
[bookmark: OLE_LINK39][bookmark: OLE_LINK45][bookmark: OLE_LINK46]3GPP TSG-RAN WG2 Meeting #105		R2-1900842
Athens, Greece, 25th February - 1st March 2019       

Source:	vivo
[bookmark: Title]Title:	Prioritization between Overlapping Configured Grants
[bookmark: Source]Agenda Item:	11.7.3
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: _GoBack]Introduction
In the RAN1#95 meeting, it has been agreed to support multiple active configured grant configurations [1]:
	Agreements:
· Multiple active configured grant configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency 
· FFS details
Note: it is understood that the above may be related to RAN2 led work on intra-UE multiplexing


In the RAN2 email discussion after RAN2#104[2], all participating companies agreed that RAN1’s decision to support multiple active configured grants implies that they could be configured to overlap in the time domain for a given cell, and RAN2 should therefore consider such resource conflict scenario part of intra-UE UL data prioritization. 
In this paper, we discuss how to handle prioritization between transmissions on multiple active configured grants which are overlapping in time.
2. Discussion
[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK23][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK24]In the email discussion [2], two use cases of multiple active configured grant configurations for a given BWP of a serving cell have been identified. 
· Use case 1: Support different service/traffic types with different requirements on latency, reliability, packet size etc., running simultaneously at the UE side; 
In this use case, multiple UL grants are configured for different service/traffic types. For example: two UL grants are configured to one UE. One is for URLLC purpose, e.g. with symbol level periodicity and proper MCS/TBS for URLLC, while the other is intended for eMBB service, e.g. with higher MCS/TBS. Because the periodicity and offset within the periodicity might be different for different service, gNB might not be able to guarantee that configured grants never overlap in time. 
If both the URLLC and eMBB services have data to transmit at the time when the configured grants are overlapping, a solution to prioritize the grant for URLLC transmission needs to be developed. The prioritization can be achieved if the UE is informed of the LCP restriction of each configured grant, e.g. which UL grant is configured for URLLC transmission. However, the LCP restrictions (i.e. the intended traffic/LCH) of each configured UL grant, which is an essential input for the MAC to select category of traffic to be prioritized, is not informed to MAC currently. Hence, we propose: the UE RRC could indicate the intended traffic of each configured grant to UE MAC.  
[bookmark: _Ref536869248][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Proposal 1: The UE MAC is informed about the intended LCH of each configured grant.
If the proposal1 can be agreed, we think it is straight-forward that the intended LCH of each configured grant is configured by the network:
[bookmark: _Ref536869249]Proposal 2: In the RRC configuration of each configured grant, the network informs UE the intended LCH of the configured grant. 

· Use case 2: To ensure K repetitions without sacrificing the latency for a given URLLC service, similar as multiple UL SPS configurations supported in LTE HRLLC. The main features for use case 2 are following:  
· The multiple configured grant configurations have the same periodicity but can have different time offsets
· UE should start PUSCH transmission at the beginning of a first repetition of a transmission occasion of a configured grant configuration and continue K times repetition.
In this use case, multiple UL grants are configured for a given URLLC service. The multiple UL grants are overlapping in time which is illustrated in the following figure. 


Figure 1 multiple UL grants configured for one URLLC service
In the above figure, the resource1/3/5 are allocated by configured grant1, while resource2/3 are allocated by configured grant2. Each resource is applied for 4 transmissions, i.e. initial transmission and 3 repetitions. The periodicities of both configured grants are 6. At time T1, one packet (i.e. PKT1) arrives and is transmitted via the resource2. At time T2, another packet (i.e. PKT2) arrives. Transmission collision between configured grants (i.e. resource2 and 3) occurs.  Two options can be considered to handle the collision.
· Option1: PKT2 is sent via the resource3
In this option, the last repetition of PKT1 on resource 2 is given up and the PKT2 is sent via the resource3. If the reception of PKT1 is not successful in gNB, the gNB could provide extra UL grant for PKT1 retransmission later. This option can shorten the latency experienced by PKT2, while the latency of PKT1 is increased if retransmission is needed.
· Option2: PKT2 is sent via the resource4
In this option, the transmission of PKT2 is deferred to the resource4. As a result, the repetition of PKT1 is not interrupted at the cost of increasing latency experienced by PKT2. 
We propose RAN2 to discuss which option should be adopted in use case2.
[bookmark: _Ref536869250]Proposal 3: RAN2 to discuss when transmission collision between overlapping configured grants occurs in the use case2( i.e multiple UL grants are configured for one URLLC service), which transmission (i.e. initial transmission or repetition) should be prioritiezed. 
3. Conclusion
In this contribution, we discuss how to handle prioritization between transmissions on multiple active configured grants which are overlapping in time and propose:
Proposal 1: The UE MAC is informed about the intended LCH of each configured grant.
Proposal 2: In the RRC configuration of each configured grant, the network informs UE the intended LCH of the configured grant.
Proposal 3: RAN2 to discuss when transmission collision between overlapping configured grants occurs in the use case2( i.e multiple UL grants are configured for one URLLC service), which transmission (i.e. initial transmission or repetition) should be prioritiezed.
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