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1	Introduction
In our previous contribution, we initiated a discussion paper about enhancements to enable intra-UE prioritization and multiplexing in UL [1]. Despite the extensive discussion about the feature in Release 15, there were no agreements on it. The support of intra-UE multiplexing as such may considerably increase scheduling flexibility and system efficiency by enabling of co-existence of services with different requirements in Release 16. Moreover, RAN WG2 initiated a discussion in IIoT SI and indicated that work on intra-UE prioritization should be coordinated with RAN1 and studied jointly [2]. In this paper we discuss candidate solutions for support of UL intra-UE multiplexing scenarios.
[bookmark: _Ref178064866]2	Discussion
2.1 Dynamic grant versus dynamic grant
In dynamic grant versus dynamic grant overlapping, two scenarios are identified and shown in Fig.1. 
· Case (a): After receiving the second DCI, UE has sufficient time to react before PUSCH1 transmission is scheduled to start. UE cancels the first PUSCH (i.e., PUSCH1) transmission. There is only one PUSCH, i.e., PUSCH 2, transmitted. 
· Case (b): After receiving the second DCI, there is no sufficient time to react. It’s too late for the UE to cancel the first PUSCH transmission. This can be treated as a special case of inter-UE pre-emption and information about pre-emption of PUSCH1 can be derived by UE internally. In this case UE should be able to stop transmission of PUSCH1 and start transmission of PUSCH2.
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	(a) UE skip PUSCH1
	(b) PUSCH1 has been started but is stopped due to PUSCH2


Figure 1: Intra-UE prioritization in UL (dynamic grant versus dynamic grant).
Since the gNB is aware of the first PUSCH transmission, it is a reasonable assumption of scheduler implementation that if a second PUSCH is scheduled to overlap with a first PUSCH, the second PUSCH is targeted for high priority UL transmission, and the second PUSCH should have a higher priority than the first PUSCH.
 
[bookmark: _Toc535018996]In case of dynamic grant versus dynamic grant prioritization, UE assumes a later received UL grant has a higher priority than an earlier grant. 


Additionally, a timing limitation can be used to check whether it is possible to drop one transmission and start another one, i.e. the UE is provided with sufficient time for such operations. Reusing Rel-15 established framework, this operation should be feasible if S0 the earliest symbol of the overlapping PUSCHs is not before a symbol with CP starting  after a last symbol of the PDCCHs scheduling the PUSCHs (as specified in Section 6.4 of TS 38.214 for PUSCH processing). See Figure 1.


[bookmark: _Toc535018997]In case of intra-UE prioritization, the UE may follow the later received grant and drop the previously scheduled PUSCH if S0 (the earliest symbol of the overlapping PUSCHs) is not before a symbol with CP starting  after the last symbol of the PDCCHs scheduling the PUSCHs (as specified in Section 6.4 of TS 38.214). Otherwise, the UE ignores the later grant as per Rel-15 operation.

2.2 Dynamic grant versus configured grant
We have stated in [4] that gNB might allocate a configured grant with very short periodicity to target the use case of infrequent high-priority packet arrival. For example, gNB knows about all possible transmission occasions of a critical application, but the application did not always transmit over those occasions. Since most of these configured grant resources are not used, gNB might want to allocate a dynamic grant for low-priority data in the overlapping resources to increase the spectral efficiency. The wanted behaviour from UE is to use the configured grant if high priority data arrives, otherwise the dynamic grant is used for low-priority data.  It is our understanding that this is studied in RAN2. 
However, In NR Rel-15, dynamic grant is always prioritized over configured grant, i.e., if the PUSCH resources of the configured uplink grant overlap with the PUSCH resources of an uplink grant received on the PDCCH for the same Serving Cell, the configured uplink grant is not delivered to the HARQ entity.  

Thus, the identified use case is when configured grant is for high priority traffic and the dynamic grant is for low priority traffic. On the other hand, we need to keep the rel-15 rule for the same priority traffic, that is, dynamic grant overrides configured grant.  
[bookmark: _GoBack]In order to provide to MAC layer needed information for taking prioritization decisions the concept of transmission profiles [3] to signal additional information can be reused from Release 15 work. Since URLLC specific DCI is under discussion now, it is a right time to study whether intra-UE prioritization specific signalling should be added in DCI or not.
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc535018998]Study transmission profile signalling on DCI for supporting intra-UE prioritization.

3. Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	In case of dynamic grant versus dynamic grant prioritization, UE assumes a later received UL grant has a higher priority than an earlier grant.

Proposal 2	In case of intra-UE prioritization, the UE may follow the later received grant and drop the previously scheduled PUSCH if S0 (the earliest symbol of the overlapping PUSCHs) is not before a symbol with CP starting  after the last symbol of the PDCCHs scheduling the PUSCHs (as specified in Section 6.4 of TS 38.214). Otherwise, the UE ignores the later grant as per Rel-15 operation.
Proposal 3	Study transmission profile signalling on DCI for supporting intra-UE prioritization.
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