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Introduction
In this paper, we discuss about the remaining issues on XR based on TS38.212 [1], TS38.213 [2]. And we suggest to add a new RRC parameter for resumption of PDCCH monitoring after NACK based on the agreement in RAN#101 [3]. 
Remaining issues on XR capacity enhancement
TP for TS38.212
6.3.2.4 Rate matching 
In [1], there is no description about UTO-UCI in the clause 6.3.2.4.1 (i.e., UCI encoded by Polar code), because the maximum size of bit-map of UTO-UCI is 8. From our perspective, although the length of UTO-UCI is less than 11 bits, the length of UCI sequence would be larger than 11 bits when UTO-UCI and HARQ-ACK are jointly encoded. In this case, polar code should be considered for the encoding of UCI sequence of HARQ-ACK and UTO-UCI.
[bookmark: _Toc22493]The length of UCI sequence will be larger than 11 bits when UTO-UCI and HARQ-ACK are jointly encoded, where Polar code should be considered.  
Besides, a sentence is added at the beginning of the clause 6.3.2.4.2 (i.e., UCI encoded by channel coding for small block lengths), saying that the description of “CG-UCI” can be replaced by “UTO-UCI” in [1]. In our opinion, the simple replacement is not proper for some subclauses. 
For example, if there is no description of UTO-UCI in clause 6.3.2.4.1 (i.e., UCI encoded by Polar coding), it causes confusion when clause 6.3.2.4.2 refers to clause 6.3.2.4.1. As shown in following block, clause 6.3.2.4.2.4, refers to clause 6.3.2.4.1.4, assuming CG-UCI is replaced by UTO-UCI herein.
	TS 38.212 [1]
[bookmark: _Toc36046321][bookmark: _Toc45209238][bookmark: _Toc29327725][bookmark: _Toc36046175][bookmark: _Toc19798747][bookmark: _Toc146106241][bookmark: _Toc36045915][bookmark: _Toc26467218][bookmark: _Toc29326575][bookmark: _Toc51852411]6.3.2.4.1	UCI encoded by Polar code
[bookmark: _Toc36046179][bookmark: _Toc51852415][bookmark: _Toc29326579][bookmark: _Toc129874494][bookmark: _Toc45209242][bookmark: _Toc29327729][bookmark: _Toc36046325][bookmark: _Toc36045919]6.3.2.4.1.4	CG-UCI 
For CG-UCI transmission on PUSCH with UL-SCH and if numberOfSlotsTBoMS is not present in the resource allocation table, or if numberOfSlotsTBoMS is present in the resource allocation table and the value of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in DCI is equal to 1, the number of coded modulation symbols per layer for CG-UCI transmission, denoted as , is determined as follows:
	
....

6.3.2.4.2	UCI encoded by channel coding of small block length
6.3.2.4.2.4	CG-UCI 
[bookmark: _GoBack]For CG-UCI transmission on PUSCH, the number of coded modulation symbols per layer for CG-UCI  transmission, denoted as , is determined according to Clause 6.3.2.4.1.4, by setting the number of CRC bits .
The input bit sequence to rate matching is .
Rate matching is performed according to Clause 5.4.3, by setting the rate matching output sequence length 
, where
-	 is the number of transmission layers of the PUSCH;
-	 is the modulation order of the PUSCH.
The output bit sequence after rate matching is denoted as .


Therefore, there exists reference error in clause 6.3.2.4.2.4, since the description for UTO-UCI is absent in Polar coding. 
[bookmark: _Toc20679]Wrong reference may occur if simply replace the CG-UCI with UTO-UCI.
In summary, our suggestions on TS 38.212 are listed as follows:
· Add texts for joint encoded HARQ-ACK and UTO-UCI by Polar code. 
· The replacement of CG-UCI by UTO-UCI should be considered case by case.
· For the cases which are different with CG-UCI, an additional subclause for UTO-UCI is needed.
· For the cases which are same with CG-UCI, the replacement can be used. And the reference should be aligned.
Therefore, we have following TPs, and detailed version is provided in Appendix:
1. For UTO-UCI and HARQ-ACK joint encoding by Polar code (i.e., subclause 6.3.2.4.1.5), the procedure of joint encoding of UTO-UCI and HARQ-ACK is the same as that of CG-UCI and HARQ-ACK. As a result, the CG-UCI can be directly replaced by UTO-UCI with the TP#1 in Appendix.
2. For UTO-UCI only in channel coding of small block lengths, the replacement would cause wrong reference because of the absent UTO-UCI in Polar coding. As a result, an additional subclause (e.g., 6.3.2.4.2.4A) for UTO-UCI is needed. And the additional subclause 6.3.2.4.2.4A is shown in TP#2 in Appendix.
3. As discussed in Rel-18 XR WI, the encoding and multiplexing procedure of UTO-UCI reuses those of CG-UCI [4]. However, there would be some difference between the encoding and multiplexing procedure of UTO-UCI and that of CG-UCI in UCI encoded by Polar code. For instance, if there is not joint encoding of UTO-UCI and HARQ-ACK on CG PUSCH, the UTO-UCI would not be encoded by Polar coding. To this end, we suggest to add additional paragraphs for the encoding and multiplexing procedure of UTO-UCI as shown in TP#3 in Appendix. 
4. For the UCI encoded by channel coding of small block lengths, the encoding and multiplexing procedure is the same as that of CG-UCI. As a result, the procedure can be reused by replacing CG-UCI with UTO-UCI as shown in TP#4 in Appendix.
In addition, In RAN1#113 meeting, it was agreed that the priority index of UTO-UCI was the same as that of CG PUSCH [4]. However, in clause 6.3.2.7, the replacement would cause confusion of combination of different priorities between UTO-UCI and CG PUSCH. Therefore, we think an additional paragraph should be added in clause 6.3.2.7 for the multiplexing of the UTO-UCI and other UCI with different priorities as shown in TP#5 in Appendix.
[bookmark: _Toc25062]Consider TP#1 to TP#5 for UTO-UCI in TS38.212.   
TP for TS38.213
In RAN1#114 meeting, there was a conclusion about UTO-UCI and HARQ-ACK joint encoding [5].
	Conclusion
There is no consensus on the following proposal:
Introduce a new RRC parameter UTO-UCI-Multiplexing (similar to cg-UCI-Multiplexing) to enable/disable joint coding of HARQ-ACK and UTO-UCI in a CG PUSCH with the UTO-UCI.


There may be a case that the PUSCH carrying UTO-UCI overlaps the PUCCH carrying HARQ-ACK in time domain. But in TS38.213 [2], UE’s behavior is unclear in this case since there is a lack of a description for whether HARQ-ACK and UTO-UCI are jointly encoded or not when they are multiplexed in the same CG PUSCH. In our opinion, there may be two potential interpretations based on conclusion and agreement in [4], [5]:
· Interpretation 1: HARQ-ACK and UTO-UCI are always encoded separately.
· Interpretation 2: HARQ-ACK and UTO-UCI are always jointly encoded.
At the current stage, we think the first interpretation would cause significant spec impacts on 38.212 [1] and TS 38.213 [2], compared to the second interpretation. As a result, we think the second interpretation should be considered and captured in 38.213 as shown in TP#6 in Appendix.
[bookmark: _Toc4834]Consider TP#6 for UTO-UCI and HARQ-ACK jointly encoding in TS38.213.   
Remaining issues on XR power saving enhancement 
[bookmark: _Toc29400][bookmark: _Toc82][bookmark: _Toc525][bookmark: _Toc29089]Resumption of PDCCH monitoring after NACK
In RAN#101 meeting , the TP for PDCCH monitoring skipping has been endorsed [3]. 
	10.4	Search space set group switching and skipping of PDCCH monitoring
When the UE is configured with [PdcchMornitoringResumptionAfterNack], after the UE detects a DCI format providing the PDCCH monitoring adaptation field indicating to the UE to skip PDCCH monitoring for the duration on the active DL BWP of a serving cell, if the UE transmits a PUCCH or a PUSCH providing a NACK value due to incorrectly decoding a PDSCH scheduled by a DCI format received from the serving cell, the UE terminates PDCCH skipping, starting from the beginning of a first slot that is after a last symbol of the PUCCH or PUSCH transmission in the serving cell. 


According to the TP, a new RRC parameter PdcchMornitoringResumptionAfterNack should be introduced for the resumption of PDCCH monitoring after NACK. As a result, the RRC parameters for XR are listed in the following table.
Table 1: New RRC parameters for XR
	WI code
	Sub-feature group
	Parameter name in spec
	New or existing

	NR_XR_enh-Core
	Multiple CG PUSCH transmission occasions in a CG period 
	nrofSlots_InCGperiod

	New

	NR_XR_enh-Core
	Dynamic indication of unused CG PUSCH occasion(s) by UCI 
	Beta-offset_UTO_UCI 
	New

	NR_XR_enh-Core
	Dynamic indication of unused CG PUSCH occasion(s) by UCI 
	nrof_UTO_UCI
	New

	NR_XR_enh-Core
	Resumption of PDCCH monitoring after NACK
	PdcchMornitoringResumptionAfterNack
	New



[bookmark: _Toc24534] Support to introduce a new RRC parameter PdcchMornitoringResumptionAfterNack for resumption of PDCCH monitoring after NACK.   

Conclusion
In this contribution, we have the following observations/proposals:
Observation 1: The length of UCI sequence will be larger than 11 bits when UTO-UCI and HARQ-ACK are jointly encoded, where Polar code should be considered.
Observation 2: Wrong reference may occur if simply replace the CG-UCI with UTO-UCI.

Proposal 1: Consider TP#1 to TP#5 for UTO-UCI in TS38.212.
Proposal 2: Consider TP#6 for UTO-UCI and HARQ-ACK jointly encoding in TS38.213.
Proposal 3: Support to introduce a new RRC parameter PdcchMornitoringResumptionAfterNack for resumption of PDCCH monitoring after NACK.
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Appendix
TP#1
	TP#1
6.3.2.4.1	UCI encoded by Polar code
< Unchanged parts are omitted >
6.3.2.4.1.5 HARQ-ACK and CG-UCI
If the higher layer parameter nrof_UTO_UCI is configured, the procedures in this clause and the clauses it refers to apply by replacing CG-UCI with UTO-UCI in all the notations and texts. 
< Unchanged parts are omitted >









TP#2
	[bookmark: _Toc36046181][bookmark: _Toc45209244][bookmark: _Toc129874497][bookmark: _Toc36046327][bookmark: _Toc51852417][bookmark: _Toc36045921][bookmark: _Toc29327731][bookmark: _Toc19798751][bookmark: _Toc29326581][bookmark: _Toc26467222]TP#2
6.3.2.4.2	UCI encoded by channel coding of small block lengths
< Unchanged parts are omitted >
6.3.2.4.2.4A	UTO-UCI 
For UTO-UCI transmission on PUSCH, the number of coded modulation symbols per layer for UTO-UCI transmission, denoted as ， is determined as follows:
	
where
-	 is the number of UTO-UCI bits;
-	 is the number of CRC bits for UTO-UCI determined according to Clause 6.3.1.2.2;
-	;
-	 is the number of code blocks for UL-SCH of the PUSCH transmission;
-	 is the r-th code block size for UL-SCH of the PUSCH transmission;
-	 is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;
-	 is the number of subcarriers in OFDM symbol l that carries PTRS, in the PUSCH transmission;
-	 is the number of resource elements that can be used for transmission of UCI in OFDM symbol l, for =0,1,2,…, , in the PUSCH transmission and  is the total number of OFDM symbols of the PUSCH, including all OFDM symbols used for DMRS;
-	for any OFDM symbol that carries DMRS of the PUSCH, ;
-	for any OFDM symbol that does not carry DMRS of the PUSCH, ;
-	 is configured by higher layer parameter scaling;
-	 is the symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS symbol(s), in the PUSCH transmission.

The input bit sequence to rate matching is .
Rate matching is performed according to Clause 5.4.3, by setting the rate matching output sequence length 
, where
-	 is the number of transmission layers of the PUSCH;
-	 is the modulation order of the PUSCH.
The output bit sequence after rate matching is denoted as .




TP#3
	TP#3
[bookmark: _Toc129874496]6.3.2.4.1	UCI encoded by Polar code
< Unchanged parts are omitted >
6.3.2.4.1.6	UCI with different priority indexes
< Unchanged parts are omitted >
If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits associated with priority index 1 and/or UTO-UCI associated with priority index 1, and CSI part 1 if any are transmitted on a PUSCH: 
-	Perform rate matching for HARQ-ACK with priority index 1 according to clause 6.3.2.4.1.1, by taking HARQ-ACK with priority index 1 as HARQ-ACK and replacing  by .
-	Perform rate matching for UTO-UCI with priority index 1 and HARQ-ACK with priority index 1 according to clause 6.3.2.4.1.5, if both UTO-UCI associated with priority index 1 and HARQ-ACK bits associated with priority index 1 are transmitted, by taking UTO-UCI associated with priority index 1 and HARQ-ACK with priority index 1 as HARQ-ACK and replacing  by .
-	If CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 1,
-	Perform rate matching for CSI part 1 according to clause 6.3.2.4.1.2, by taking HARQ-ACK with priority index 1 if any as HARQ-ACK, and taking UTO-UCI associated with priority index 1 if any as UTO-UCI.
-	Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.1.3, by taking HARQ-ACK with priority index 0 as CSI part 2 and replacing  by , and taking HARQ-ACK with priority index 1 and/or UTO-UCI associated with priority index 1 if any as HARQ-ACK.
-	Otherwise,
-	Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.1.2, by taking HARQ-ACK with priority index 0 as CSI-part 1 and replacing  by  and taking HARQ-ACK with priority index 1 and UTO-UCI associated with priority index 1 if any as HARQ-ACK.
-	Perform rate matching for CSI part 1 according to clause 6.3.2.4.1.3, by taking CSI part 1 as CSI part 2 and replacing  by , taking HARQ-ACK with priority index 0 as CSI-part 1 and taking HARQ-ACK with priority index 1 as HARQ-ACK, if CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 0.
If uci-MuxWithDiffPrio is configured, and UTO-UCI associated with priority index 0 and HARQ-ACK bits associated with priority index 0 if any, HARQ-ACK bits associated with priority index 1, and CSI part 1 if any are transmitted on a PUSCH associated with priority index 0:
-	Perform rate matching for HARQ-ACK with priority index 1 according to clause 6.3.2.4.1.1, by taking HARQ-ACK with priority index 1 as HARQ-ACK and replacing  by .
-	Perform rate matching for UTO-UCI associated with priority index 0 and HARQ-ACK bits associated with priority index 0 according to clause 6.3.2.4.1.2, if both UTO-UCI associated with priority index 0 and HARQ-ACK bits associated with priority index 0 are transmitted, by taking UTO-UCI associated with priority index 0 and HARQ-ACK bits associated with priority index 0 as CSI-part 1 and replacing  by  and taking HARQ-ACK with priority index 1 as HARQ-ACK, replacing   by .
-	Perform rate matching for CSI part 1 according to clause 6.3.2.4.1.3, by taking CSI part 1 as CSI part 2 and replacing  by , taking UTO-UCI associated with priority index 0 and HARQ-ACK bits associated with priority index 0 if any as CSI-part 1 and taking HARQ-ACK with priority index 1 as HARQ-ACK, if CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 0.


TP#4
	TP#4
6.3.2.4.2	UCI encoded by channel coding of small block lengths
< Unchanged parts are omitted >
6.3.2.4.2.6	UCI with different priority indexes
< Unchanged parts are omitted >
If the higher layer parameter nrof_UTO_UCI is configured, the procedures in this clause and the clauses it refers to apply by replacing CG-UCI with UTO-UCI in all the notations and texts. 
< Unchanged parts are omitted >


TP#5
	TP#5
6.3.2.7	Multiplexing of coded UCI bits with different priority indexes to PUSCH
< Unchanged parts are omitted >
If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits associated with priority index 1 and/or UTO-UCI associated with priority index 1, and CSI part 1 if any are transmitted on a PUSCH, if CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 1, the coded UCI bits are multiplexed onto PUSCH according to the procedures in Clause 6.2.7 by taking HARQ-ACK with priority index 1 and/or UTO-UCI associated with priority index 1 as HARQ-ACK, taking CSI part 1 as CSI part 1 and taking HARQ-ACK with priority index 0 as CSI part 2;
If uci-MuxWithDiffPrio is configured, and UTO-UCI associated with priority index 0 and HARQ-ACK bits associated with priority index 0 if any, HARQ-ACK bits associated with priority index 1, and CSI part 1 if any are transmitted on a PUSCH associated with priority index 0, the coded UCI bits are multiplexed onto PUSCH according to the procedures in Clause 6.2.7 by taking HARQ-ACK with priority index 1 as HARQ-ACK, taking UTO-UCI associated with priority index 0 and HARQ-ACK bits associated with priority index 0 if any as CSI part 1, and taking CSI part 1 as CSI part 2 if CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 0.




TP#6
	[bookmark: _Toc20311578][bookmark: _Toc137056384][bookmark: _Toc26719403][bookmark: _Toc12021466][bookmark: _Toc29917290][bookmark: _Toc45699190][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc36498164][bookmark: _Toc29899553]TP#6
9	UE procedure for reporting control information
*** Unchanged parts are omitted ***
When a UE would multiplex HARQ-ACK information in a PUSCH transmission that is configured by a ConfiguredGrantConfig and includes CG-UCI [5, TS 38.212], the UE multiplexes the HARQ-ACK information in the PUSCH transmission if the UE is provided cg-UCI-Multiplexing; otherwise, if the HARQ-ACK information and the PUSCH have same priority index, the UE does not transmit the PUSCH and multiplexes the HARQ-ACK information in a PUCCH transmission or in another PUSCH transmission; if the HARQ-ACK information and the PUSCH have different priority indexes, the UE does not transmit the channel with the smaller priority index. 
When a UE would multiplex HARQ-ACK information in a PUSCH transmission that is configured by a ConfiguredGrantConfig and if nrof_UTO_UCI is configured, the UE multiplexes the jointly encoded HARQ-ACK information and UTO-UCI in the PUSCH transmission.
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