
3GPP TSG RAN WG1 Meeting #101-e	R1-2003517
E-meeting, May 25 – June 5, 2020

Agenda Item:	7.2.2.3
Source:	Huawei, HiSilicon
[bookmark: _GoBack]Title:	Other Maintenance for NR-U
Document for:	Discussion and Decision

Introduction
[bookmark: _Ref129681832]In this contribution, we discuss some issues related to inconsistencies between NRU and URLLC specifications in Rel-16. We propose to resolve these inconsistencies in Rel-16 maintenance though a proposed set of TPs targeting respective subclauses of the latest draft specifications to ensure the accuracy and completeness of the final NR-U Rel-16 specifications.
Discussion
Resource allocation for uplink transmission with configured grant
Impact of PUSCH repetition type and number of repetitions 
In the URLLC Rel-16 WI, two PUSCH repetition types we defined for PUSCH transmission with CG type 1 and type 2:
· PUSCH repetition type A supports both PUSCH mapping type A and type B for a (nominal) number of slot-based repetitions that default to Rel-15 repK.
· PUSCH repetition type B supports only PUSCH mapping type B wherein a (nominal) number of mini-slot repetitions (default is repK) may cross the slot boundary with a different number of actual repetitions across which the PUSCH length may be different than the nominal length L.
· Table 6.1.2.1-1: Valid S and L combinations
	PUSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	0
	{4,…,14}
	{4,…,14} (repetitionType A only)
	0
	{4,…,12}
	{4,…,12}

	Type B
	{0,…,13}
	{1,…,14}
	{1,…,14} for repetition Type A, {1,…,27} for repetition Type B
	{0,…, 11}
	{1,…,12}
	{1,…,12}



As can be seen from section 6.1.2.3 of TS 38.213 v16.1.0, the determination of the PUSCH repetition type and the TDRA table for CG type 1 and type 2 are based on a corresponding DCI format in a higher layer configuration or the activation UL grant, respectively.
Although PUSCH repetition types where not defined for NR-U CG operations, the current specifications in sections 6.1.2.3 and 6.1.2.3.1 imply that only PUSCH repetition type A can be supported for NR-U CG. It should be noted though that the slot-based repetitions and TDRA of PUSCH repetition type A do not directly support NR-U’s multi-PUSCH transmissions per slot. Nonetheless, the restriction to PUSCH mapping type B and the concept of unequal numbers of nominal and actual repetitions crossing the slot boundary of PUSCH repetition type B do not directly support the TDRA of NR-U CG either. This is due to the fact that in NR-U CG, both PUSCH mapping types can be used in a given slot and the number of ‘nominal’ repetitions is the same as the number of actual repetitions and is defined by the Rel-15 repK parameter.
Therefore, we propose that the NR-U CG specifications should not be limited to only PUSCH repetition type A. Moreover, the UE is not expected to be configured with a number of nominal repetitions other than repK.   
Proposal 1：For operation with shared spectrum channel access where a UE is performing uplink transmission with configured grant, the UE can be indicated with either PUSCH repetition type A or PUSCH repetition type B.

TP 1
	*** <Beginning of Text Proposal 1> ***
[bookmark: _Toc11352148][bookmark: _Toc20318038]6.1.2.3	Resource allocation for uplink transmission with configured grant
[bookmark: _Hlk498078682]When PUSCH resource allocation is semi-statically configured by higher layer parameter configuredGrantConfig in BWP-UplinkDedicated information element, and the PUSCH transmission corresponding to a configured grant, the following higher layer parameters are applied in the transmission:
*** Unchanged text is omitted ***
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the number of (nominal) repetitions K to be applied to the transmitted transport block is provided by the indexed row in the time domain resource allocation table if numberofrepetitions is present in the table; otherwise K is provided by the higher layer configured parameters repK.
For operation with shared spectrum channel access where a UE is performing uplink transmission with configured grant, the UE is not expected to be configured with a number of nominal repetitions other than repK irrespective of the UE determining PUSCH repetition type A or PUSCH repetition type B.
*** Unchanged text is omitted ***
*** <End of Text Proposal 1> ***



Proposal 2：Adopt TP1 into section 6.1.2.3 of TS 38.214.
Potential impact of introducing DCI format 0_2 on CG operation in NR-U 
In Rel-16, the new DCI formats 0_2 and 1_2 have been introduced. According to the following subclause of the current draft TS 38.213 v16.1.0, Section 10.1 ‘UE procedure for determining physical downlink control channel assignment,’ for each DL BWP configured to a UE in a serving cell that indicates a corresponding capability, the UE is provided by higher layers with [image: ] search space sets where, for each UE-specific search space set, the UE can be provided the following indication by SearchSpace
	…
-if search space set [image: ] is a USS set, an indication by dci-Formats to monitor PDCCH candidates either for DCI format 0_0 and DCI format 1_0, or for DCI format 0_1 and DCI format 1_1, or an indication by dci-Formats-Rel16 to monitor PDCCH candidates for DCI format 0_0 and DCI format 1_0, or for DCI format 0_1 and DCI format 1_1, or for DCI format 0_2 and DCI format 1_2, or, if a UE indicates a corresponding capability, for DCI format 0_1, DCI format 1_1, DCI format 0_2, and DCI format 1_2, or for DCI format 3_0, or for DCI format 3_1, or for DCI format 3_0 and DCI format 3_1.
…



According to the specifications below from the current draft TS 38.212 v16.1.0, Section 7.3.1.1.2, an NR-U UE configured for uplink transmission with CG shall be configured to monitor DCI format 0_1 with CRC scrambled with CS-RNTI for receiving the CG-DFI and scheduling grants for retransmissions, as well as receiving the activation DCI in case of CG Type 2. A DFI flag has been thus introduced in the DCI format 0_1 for the Type 2 CG UE to distinguish between the size-matched CG-DFI and activation DCIs. Meanwhile, the legacy UL/DL flag shall be used to distinguish between the latter two DCIs from a size-matched DCI format 1_0.
	[bookmark: _Toc19798776][bookmark: _Toc26467247]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback information (CG-DFI) to a UE. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
-	Carrier indicator – 0 or 3 bits, as defined in Clause 10.1 of [5, TS38.213].
-	DFI flag – 0 or 1 bit
-	1 bit if the UE is configured to monitor DCI format 0_1 with CRC scrambled by CS-RNTI and for operation in a cell with shared spectrum channel access. For a DCI format 0_1 with CRC scrambled by CS-RNTI, the bit value of 0 indicates activating type 2 CG transmission and the bit value of 1 indicates CG-DFI. For a DCI format 0_1 with CRC scrambled by C-RNTI/SP-CSI-RNTI/MCS-C-RNTI and for operation in a cell with shared specrum channel access, the bit is reserved.
-	0 bit otherwise; 
      …

	7.3.1.1.3	Format 0_2
DCI format 0_2 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_2 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
-	Carrier indicator – 0, 1, 2 or 3 bits determined by higher layer parameter CarrierIndicatorSize-ForDCIFormat0_2, as defined in Clause 10.1 of [5, TS38.213].
-	UL/SUL indicator – 0 bit for UEs not configured with supplementaryUplink in ServingCellConfig in the cell or UEs configured with supplementaryUplink in ServingCellConfig in the cell but only one carrier in the cell is configured for PUSCH transmission; otherwise, 1 bit as defined in Table 7.3.1.1.1-1.
      …


  
However, according to Section 7.3.1.1.3, DCI format 0_2 shall be also used for activation of CG Type 2 when scrambled with CS-RNTI as well as scheduling CG retransmissions. For the most part, format 0_2 is similar in content to format 0_1. Given that there is no means as per the current specifications for an NR-U CG UE to distinguish between a DCI format 0_1 and format 0_2 scrambled with CS-RNTI, we observe that such ambiguity may compromise the operation of NR-U CG.  We also note that both formats so far follow the same DCI format padding procedure with respect to DCI format 0_0/1_0 which may further increase the likelihood of same-size formats 0_1 and 0_2. Therefore, it should be discussed whether Rel-16 specifications shall preclude the case wherein a CG NR-U UE would be configured to monitor both DCI formats 0_1 and 0_2, or introduce some means for the UE to distinguish between the two formats when their sizes are matched as proposed in our companion contribution under the URLLC AI 7.2.5.1 [1].
Proposal 3：It should be discussed whether Rel-16 specifications shall preclude the case wherein a CG NR-U UE would be configured to monitor both DCI formats 0_1 and 0_2, or introduce some means for the UE to distinguish between the two formats.
Compatibility of multiple HARQ-ACK codebook and CG-UCI multiplexing 
During Rel-16 for URLLC/IIoT, one type 2 HARQ-ACK codebooks could be constructed for each sub-slot in one slot to decrease the feedback latency of URLLC, the sub-slot could be 2 OS or 7 OS, which means there could be seven or two non-overlapped PUCCHs carrying HARQ-ACK codebooks for different sub-slots.
CG-UCI is adopted for NRU to carry the HARQ ID, NDI, RV and COT sharing information of CG-PUSCH, and the UE multiplexes the HARQ-ACK information in the PUSCH transmission if the UE is provided cg-CG-UCI-Multiplexing wherein the UE jointly encodes the HARQ-ACK information and the CG-UCI; otherwise, the UE does not transmit the PUSCH and multiplexes the HARQ-ACK information in a PUCCH transmission or in another PUSCH transmission. 
As such, there would be cases wherein more than one PUCCH in one slot carrying HARQ-ACK codebooks are overlapped with the CG-PUSCH, and assuming the multiplexing conditions are satisfied, the UE needs to decide which HARQ-ACK codebook(s) should be jointly encoded with the CG-UCI.
Proposal 4: Which HARQ-ACK codebook(s) should be jointly encoded with CG-UCI should be decided when multiple PUCCHs carrying HARQ-ACK codebooks are overlapped with the CG-PUSCH.

Conclusions
Based on the discussions, the following proposals are made:
Proposal 1：For operation with shared spectrum channel access where a UE is performing uplink transmission with configured grant, the UE can be indicated with either PUSCH repetition type A or PUSCH repetition type B.
Proposal 2：Adopt TP1 into section 6.1.2.3 of TS 38.214.
Proposal 3：It should be discussed whether Rel-16 specifications shall preclude the case wherein a CG NR-U UE would be configured to monitor both DCI formats 0_1 and 0_2, or introduce some means for the UE to distinguish between the two formats.
Proposal 4: Which HARQ-ACK codebook(s) should be jointly encoded with CG-UCI should be decided when multiple PUCCHs carrying HARQ-ACK codebooks are overlapped with the CG-PUSCH.
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