[bookmark: OLE_LINK10][bookmark: OLE_LINK11]3GPP TSG-RAN WG2 Meeting #107bis	 R2-1912729
Chongqing, China, 14th-18th October 2019                    Revision of R2-1910020

Agenda Item:	6.7.3.2   
Source:	OPPO
Title:	Intra-UE prioritization involving configured grant 
Document for:	Discussion, Decision

[bookmark: _GoBack]Introduction
According to the WID of NR IIoT [1], the WI should address the following objectives for Rel-16:
	The detailed objectives for NR intra-UE prioritization/multiplexing are:
· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1].
· Specify PUSCH grant prioritization based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant [RAN2].


As highlighted above, RAN2 focus on the issue that how to resolve resource collision between uplink grants including conflict between dynamic grant(DG) and configured grant(CG), and conflict among multiple CGs, which is also known as grant conflict involving configured grant.
In RAN2#107 meeting, the agreement associated to grant conflict involving CG is in the following:
same prioritization solution for CG vs CG conflict and CG vs DG conflict
Extend LCP restrictions by allowing restrictive mapping between an LCH and certain CG configurations.
LCP restriction enhancements for DG to take into account reliability is needed, details FFS. 
no need to define UE processing time in MAC
The same UE prioritization behaviour should be applied for resource conflicts between new transmissions or a new transmission and a retransmission.
RAN2 assumes that MAC PDU recovery method in grant prioritization could be reused for PUSCH vs SR conflict.
The case of highest priorities of two conflicting grants are equal is handled according to the following: for CG DG conflict, DG is prioritized, other cases FFS to what extent to specify.
For The case when no PDU has been generated at all yet, and there is two grants where one will be de-prioritized (and there is data available for both grants).  One PDU is generated

In this paper, we will further discuss the grant conflict issue and provide our proposals.
[bookmark: _Ref178064866]Discussion
One target of IIoT is handle the grant conflict involving configured grant. The following cases may happen in intra-UE prioritization involving CG:
· Case1: Another grant that overlaps the previous one receives before MAC PDU assembly
In this case, no MAC PDU has been built before MAC performs prioritization between two grants when MAC receive another grant that overlaps the previous grant. In last RAN2 meeting, one conclusion is achieved: one PDU is generated if one in the two overlapped grants is de-prioritized and data is available for both grants. Accordingly, for the case where only one grant is with available data, there is no need to do prioritization and one MAC PDU will be generated.
· Case2: Another grant that overlaps the previous one receives after MAC PDU assembly
Case 2-1: The previous grant or the assembled MAC PDU with a higher priority. 
In this case, considering L1 multiplexing is excluded and the later grant is with a lower priority, it is impossible to transmit the deprioritized MAC PDU. Thus, there is no need to generate another MAC PDU and one MAC PDU is built.
Case 2-2: The previous grant or the assembled MAC PDU with a lower priority.
In this case, to rebuild the assembled MAC PDU is infeasible since the MAC PDU might have been in transmission. MAC has nothing to do but build another MAC PDU and deliver it to PHY layer if the data for grant with the higher priority is available. Thus, MAC builds two MAC PDUs (i.e. one MAC PDU for one grant) and one of the two will be sent via air interface. 
In summary, MAC build one or two MAC PDUs considering the number of MAC PDU assembled and the priority of the grant/the associated MAC PDU.
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[bookmark: _Toc20499384][bookmark: _Toc20662518][bookmark: _Toc20909379][bookmark: _Toc20909802][bookmark: _Toc20984910][bookmark: _Toc20984940]RAN2 agrees that one PDU is generated if one in the two overlapped grants is de-prioritized and data is available for both grants.
[bookmark: _Toc7300485][bookmark: _Toc7301968][bookmark: _Toc7344922][bookmark: _Toc7430745][bookmark: _Toc7551267][bookmark: _Toc7593455][bookmark: _Toc7599609][bookmark: _Toc7600619][bookmark: _Toc7729525][bookmark: _Toc7729547][bookmark: _Toc7760391][bookmark: _Toc7760424][bookmark: _Toc16092487][bookmark: _Toc16756420][bookmark: _Toc16843726][bookmark: _Toc16843821][bookmark: _Toc16843905][bookmark: _Toc20499388][bookmark: _Toc20662524][bookmark: _Toc20662569][bookmark: _Toc20909382][bookmark: _Toc20909797][bookmark: _Toc20909882][bookmark: _Toc20984913][bookmark: _Toc20984943]MAC builds one MAC PDU in the case where the overlapping grant receives after MAC PDU assembly and this grant is determined to be de-prioritized or detected with no available data to transmit.
[bookmark: _Toc7300486][bookmark: _Toc7301969][bookmark: _Toc7344923][bookmark: _Toc7430746][bookmark: _Toc7551268][bookmark: _Toc7593456][bookmark: _Toc7599610][bookmark: _Toc7600620][bookmark: _Toc7729526][bookmark: _Toc7729548][bookmark: _Toc7760392][bookmark: _Toc7760425][bookmark: _Toc16092488][bookmark: _Toc16756421][bookmark: _Toc16843727][bookmark: _Toc16843822][bookmark: _Toc16843906][bookmark: _Toc20499389][bookmark: _Toc20662525][bookmark: _Toc20662570][bookmark: _Toc20909383][bookmark: _Toc20909798][bookmark: _Toc20909883][bookmark: _Toc20984914][bookmark: _Toc20984944]MAC builds two MAC PDUs in the case where the overlapping grant that determined to be prioritized receives after MAC PDU assembly and the data is available to transmit on this prioritized grant.
[bookmark: _Toc7300338]As concluded in previous RAN2 meeting, for cases when MAC prioritizes a grant, MAC prioritizes the grant on which data of the highest priority can be transmitted according to LCP restrictions and priority configured for each LCH. 
[bookmark: _Toc7430737][bookmark: _Toc7551277][bookmark: _Toc7599601][bookmark: _Toc7600611][bookmark: _Toc7729517][bookmark: _Toc7729556][bookmark: _Toc7760400][bookmark: _Toc7760416][bookmark: _Toc16092479][bookmark: _Toc16756415][bookmark: _Toc16843026][bookmark: _Toc16843394][bookmark: _Toc16843913][bookmark: _Toc20499385][bookmark: _Toc20662519][bookmark: _Toc20909380][bookmark: _Toc20909803][bookmark: _Toc20984911][bookmark: _Toc20984941]It is agreed that, when MAC prioritizes a grant, MAC prioritizes the grant on which data of the highest priority can be transmitted according to LCP restrictions and priority configured for each LCH.
Thus we propose:
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Considering UL grant is used to transmit UL data, and UL data are multiplexed into the associated MAC PDU, it is obvious that similar principle as grant prioritization could be applied in the number of MAC PDU to be assembled.
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Conclusion
Based on the discussion above, we made the following observations:
Observation 1	Another grant that overlaps the previous one can be received before or after MAC PDU assembly, considering time line in MAC layer.
Observation 2	One or two MAC PDUs might be built when UE performs prioritization in the event of overlapping grants.
Observation 3	RAN2 agrees that one PDU is generated if one in the two overlapped grants is de-prioritized and data is available for both grants.
Observation 4	It is agreed that, when MAC prioritizes a grant, MAC prioritizes the grant on which data of the highest priority can be transmitted according to LCP restrictions and priority configured for each LCH.
Observation 5	Similar principle as grant prioritization could be applied in the number of MAC PDU to be assembled.

And propose the following:
Proposal 1	MAC builds one MAC PDU in the case where the overlapping grant receives after MAC PDU assembly and this grant is determined to be de-prioritized or detected with no available data to transmit.
Proposal 2	MAC builds two MAC PDUs in the case where the overlapping grant that determined to be prioritized receives after MAC PDU assembly and the data is available to transmit on this prioritized grant.
Proposal 3	MAC prioritizes the grant that would meet the LCP mapping restrictions configured for the higher priority LCH with available data.
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