	
3GPP TSG RAN WG1 Meeting #94			                                       R1-1808846
Gothenburg, Sweden, August 20th – 24th, 2018

[bookmark: Source]Agenda item:	7.2.6.4
Source: 	CMCC
Title: 	Discussion on remaining issues of new RNTI for URLLC
[bookmark: DocumentFor][bookmark: _GoBack]Document for:	Discussion and Decision
1 Introduction
[bookmark: _Hlk505938201]In the RAN#80, the scope for URLLC work for Rel-16 is endorsed and the following is included: 
· URLLC L1 improvements (RAN1) for further improved reliability/latency and for other requirements related to the use cases identified,
· UCI enhancements. Study focus on Enhanced HARQ feedback methods (increased number of HARQ transmission possibilities within a slot), CSI feedback enhancements
· PUSCH Enhancements. Study focus on mini-slot level hopping & retransmission/repetition enhancements.
In RAN1 #93 meeting, the following agreements have been made:
Agreements:
· For URLLC, for grant-based transmissions, introduce one RRC parameter for configuring a new RNTI.
· When the new RNTI is not configured, existing RRC parameter mcs-table is extended to select from 3 MCS tables (existing 64QAM MCS table, existing 256QAM MCS table, new 64QAM MCS table). 
· When mcs-table indicates the new 64QAM MCS table:
· For DCI format 0_0/1_0 in CSS, existing 64QAM MCS table is used.
· For DCI formats 0_0/1_0/0_1/1_1 in USS, new 64QAM MCS table is used. 
· Otherwise, follow existing behaviour.
· Note: the configuration for DL and UL is separate
· When the new RNTI (via RRC) is configured, RNTI scrambling of DCI CRC is used to choose MCS table:
· If the DCI CRC is scrambled with the new RNTI, the new 64QAM MCS table is used; otherwise, follow existing behaviour. 
It is agreed that a new RNTI for URLLC is introduced as an RRC configured parameter for MCS table indication and in this contribution, we will further discuss the remaining issues related to new RNTI for URLLC.
2 [bookmark: _Hlk521077063]Differentiation of URLLC and eMBB data in PHY and enhanced scheduling mechanism
To some extent, different traffic priorities can be reflected by logical channel priorities in MAC layer, but they are invisible to physical layer, so the scheduling mechanism in PHY layer is the same for different traffic types which may not be efficient and would limit the scheduling flexibility. Below we take multi-slot scheduling and UCI piggyback as examples. 
A) Multi-slot scheduling
Multi-slot scheduling is supported in NR and when the UE is configured with aggregationFactorDL > 1, the same symbol allocation is applied across the aggregationFactorDL consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the aggregationFactorDL consecutive slots. The aggregationFactorDL is configured by pdsch-AggregationFactor in PDSCH-Config, which means once it is configured, the UE will apply the same aggregation factor to all its data packets regardless of the traffic types. For users with a mix of URLLC and eMBB traffic, the selection of aggregation factor shall take both of the traffic type into consideration. If the aggregation factor is chosen to meet the reliability of URLLC, the throughput for eMBB data would be reduced, while if the aggregation factor is configured to fit the eMBB transmission, the reliability of URLLC would not be guaranteed. Therefore, it is expected that different aggregation factors could be configured for different traffic types and UE select the corresponding aggregation factor based on the RNTI that are used to scramble the scheduling DCI. 
Same situation happens in PUSCH repetition. It is also expected that different aggregationFactorUL could be configured for different traffic types and UE select the corresponding aggregation factor based on the RNTI that are used to scramble the scheduling DCI.
[bookmark: _Hlk521082655]
B) UCI piggyback
UCI piggyback on PUSCH is supported in NR and configured in PUSCH-Config as presented in appendix. If a UE has a PUSCH transmission that overlaps with a PUCCH transmission that includes HARQ-ACK information and/or semi-persistent/periodic CSI and the conditions for multiplexing the UCI in the PUSCH are satisfied, the UE multiplexes the HARQ-ACK information and/or the semi-persistent/periodic CSI in the PUSCH. Offset values are defined for a UE to determine a number of resources for multiplexing HARQ-ACK information and for multiplexing CSI in a PUSCH. Both semi-static beta offset and dynamic beta offset are supported in NR and the offset values are signalled to a UE either by a DCI format scheduling the PUSCH transmission or by higher layers.
[bookmark: _Hlk521082676]However, different reliabilities are required for PUSCH bearing different types of service, so the same UCI piggyback parameter and rule for all of granted PUSCH transmissions seems not so reasonable, which may result in that the reliability of URLLC would not be guaranteed. In addition, the UCI for URLLC and eMBB shall have different reliability requirements as well. Therefore, it is expected that different parameters related to UCI-OnPUSCH could be configured for different type of PUSCH and/or UCI. UE could distinguish type of PUSCH and UCI based on the RNTI used to scramble the DCI scheduling PUSCH and PDSCH, respectively. Specifically, 
· UCI-OnPUSCH shall be enabled or disabled for different type of PUSCH and/or UCI;
· Different scaling factors shall be configured for different type of PUSCH and/or UCI to limit the number of resource elements assigned to UCI on PUSCH;
· Different beta offsets including both semi-static beta offsets and dynamic beta offsets shall be used for different type of PUSCH and/or UCI to adjust the code rate of UCI;
· Different UCI kinds (e.g. ACK/NACK, CSI part 1, CSI part 2) or different UCI payload size shall be allowed for UCI piggyback for different type of PUSCH and/or UCI.

Proposal 1: Differentiation of URLLC and eMBB data in PHY is necessary. 
Proposal 2:  Multiple pdsch-AggregationFactor，pusch-AggregationFactor should be configured by RRC signaling and UE can select one aggregation factor according to the RNTI which are used to scramble the scheduling DCI.
Proposal 3:  Multiple set of parameters related to UCI-OnPUSCH (e.g. UCI-OnPUSCH , scaling, beta offsets and so on) shall be configured by RRC signaling and UE can select one parameter set according to the RNTI used to scramble the DCI scheduling PUSCH or PDSCH.

[bookmark: _Hlk521074746]As discussed above, different traffic priorities can be reflected by logical channel priorities in MAC layer, but they are invisible to physical layer. The support of new RNTI for URLLC makes it possible for differentiating eMBB and URLLC data in physical layer. However, the mapping relationship between logical channel and RNTI has not been standardized, which is up to gNB implementation. This means gNB could schedule eMBB data using new RNTI scrambled DCI. It would lead to that higher order MCS can not be used by eMBB transmission even though the UE’s channel quality is relatively well, which would further result in reduced system throughput. Therefore, the mapping relationship between LCH and RNTI is expected to be specified by adding the RNTI parameter to the logical channel restrictions. 

Proposal 4:  The mapping relationship between LCH and RNTI is expected to be specified by adding the RNTI parameter to the logical channel restrictions
3 Conclusion
In this contribution, we discussed the remaining issues related to new RNTI, the following proposals are made:
Proposal 1: Differentiation of URLLC and eMBB data in PHY is necessary. 
Proposal 2:  Multiple pdsch-AggregationFactor，pusch-AggregationFactor should be configured by RRC signaling and UE can select one aggregation factor according to the RNTI which are used to scramble the scheduling DCI.
Proposal 3:  Multiple set of parameters related to UCI-OnPUSCH (e.g. UCI-OnPUSCH , scaling, beta offsets and so on) shall be configured by RRC signaling and UE can select one parameter set according to the RNTI used to scramble the DCI scheduling PUSCH or PDSCH.
Proposal 4:  The mapping relationship between LCH and RNTI is expected to be specified by adding the RNTI parameter to the logical channel restrictions
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Appendix
PUSCH-Config ::= 						SEQUENCE {
uci-OnPUSCH								SetupRelease { UCI-OnPUSCH}	
}
UCI-OnPUSCH ::= 						SEQUENCE {
	betaOffsets								CHOICE {
			dynamic								SEQUENCE (SIZE (4)) OF BetaOffsets,
			semiStatic							BetaOffsets
	}																													OPTIONAL, -- Need M
	scaling									ENUMERATED { f0p5, f0p65, f0p8, f1 }
}

BetaOffsets ::= 					SEQUENCE {
	betaOffsetACK-Index1				INTEGER(0..31)															OPTIONAL, -- Need S
	betaOffsetACK-Index2				INTEGER(0..31)															OPTIONAL, -- Need S
	betaOffsetACK-Index3				INTEGER(0..31)															OPTIONAL, -- Need S
	betaOffsetCSI-Part1-Index1			INTEGER(0..31)															OPTIONAL, -- Need S
	betaOffsetCSI-Part1-Index2			INTEGER(0..31)															OPTIONAL, -- Need S
	betaOffsetCSI-Part2-Index1			INTEGER(0..31)															OPTIONAL, -- Need S
	betaOffsetCSI-Part2-Index2			INTEGER(0..31)															OPTIONAL -- Need S
}
	uci-OnPUSCH
Selection between and configuration of dynamic and semi-static beta-offset. If the field is absent or released, the UE applies the value 'semiStatic' and the BetaOffsets according to FFS [BetaOffsets and/or section 9.x.x). Corresponds to L1 parameter 'UCI-on-PUSCH' (see 38.213, section 9.3).

	



	UCI-OnPUSCH field descriptions

	scaling
[bookmark: _Hlk521082442]Indicates a scaling factor to limit the number of resource elements assigned to UCI on PUSCH. Value f0p5 corresponds to 0.5, value f0p65 corresponds to 0.65, and so on. Corresponds to L1 parameter 'uci-on-pusch-scaling' (see 38.212, section 6.3).



	BetaOffsets field descriptions

	betaOffsetACK-Index1
Up to 2 bits HARQ-ACK. Corresponds to L1 parameter 'betaOffset-ACK-Index-1' (see 38.213, section 9.3) When the field is absent the UE applies the value 11

	betaOffsetACK-Index2
Up to 11 bits HARQ-ACK. Corresponds to L1 parameter 'betaOffset-ACK-Index-2' (see 38.213, section 9.3) When the field is absent the UE applies the value 11

	betaOffsetACK-Index3
Above 11 bits HARQ-ACK. Corresponds to L1 parameter 'betaOffset-ACK-Index-3' (see 38.213, section 9.3) When the field is absent the UE applies the value 11

	betaOffsetCSI-Part1-Index1
Up to 11 bits of CSI part 1 bits. Corresponds to L1 parameter 'betaOffset-CSI-part-1-Index-1' (see 38.213, section 9.3) When the field is absent the UE applies the value 13

	betaOffsetCSI-Part1-Index2
Above 11 bits of CSI part 1 bits. Corresponds to L1 parameter 'betaOffset-CSI-part-1-Index-2' (see 38.213, section 9.3) When the field is absent the UE applies the value 13

	betaOffsetCSI-Part2-Index1
Up to 11 bits of CSI part 2 bits. Corresponds to L1 parameter 'betaOffset-CSI-part-2-Index-1' (see 38.213, section 9.3) When the field is absent the UE applies the value 13

	betaOffsetCSI-Part2-Index2
Above 11 bits of CSI part 2 bits. Corresponds to L1 parameter 'betaOffset-CSI-part-2-Index-2' (see 38.213, section 9.3) When the field is absent the UE applies the value 13



