repetition type B like TDRA for TBoMS.
However, the intention of PUSCH repetition type B is introduced for URLLC case. The nominal repetition boundary is also the actual repetition boundary. It can reduce latency if UE can demodulate right with some earlier transmitted actual transmission. However, latency is not critical issue for coverage enhancement case while nominal repetition boundary may cause more segments within a slot. More segments may have more DMRS overhead and RV mismatch that will reduce link level performance. Some enhancement for PUSCH repetition type B like TDRA should be consider.
Proposal 4: Some enhancement to reduce segment within a slot for PUSCH repetition type B like TDRA should be consider TDRA for TBoMS.
2.3 Maximum supported TBS
When reusing TBS determination procedure in current NR without any modification, the TBS may exceed legacy maximum supported TBS. We have two options to fulfill the agreement.
Option 1: Limit the scheduling that UE does not expect the resulting TBS exceeds legacy maximum supported TBS. 
Option 2: Limit the upper bound of TBS to legacy maximum supported TBS even though the resulting TBS based on scheduling exceed legacy maximum supported TBS.
Option 1 may introduce some scheduling restriction. Sometimes, scheduling of TBoMS transmission with large number of REs resulting exceeded TBS may have benefit to increase link level performance, hence restriction on scheduling is not optimal solution.
Proposal 5: Limit Ninfo upper bound to make sure that the maximum supported TBS not exceeds legacy maximum supported TBS in Rel-15/16 for TBoMS.
2.4 NInfo calculation
There are two approach regarding as the starting point to determine Ninfo in last meeting. DCI scheduling based repetition for TBoMS is assumed to be supported and one important issue in TBS determination is that we should get the same TBS for initial transmission and retransmission based on DCI. Approach 2 can easily get the same TBS while approach 1 seems to depend on the actual slot format configuration where PUSCH transmission happens. So we prefer approach 2.
Proposal 6: Using approach 2 as a starting point to decide Ninfo as approach 2 can easily get the same TBS for initial transmission and retransmission.
3 Conclusion
In this contribution, we provide our view on the TB processing over multi-slot PUSCH and propose that,
Proposal 1: Select Option 2, i.e. only one TOT is determined for a TBoMS. The TB is transmitted on the TOT using different RVs.
Proposal 2: RV index is refreshed at every jump between two non-contiguous resources.
Proposal 3: Support both PUSCH repetition type A and PUSCH repetition type B like TDRA for TBoMS.
Proposal 4: Some enhancement to reduce segment within a slot for PUSCH repetition type B like TDRA should be consider TDRA for TBoMS.
Proposal 5: Limit Ninfo upper bound to make sure that the maximum supported TBS not exceeds legacy maximum supported TBS in Rel-15/16 for TBoMS.
Proposal 6: Using approach 2 as a starting point to decide Ninfo as approach 2 can easily get the same TBS for initial transmission and retransmission.
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