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1 Introduction
In RAN#78 meeting, NR high-reliability URLLC scope is discussed and the following RAN1 scope is proposed [1].
	· Specify, CQI table and MCS table design targeting high reliability
· Based on the following identified need from RAN1 (RAN1 #90bis)
· Agreement:
· N separate CQI table(s) are supported for URLLC
· Downselect the value of N between 1 or 2
· Two target BLER are supported for URLLC
· Note: RRC signalling is used by gNB to select one of the two target BLER
· Note: The configuration of target BLER or CQI table is part of CSI report setting
· Study and specify if gains are identified
· Define a new DCI format(s) that has a smaller DCI payload size than DCI format 0-0 and DCI format 1-0 unicast data
· For a given carrier, PDCCH repetitions over same or multiple PDCCH monitoring occasion(s) of the same or multiple CORESET and search space
· Handle UL multiplexing of transmission with different reliability requirements (including the potential need for UL UE pre-emption) 



In this contribution, we discuss the remaining issues on the DL preemption indicatio and share the UL multiplexing of transmission with different reliability requirements. 

2 Text proposal for DL preemption indication 
In the last RAN1#91 meeting, we made the following agreements for UE behaviors when DL preemption indication is received.
Agreements:
· Configuration of UE monitoring of preemption indication is per DL BWP

Agreements:
· The UE is not expected to take into account a PI detected in a BWP for a PDSCH scheduled in a different BWP of the same serving cell.

Unfortunately, the above two agreements are not captured in TS38.213 specification. So, we propose the following text proposal: 
------------------------------------------------Text proposals on 38.213------------------------------------------------------
[bookmark: _Toc501054903]11.2	Discontinuous transmission indication 
If a UE is provided higher layer parameter Preemp-DL and Preemp-DL= ON, the UE is configured with an INT-RNTI provided by higher layer parameter INT-RNTI for monitoring PDCCH conveying DCI format 2_1 [5, TS 38.212]. The UE is additionally configured: 
-	control resource set(s) and respective search space sets for monitoring PDCCH with DCI format 2_1 as described in Subclause 10.1;
-	a set of serving cells by higher layer parameter INT-cell-to-INT;
-	a mapping for each serving cell in the set of serving cells to a field in DCI format 2_1 by higher layer parameter cell-to-INT;
-	an information payload size for DCI format 2_1 by higher layer parameter INT-DCI-payload-length;
-	a monitoring periodicity for PDCCH with DCI format 2_1 by higher layer parameter INT-monitoring-periodicity;
-	an indication granularity for time-frequency resources by higher layer parameter INT-TF-unit.
If a UE detects a DCI format 2_1 for a DL BWP of a serving cell from the configured set of serving cells, the UE may assume that no transmission to the UE is present in PRBs and in symbols, from a set of PRBs in the DL BWP and a set of symbols of the last monitoring period, that are indicated by the DCI format.

The set of PRBs is equal to the active DL BWP as defined in Subclause 12 and includes  PRBs.





[bookmark: _GoBack]If a UE detects a DCI format 2_1 in a PDCCH transmitted in a control resource set in slot , the set of symbols indicated by a field in DCI format 2_1 includes the last  symbols prior to the first symbol of the control resource set in slot  where  is the value of the parameter INT-monitoring-periodicity and  is a natural number.




If the UE is configured with higher layer parameter UL-DL-configuration-common, symbols indicated as uplink by UL-DL-configuration-common are excluded from the last  symbols prior to the  symbol in slot . The resulting set of symbols includes a number of symbols that is denoted as .
The UE is configured the indication granularity for the set of PRBs and for the set of symbols by higher layer parameter INT-TF-unit. 




If the value of INT-TF-unit is 0, 14 bits of a field in DCI format 2_1 have a one-to-one mapping with 14 groups of consecutive symbols from the set of symbols where each of the first  symbol groups includes  symbols, each of the last  symbol groups includes  symbols, a bit value of 0 indicates transmission to the UE in the corresponding symbol group and a bit value of 1 indicates no transmission to the UE in the corresponding symbol group. 








If the value of INT-TF-granularity is 1, 7 pairs of bits of a field in the DCI format 2_1 have a one-to-one mapping with 7 groups of consecutive symbols where  each of the first  symbol groups includes  symbols, each of the last  symbol groups includes  symbols, a first bit in a pair of bits for a symbol group is applicable to the subset of first PRBs from the set of  PRBs, a second bit in the pair of bits for the symbol group is applicable to the subset of last  PRBs from the set of  PRBs, a bit value of 0 indicates transmission to the UE in the corresponding symbol group and subset of PRBs, and a bit value of 1 indicates no transmission to the UE in the corresponding symbol group and subset of PRBs.


3 UL multiplexing of transmission with different reliability requirements 
To transmit UL URLLC transmission, URLLC can preempt or puncture already scheduled eMBB transmission resource. To support such a mechanism, two possible directions were listed in contributions
1. Power control approach
In this approach, no explicit signaling is needed. A UE transmitting URLLC data with higher transmission power on the symbol allocated for eMBB transmission. The gNB may detect URLLC data and eMBB date by using joint detector or sucessive interference cancellation detector. Due to non-negligible interference from eMBB transmission, it is hard to satisfy ultra-reliable requirement.
· [bookmark: _Hlk503612307]Observation 1. Due to interference from eMBB UEs, it is hard to satisfy ultra-reliable requirement for URLLC UEs even if URLLC UEs trannsmit the maximum Tx power.  

2. UL preemption indication
Similarly as in the DL preemption indication, the UL preemption indication can be considered as a key enabler to support uplink URLLC service. Contrary to power control approach, there are no interference from eMBB UEs (if the eMBB UEs received UL preemption/suspending signal successfully). 
To reduce specification work, similar mechanism as DL preemption indication can be applied to UL preemption indication. A UE can be configured to monitor the UL preemption indication carried via group-common DCI format. When the UE receives the UL preemption indication, UE shall not transmit the scheduled PUSCH on the set of symbols indicated by UL preemption indication. 
One important issue is whether or not to transmit the pre-empted part of PUSCH via additional UL resource. If the pre-empted PUSCH is not transmitted, gNB may schedule retransmission, which results in DL control channel overhead as well as UL data channel overhead. Also, since gNB can know the channel quality between gNB and UEs, gNB can decide whether to transmit the pre-empted part of PUSCH or not. So, it is reasonable to support transmission of the preempted part of PUSCH by using 1-bit indication. This 1-bit indication is also transmitted with the UL preemption indication. If gNB triggers the transmission of the preempted PUSCH, the UEs are needed to know where the pre-empted part of PUSCH is transmitted. Several options can be considered. One candicate is the first available symbols, i.e., semi-statically configured UL or Unknown symbols. However, it potentially results in collision between the pre-empted part of PUSCH and the already scheduled PUSCH in that slot. Another candidate is that gNB also inform the additional resource for the pre-empted part of PUSCH. For example, gNB indicate the X-th symbol in the next slot as the additional resource and the UEs can transmit the pre-empted part of PUSCH on the symbol. It addresses the collision problem, but additional payload in UL preemption indication may be problematic so that its length should be minimized. 
· Proposal 1. For UL preemption indication, NR supports that gNB triggers (or indicates) transmission of the pre-empted part of PUSCH by 1-bit in UL preemption indication. 
· FFS: how to derive resource for the pre-empted part of PUSCH

4 Conclusion
In this contribution, we discussed the remaining issue on DL preemption indication and UL preemption indic. Our views are summarized as follows:
· Observation 1. Due to interference from eMBB UEs, it is hard to satisfy ultra-reliable requirement for URLLC UEs even if URLLC UEs transmit the maximum Tx power.  
· Proposal 1. For UL preemption indication, NR supports that gNB triggers (or indicates) transmission of the pre-empted part of PUSCH by 1-bit in UL preemption indication. 
· FFS: how to derive resource for the pre-empted part of PUSCH
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