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1	Introduction
This contribution summarizes the issues submitted to agenda item “7.1.6 Maintenance for URLLC”.
[bookmark: _Ref178064866]2	Discussion
2.1	Minor Editorials and Clarifications Related to DL SPS
In [3] some minor editorials are pointed out. Some editorials are related to ‘MCS-C-RNTI’ naming. 
Another issue pointed out by [3] is related to correct reference on “PDSCH-Config”. It was proposed to use consistent references to RRC IEs in RAN1 specifications, for example, use “pdsch-Config” (in lower case) always instead of mixing in “PDSCH-Config”. Similar issue exists for “PUSCH-Config” vs “pusch-Config”.
Furthermore, [3] points out that some functionalities related to DL SPS are not described in the existing specification TS 38.214 V15.3.0. Text proposals are provided to add such descriptions. The text proposals do not affect DL SPS functionalities as commonly understood. 
[bookmark: _Toc529820534]Adopt the text proposals in [3].

[bookmark: _Hlk526291089]2.2	Ambiguity between PDCCH AL8 and AL16
[4] discusses the issue of erroneous PDSCH rate matching when there is ambiguity between PDCCH AL8 and AL16. This issue has been discussed in previous RAN1 meetings in the context of DL control and rate matching (before RAN1#94bis), as well as in the context of URLLC (RAN1#94bis). No agreement was reached to address this issue. [4] emphasizes the issue for the URLLC service, and brings a text proposal that applies to both eMBB and URLLC. Proponent of [4] believes that the text proposal provides essential changes for Rel-15.
It is proposed that RAN1 discuss if it is essential to address the AL8/AL16 ambiguity issue for both URLLC and eMBB. Input from rate matching perspective and URLLC perspective are to be considered.
[bookmark: _Toc529820535]Discuss if it is essential to address the AL8/AL16 ambiguity issue [4] for URLLC. Discuss if TP in [4] should be adopted.
3	Conclusion
Based on the discussion in the previous sections we propose the following:

Proposal 1	Adopt the text proposals in [3].
Proposal 2	Discuss if it is essential to address the AL8/AL16 ambiguity issue [4] for URLLC. Discuss if TP in [4] should be adopted.
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Appendix. Proposals in the summarized contributions

R1-1813973 (Ericsson)
Proposal 1	Use consistent references to RRC IEs in RAN1 specifications, for example, use “pdsch-Config” (in lower case) always in stead of mixing in “PDSCH-Config”.
Proposal 2	Adopted the Text Proposals in the attached draft CR.

Text Proposals

================== Start of Text Proposal to TS 38.214 Section 5.1.2.1.1 ===================
	Table 5.1.2.1.1-1: Applicable PDSCH time domain resource allocation
	[Unaffected table lines are excluded]

	C-RNTI, MCS-C-RNTI, CS-RNTI
	Any common search space associated with CORESET#0
	1, 2, 3
	No
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	C-RNTI, MCS-C-RNTI,CS-RNTI
	Any common search space not associated with CORESET#0

UE specific search space
	1,2,3
	No
	No
	Default A

	
	
	1,2,3
	Yes
	No
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon 

	
	
	1,2,3
	No/Yes
	Yes
	pdsch-TimeDomainAllocationList provided in pdsch-Config





=================== End of Text Proposal to TS 38.214 Section 5.1.2.1.1 =================


====================== Start of Text Proposal to TS 38.214 Section 6.2.2 ======================
	6.2.2	UE DM-RS transmission procedure
When transmitted PUSCH is not scheduled by PDCCH format 0_1 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0 and the remaining REs not used for DM-RS in the symbols are not used for any PUSCH transmission except for PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled, additional DM-RS can be transmitted according to the scheduling type and the PUSCH duration as specified in Table 6.4.1.1.3-3 of [4, TS38.211] for frequency hopping disabled and as specified in Table 6.4.1.1.3-6 of [4, TS38.211] for frequency hopping enabled, and 

[Unchanged texts are omitted]



====================== End of Text Proposal to TS 38.214 Section 6.2.2======================


====================== Start of Text Proposal to TS 38.214 Section 5.1.3.1 ====================
	[bookmark: _Toc525748057]5.1.3.1	Modulation order and target code rate determination
For the PDSCH scheduled by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI, or for the PDSCH scheduled without corresponding PDCCH transmissions using the higher-layer-provided PDSCH configuration SPS-config,
[bookmark: _Hlk497815485]if the higher layer parameter mcs-Table given by PDSCHpdsch-Config is set to 'qam256', and the PDSCH is scheduled by a PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 
[bookmark: _Hlk515440637][bookmark: _Hlk515440310]elseif the UE is not configured with MCS-C-RNTI, the higher layer parameter mcs-Table given by PDSCHpdsch-Config is set to 'qam64LowSE', and the PDSCH is scheduled by a PDCCH in a UE-specific search space with CRC scrambled by C-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
elseif the UE is configured with MCS-C-RNTI, and the PDSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
elseif the UE is not configured with the higher layer parameter mcs-Table given by SPS-config, the higher layer parameter mcs-Table given by PDSCHpdsch-Config is set to 'qam256', 
-	if the PDSCH is scheduled by a PDCCH with DCI format 1_1 with CRC scrambled by CS-RNTI or
-	if the PDSCH is scheduled without corresponding PDCCH transmission using SPS-config, 
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
elseif the UE is configured with the higher layer parameter mcs-Table given by SPS-config set to 'qam64LowSE'
-	if the PDSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if the PDSCH is scheduled without corresponding PDCCH transmission using SPS-config, 
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
else
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
end

[Unchanged texts are omitted]



==================== End of Text Proposal to TS 38.214 Section 5.1.3.1 ===================



====================== Start of Text Proposal to TS 38.214 Section 5.1 ====================
	[bookmark: _Toc525748046][bookmark: _Toc525748050]5.1	UE procedure for receiving the physical downlink shared channel
[bookmark: _Hlk498410788]For downlink, a maximum of 16 HARQ processes per cell is supported by the UE. The number of processes the UE may assume will at most be used for the downlink is configured to the UE for each cell separately by higher layer parameter nrofHARQ-processesForPDSCH, and when no configuration is provided the UE may assume a default number of 8 processes.
A UE shall upon detection of a PDCCH with a configured DCI format 1_0 or 1_1 decode the corresponding PDSCHs as indicated by that DCI, or decode the PDSCH without corresponding PDCCH transmission using SPS-config. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Subclause 9.2.3 of [6].
[Unchanged texts are omitted]
5.1.2.1	Resource allocation in time domain
When the UE is scheduled to receive PDSCH by a DCI or receive a PDSCH is scheduled without corresponding PDCCH transmission using SPS-config, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an allocation table. The determination of the used resource allocation table is defined in sub-clause 5.1.2.1.1. The indexed row defines the slot offset K0, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PDSCH mapping type to be assumed in the PDSCH reception.

[Unchanged texts are omitted]



====================== End of Text Proposal to TS 38.214 Section 5.1 ====================



R1-1812682 (Huawei, HiSilicon)
Observation 1: Ambiguity between PDCCH candidates with AL 8 and AL 16 happens in all cases when the candidates share CCEs and start from the same CCE.
Observation 2: In case of ambiguity between AL8 and AL16 there is a significant risk that the wrong aggregation level is detected at the UE side. This risk is lower when fewer CCE are shared but still high than the BLER requirements.
Observation 3: The impact of the ambiguity issue between AL8 and AL16 is more severe in URLLC than for eMBB. A proper handling of the rate-matching is essential for R15 URLLC UEs.
Proposal 1: Delete the restriction of the specific CORESET configuration for the ambiguity between AL 8 and AL16 PDCCH candidates in 38.214，and to extend the existing solution to all configurations when PDCCH candidates of AL8 and AL16 have the same CCE starting position. The specification text in 38.214 related to the UE behavior upon rate matching shall be changed.

Text Proposal
[bookmark: _Toc525748060]5.1.4.1	PDSCH resource mapping with RB symbol level granularity
< Unchanged parts are omitted >
If a UE monitors PDCCH candidates of aggregation levels 8 and 16 with the same starting CCE index in non-interleaved CORESET spanning one OFDM symbol and if a detected PDCCH scheduling the PDSCH has aggregation level 8, and if a PDSCH scheduled by a PDCCH would overlap with resources in the CORESET containing the PDCCH, the resources corresponding to the aggregation level 16 PDCCH candidate and associated PDCCH DM-RS are not available for the PDSCH. When precoderGranularity configured in a CORESET where the PDCCH was detected is equal to allContiguousRBs, the associated PDCCH DM-RS are DM-RS in all REGs of the CORESET. Otherwise, the associated DM-RS are the DM-RS in REGs of the aggregation level 16 PDCCH candidate.
If a PDSCH scheduled by a PDCCH would overlap with resources in the CORESET containing the PDCCH, the resources corresponding to a union of the detected PDCCH that scheduled the PDSCH and associated PDCCH DM-RS are not available for the PDSCH. When precoderGranularity configured in a CORESET where the PDCCH was detected is equal to allContiguousRBs, the associated PDCCH DM-RS are DM-RS in all REGs of the CORESET. Otherwise, the associated DM-RS are the DM-RS in REGs of the PDCCH.
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