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1	Introduction
In RAN1#93, NR Rel-15 standardization has been completed for physical layer, including the URLLC feature. In this contribution we point out corrections to the specifications for Rel-15 URLLC. It is proposed that the text proposals be adopted for the maintenance of URLLC.
[bookmark: _Ref178064866]2	Discussion
2.1	Impact on TS 38.300
TS 38.300 contains the overall description of NR. Currently, the overview of URLLC in Section 16.1 of TS 38.300 [1] has only a list of RAN2 features. It is necessary that RAN1 features are added to provide a sufficient understanding of the Rel-15 URLLC. Specifically, the following list of RAN1 features can be captured:
· Reliability enhancements, such as
· CQI and MCS tables for URLLC;
· Latency enhancements, such as:
· DL pre-emption;
· UL configured grants (i.e., grant-free access);
In section 3.1 of this contribution, the text proposal for TS 38.300 describes the features above. It is recommended that this text proposal be adopted to TS 38.300 Section 16.1.

[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc521661897]Adopt text proposal in section 3.1 of the contribution to TS 38.300 Section 16.1.

2.2	Impact on TS 38.214
It has been agreed that the ‘new-RNTI’ is introduced to indicate the usage of the new 64-QAM MCS table, i.e., Table 5.1.3.1-3 of TS 38.214. For TS 38.214 [2], the new-RNTI has to be added everywhere together with C-RNTI since new-RNTI and C-RNTI in general are used for user data. The following parts of TS 38.214 are affected:
· Section 5.1;
· Table 5.1.2.1.1-1;
· Section 5.1.2.3;
· [bookmark: _Hlk521078640]Section 5.1.6.2;
· Table 6.1.2.1.1-1.

Considering brevity of the contribution, text proposals for this editorial change is not included.

[bookmark: _Toc521661898]Add “new-RNTI” along with “C-RNTI” in TS38.214 Sections 5.1, 5.1.2.3, 5.1.6.2 texts as well as in tables 5.1.2.1.1-1 and 6.1.2.1.1-1.

Introduction of new MCS tables for URLLC has a potential  impact on PT-RS sections in [2]. The presence of PT-RS is determined by the entry in the MCS table when performing scheduling, unless the higher layer parameters timeDensity and frequencyDensity have been configured. Effectively, PT-RS is default not present for BPSK or QPSK modulation. However, since the aim is not spectral efficiency for URLLC, rather robustness, it is preferable if PT-RS is present in the downlink, by default. Similar reasoning applies to uplink. Still, it can be useful to not transmit PT-RS for the very small scheduling bandwidths of 1 or 2 RB. Hence, the specification change is minimal and the text proposal for this change can be found in subsection 3.2 of this contribution.
[bookmark: _Toc521661899]Adopt text proposal from section 3.2 of the contribution to TS 38.214 sections 5.1.6.3 and 6.2.3.1.

2.3	Impact on TS 38.211
In TS38.211 [3], “new-RNTI” should be used instead of C-RNTI for scrambling and sequence generation in the relevant procedures. It impacts the following sections of TS 38.211:
· Section 6.3.1.1 ”Scrambling” of PUSCH,
· Section 6.4.1.1.1.1 ”Sequence generation when transform precoding is disabled”
· Section 6.4.1.2.2.1 ” Precoding and mapping to physical resources if transform precoding is not enabled”
· Section 7.3.1.1 ”Scrambling” of PUSCH,
· Section 7.3.2.3 ”Scrambling” of PDCCH,
· Section 7.4.1.1.1 ”Sequence generation” of PDSCH DMRS

Considering brevity of the contribution, text proposals for this editorial change is not included.


[bookmark: _Toc521661900]Add “new-RNTI” in TS38.211 Sections 6.3.1.1, 6.4.1.1.1.1, 6.4.1.2.2.1, 7.3.1.1, 7.3.2.3 and 7.4.1.1.1 text along with “C-RNTI”.

2.3	Impact on TS38.213
In TS38.213 [4], the new-RNTI has to be added together with C-RNTI since new-RNTI and C-RNTI in general are used for user data.
· Section 9.1 “HARQ-ACK codebook determination”:
· Section 10.1 ”UE procedure for determining physical downlink control channel assignment”

Considering brevity of the contribution, text proposals for this editorial change is not included.

[bookmark: _Toc521661901]Add “new-RNTI” in TS38.213 Sections 9.1 and 10.1 texts along with “C-RNTI”.

[bookmark: _Ref189046994]3	Text Proposals
3.1	TS 38.300
====================== Start of Text Proposal to TS 38.300 ======================
16.1.4	CQI and MCS
For channel state reporting, A CQI table for target block error rate 10-5 is introduced. 
For scheduling data packets with higher reliability, 64QAM MCS tables containing entries with lower spectral efficiency are introduced for both downlink and uplink. The tables are different for CP-OFDM and DFT-s-OFDM. The MCS tables can be configured semi-statically or dynamically. The dynamic signalling of MCS table is supported by configuring UE with “new-RNTI”, where “new-RNTI” indicates the 64QAM MCS tables with entries of lower spectral efficiency.
16.1.5	Downlink pre-emption
Downlink pre-emption is supported, where ongoing data transmission(s) with already allocated resources are overridden by high-priority transmission. To remedy the impact to ongoing data transmission, pre-emption indication DCI or bit-flag in retransmission DL grant can be used.

16.1.6	Configured uplink grants
In uplink, two types of configured uplink grants are defined: Type1 Configured Uplink Grants and Type 2 Configured Uplink Grants. When either Type 1 or Type 2 is configured, the UE can autonomously start the uplink data transmission according to the configured periodicity and radio resources.
====================== End of Text Proposal to TS 38.300 ======================

3.2	TS38.214
[bookmark: _Hlk519087263]
====================== Start of Text Proposal to TS 38.214 ======================
[bookmark: _Toc517439466]5.1.6.3	PT-RS reception procedure
<…>
If a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig,
-	the higher layer parameters timeDensity and frequencyDensity in PTRS-DownlinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3 and NRB,i , i=0,1, as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, respectively. 
-	if either or both of the additional higher layer parameters timeDensity and frequencyDensity are configured, and the RNTI equals new-RNTI, C-RNTI or CS-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS of the corresponding codeword and scheduled bandwidth in corresponding bandwidth part as shown in Table 5.1.6.3-1, and Table 5.1.6.3-2, and Table 5.1.6.3-3,
<…>
-	otherwise, if neither of the additional higher layer parameters timeDensity and frequencyDensity are configured and the RNTI equals new-RNTI, C-RNTI or CS-RNTI, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2, and 
-	The UE shall assume PT-RS is not present when,
-	the scheduled MCS from Table 5.1.3.1-1 is smaller than 10, or
-	the scheduled MCS from Table 5.1.3.1-2 is smaller than 5, or 
-	the number of scheduled RBs is smaller than 3, or
<…>


[bookmark: _Toc517439524]6.2.3	UE PT-RS transmission procedure
If a UE is not configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig, the UE shall not transmit PT-RS. The PTRS may only be present if RNTI equals new-RNTI, C-RNTI, CS-RNTI, SP-CSI-RNTI.
[bookmark: _Toc517439525]6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
<…>
The higher layer parameter PTRS-UplinkConfig provides the parameters ptrs-MCSi, i=1,2,3 and with values in 0-29 when MCS Table 5.1.3.1-1 or Table 5.1.3.1-3 is configured, and 0-28 when MCS Table 5.1.3.1-2 is configured, respectively. ptrs-MCS4 is not explicitly configured by higher layers but assumed 29 when MCS Table 5.1.3.1-1 or Table 5.1.3.1-3 is configured, and 28 when MCS Table 5.1.3.1-2 is configured. The higher layer parameter PTRS-UplinkConfig provides the parameters NRBi i=0,1 with values in range 0-276. 

<…>

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

3.3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt text proposal in section 3.1 of the contribution to TS 38.300 Section 16.1.
Proposal 2	Add “new-RNTI” along with “C-RNTI” in TS38.214 Sections 5.1, 5.1.2.3, 5.1.6.2 texts as well as in tables 5.1.2.1.1-1 and 6.1.2.1.1-1.
Proposal 3	Adopt text proposal from section 3.2 of the contribution to TS 38.214 sections 5.1.6.3 and 6.2.3.1.
Proposal 4	Add “new-RNTI” in TS38.211 Sections 6.3.1.1, 6.4.1.1.1.1, 6.4.1.2.2.1, 7.3.1.1, 7.3.2.3 and 7.4.1.1.1 text along with “C-RNTI”.
Proposal 5	Add “new-RNTI” in TS38.213 Sections 9.1 and 10.1 texts along with “C-RNTI”.
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