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1. INTRODUCTION
In WID for mimo evolution [1], simultaneous multi-panel UL transmission (STxMP) is being studied,:
	
6. Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)
· UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel simultaneous transmission
· The total number of layers is up to four across all panels and total number of codewords is up to two across all panels, considering single DCI and multi-DCI based multi-TRP operation.
· UL beam indication for PUCCH/PUSCH, where unified TCI framework extension in objective 2 is assumed, considering single DCI and multi-DCI based multi-TRP operation
· For the case of multi-DCI based multi-TRP operation, only PUSCH+PUSCH, or PUCCH+PUCCH is transmitted across two panels in a same CC.



[bookmark: _GoBack]RAN1 has discussed mimo evolution in the previous meetings and have reached several agreements[2]. Transmission for STxMP PUSCH+PUSCH transmission (including DG and CG) and PUCCH transmission, and dynamic switching between STxMP and sTRP transmissions are supported:
	RAN1#111

	Agreement(RAN2 RRC)
Support the SFN scheme for single-DCI based STxMP PUCCH transmission

Agreement(RAN2 RRC)
· For multi-DCI based STxMP, to schedule a PUSCH for STxMP PUSCH+PUSCH transmission, 
· Alt1: The first SRS resource set is associated with coresetPoolIndex value 0 and the other SRS resource set is associated with coresetPoolIndex value 1
· The PUSCH is associated with SRS resource set with the same value of coresetPoolIndex 
· FFS: Which is the first SRS resource set, e.g., the set with lower set ID.
· Regarding how to interpret the SRI/TPMI field in DCI:
· For DG-PUSCH, the indicated SRI/TPMI field corresponds to the SRS resource set associated with same coresetPoolIndex value of the CORESET where scheduling DCI format 0_1 or 0_2 is received
· For Type 2 CG-PUSCH, the indicated SRI/TPMI field corresponds to the SRS resource set associated with same coresetPoolIndex value of the CORESET where activation DCI is received. 
· For Type 1 CG-PUSCH, one SRS_resource_set_index value is configured in RRC in ConfiguredGrantConfig and the srs-ResourceIndicator/precodingAndNumberOfLayers correspond to the SRS resource set 
...

Agreement(RAN2 RRC)
For dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission:
· Use the 2-bit “SRS resource set indicator” DCI field to dynamically indicate the sTRP or SDM transmission.
· FFS: how to interpret each codepoint of “SRS resource set indicator”.
· …
…



In this contribution, we discuss possible scenarios for considering intra-UE prioritization for STxMP.
2. DISCUSSION
In the current specification, UL transmission prioritization is performed in a per-Serving Cell manner. For each Serving Cell and each UL transmission, the UE determines a single prioritized UL transmission (e.g. prioritized UL grant or prioritized SR transmission) based on fixed rules or, when lch-based prioritization is configured, further based on priority associated with each UL transmission. With the introduction of simultaneously multi-panel UL transmission (STxMP), a UE can perform UL transmissions via two panels on a Serving Cell at the same time. If the UE follows current prioritization mechanism, only one UL transmission will be prioritized for both TRP while one of the TRP may not be able to perform transmission. Therefore, rules for UL transmission prioritization should be reconsidered. In addition, whether STxMP PUSCH is scheduled via mDCI, sDCI with SFN scheme, or sDCI with SDM scheme will impact the prioritization should be considered as well. Below are some scenarios for considering overlapping UL grant prioritization on a mTRP Cell:
Scenario 1 : PUCCH vs PUSCH. 
In legacy prioritization, PUSCH is always prioritized over SR if lch-based prioritization is not configured, and prioritizing PUSCH or SR based on associated logical channel priority if it’s configured (except special PUSCH, e.g. Msg3 (re)transmissions).
In STxMP scenarios, rules for UL transmission prioritization should be reconsidered in order to acquiring benefits of STxMP capabilities.. For example, in Figure 1, the SR transmission occurs only on Panel 1, while the UE is scheduled/configured with PUSCH transmission on both panels overlapping with the SR transmission in time domain.


Figure 1. Prioritization between SR and PUSCH in STxMP
Another scenario is shown in Figure 2, where the SR transmission overlaps with a PUSCH transmission that is performed on the other panel of the Cell in time domain. There are additional aspects needed to be considered such as SR-PUSCH overlapping takes place on both TRPs of the Serving Cell. How to perform UL transmission prioritization in these scenarios needs to be discussed.


Figure 2. Prioritization in a Cell for PUCCH and sTRP PUSCH transmitted on different panels 
Scenario 2: PUSCH vs PUSCH
In legacy prioritization for PUSCH transmissions, the UE always prioritizes dynamic grants over configured grant if lch-based prioritization is not configured, or prioritizes based on priority associated with the UL grants when lch-based prioritization is configured. For overlapping configured grants, the UE prioritizes CG with higher priority if lch-based prioritization is configured, and it is up to UE implementation which CG to use if such prioritization is not configured, or there are CGs with equal priority. In STxMP scenarios, further consideration may be needed.
Similar to Scenario 1, how to perform PUSCH prioritization needs to be discussed in several cases when STxMP is supported by the UE. For example, in Figure 3, where STxMP PUSCH transmissions overlaps with each other on both panels. 


Figure 3. overlapping STxMP PUSCH transmissions.
In addition, the UE can be dynamically switched between STxMP transmissions and single-TRP transmission using DCI indication. That is, for a UE, there could be overlapping UL grants on one panel of a Serving Cell while there being only a single UL transmission on the other. In Figure 4, for another example, the PUSCH transmission 3 scheduled/configured by the network (or via a RAR in a RACH procedure) is a sTRP transmission for panel 1, which overlaps with PSUCH transmission 1 of a STxMP transmission for both panel 1 and 2.



Figure 4. Prioritization between PUSCHs in STxMP and sTRP PUSCH
Moreover, prioritization between PUSCH transmissions performed via different panels overlapping with each other in time domain, as shown in Figure 5, needs to be considered as well.


Figure 5. Prioritization between PUSCH transmissions on different Panels
Proposal: 	RAN2 discuss how does a UE supporting STxMP perform intra-UE prioritization (e.g. PUCCH vs PUSCH, PUSCH vs PUSCH) considering at least following factors: 
· whether logical channel prioritization is configured or not 
· whether STxMP PUSCH is scheduled via mDCI, sDCI with SFN scheme, or sDCI with SDM scheme 

3. CONCLUSION
We have the following proposal for solutions for MIMO evolution:
Proposal: 	RAN2 discuss how does a UE supporting STxMP perform intra-UE prioritization (e.g. PUCCH vs PUSCH, PUSCH vs PUSCH) considering at least following factors: 
· whether logical channel prioritization is configured or not 
· whether STxMP PUSCH is scheduled via mDCI, sDCI with SFN scheme, or sDCI with SDM scheme 
4. REFERENCE
[1] RP-223276, WID Update: MIMO Evolution for Downlink and Uplink
[2] R1-2302226, LS to RAN2/4 on Agreements for Rel-18 MIMO, RAN1
image2.emf
Panel 1

Panel 2

SR transmission

DCI/RRC/RARschedule sTRP 

PUSCH

PUSCH 

transmission


oleObject2.bin
Panel 1


Panel 2


SR transmission


DCI/RRC/RAR schedule sTRP PUSCH


PUSCH transmission



image3.emf
Panel 1

Panel 2

PUSCH 

transmission 3

DCI(s)/RRC schedule STxMP 

PUSCH

PUSCH 

transmission 1

PUSCH 

transmission 2

DCI/RRC schedules sTRP 

PUSCH

PUSCH 

transmission 4


oleObject3.bin
Panel 1


Panel 2


PUSCH transmission 3


DCI(s)/RRC schedule STxMP PUSCH


PUSCH transmission 1


PUSCH transmission 2


DCI/RRC schedules sTRP PUSCH


PUSCH transmission 4



image4.emf
Panel 1

Panel 2

PUSCH 

transmission 3

DCI(s)/RRC schedule STxMP 

PUSCH

PUSCH 

transmission 1

PUSCH 

transmission 2

DCI/RRC/RAR schedulessTRP 

PUSCH


oleObject4.bin
Panel 1


Panel 2


PUSCH transmission 3


DCI(s)/RRC schedule STxMP PUSCH


PUSCH transmission 1


PUSCH transmission 2


DCI/RRC/RAR schedules sTRP PUSCH



image5.emf
Panel 1

Panel 2

PUSCH 

transmission 1

DCI/RRC schedules sTRP 

PUSCH

PUSCH 

transmission 2

DCI/RRC/RAR schedulessTRP 

PUSCH


oleObject5.bin
Panel 1


Panel 2


PUSCH transmission 1


DCI/RRC schedules sTRP PUSCH


PUSCH transmission 2


DCI/RRC/RAR schedules sTRP PUSCH



image1.emf
Panel 1

Panel 2

SR transmission

DCI(s)/RRC schedule STxMP 

PUSCH

PUSCH 

transmission 1

PUSCH 

transmission 2


oleObject1.bin
Panel 1


Panel 2


SR transmission


DCI(s)/RRC schedule STxMP PUSCH


PUSCH transmission 1


PUSCH transmission 2



