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1. [bookmark: _Toc120549591]Introduction
The last RAN1#114 meeting has well accomplished the Rel-18 Work Item (WI) “XR Enhancement for NR” from RAN1’s perspective [1], which includes the following two objectives for the XR-specific capacity enhancements:
· Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration
· Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE
Based on the agreements reached throughout the period of XR WI, three change requests on specifications TS 38.212, 38.213, and 38.214 were proposed to introduce support of XR enhancements for NR. In the CR on TS 38.212, which is endorsed in R1-2308737, changes were made in Clause 6.3.2.4.2, “UCI encoded by channel coding of small block lengths”, considering the maximum length of UTO-UCI bits is less than 11. However, it seems to be neglected that the combined information bits of HARQ-ACK and UTO-UCI can be larger than 11, and in that case, polar codes should be applied. 
So, in this contribution, we propose also to change Clause 6.3.2.4.1 “UCI encoded by Polar code” in TS 38.212 to complement the support of Rel-18 XR enhancements for NR on top of the changes proposed in the CR R1-2308737. Besides, we propose to complete the changes in Clauses 6.3.2.1.3A in the CR R1-2308737.
2. Discussion
2.1 The applicability of UTO-UCI on legacy CGs
After reviewing the three CRs on specifications TS 38.212, 38.213, and 38.214, we think that RAN1 should draw a conclusion on the applicability of UTO-UCI on legacy CGs before editors draft the CRs because different conclusions on the dependency between UTO-UCI and multi-PUSCHs CG will lead to varied specification impacts. Specifically, the following three options can be considered for this issue:
· Option 1: The feature of UTO-UCI indication is only applied for multi-PUSCHs CG.
· Option 2: The feature of UTO-UCI indication is applied for multi-PUSCHs CG and legacy CGs with the limitation that neither repetition of the transmitted transport block nor the TB processing over multiple slots is supported.
· Option 3: The feature of UTO-UCI indication is applied for both of multi-PUSCHs CG and legacy CGs.
If Option 1 is supported, a restriction should be added in Clause 9.3.1 in TS 38.213 to clarify that the RRC parameter nrof_UTO_UCI only can be provided to UE when the parameter nrofSlots_InCGperiod is configured. Similarly, if Option 2 is preferred, a modification is also needed in Clause 9.3.1 in TS 38.213 to clarify the conditions when UTO-UCI is multiplexed in CG PUSCHs. Finally, if Option 3 is supported, that is, the feature of UTO-UCI indication is also applied for legacy CGs with repetition of the transmitted transport block or the TB processing over multiple slots, the mapping rule between UTO-UCI bitmap and CG PUSCH TOs need to be reconsidered, e.g., whether the N repetitions of one TB are counted as N CG PUSCH TOs or one CG PUSCH TO. This will bring additional work in RAN1 and more specification impacts.
Therefore, we think Option 1 is the baseline and if companies want to extend this feature to legacy CGs, Option 2 should be adopted to avoid additional RAN1 work efforts.
Proposal 1. Regarding the availability of the UTO-UCI feature on CG configuration, the following Option 1 is the baseline and Option 2 can also be considered:
· Option 1: UTO-UCI indication is only applied for multi-PUSCHs CG.
· Option 2: In addition to multi-PUSCHs CG, UTO-UCI indication can also be applied for legacy CGs with the limitation that neither repetition of the transmitted transport block nor the TB processing over multiple slots is supported.
2.2 Text proposal to TS 38.212 Clause 6.3.2.4.1
Since the maximum length of UTO-UCI bit sequence is 8, which is not larger than 11, polar code does not apply to UTO-UCI when it is not jointly encoded with HARQ-ACK according to Clause 6.3.2.2 in TS 38.212 as below.
	6.3.2.2 Code block segmentation and CRC attachment
Denote the bits of the payload by [image: ], where A is the payload size. The procedure in 6.3.2.2.1 applies for[image: ] and the procedure in Clause 6.3.2.2.2 applies for[image: ]. 
6.3.2.2.1	UCI encoded by Polar code
Code block segmentation and CRC attachment is performed according to Clause 6.3.1.2.1. 
6.3.2.2.2	UCI encoded by channel coding of small block lengths
The procedure in Clause 6.3.1.2.2 applies.


However, it was agreed in previous RAN1 meetings that UTO-UCI and HARQ-ACK are always jointly encoded when both of them are transmitted on a CG PUSCH. In this case, the length of combined UCI bit sequence is equal to , where  and  are the number of UTO-UCI bits and HARQ-ACK bits, respectively. Therefore, Clause 6.3.2.4.1 in TS 38.212, i.e., UCI encoded by Polar code, should also be modified to capture the case that the length of combined information bits of HARQ-ACK and UTO-UCI is no less than 12, in which polar codes are applied.
Proposal 2. Adopt the following text proposal to TS 38.212 V18.0.0 Clause 6.3.2.4.1.
	< Unchanged parts are omitted >
[bookmark: _Toc19798749][bookmark: _Toc26467220][bookmark: _Toc29326577][bookmark: _Toc29327727][bookmark: _Toc36045917][bookmark: _Toc36046177][bookmark: _Toc36046323][bookmark: _Toc45209240][bookmark: _Toc51852413][bookmark: _Toc129874492]6.3.2.4	Rate matching
[bookmark: _Toc19798747][bookmark: _Toc26467218][bookmark: _Toc29326575][bookmark: _Toc29327725][bookmark: _Toc36045915][bookmark: _Toc36046175][bookmark: _Toc36046321][bookmark: _Toc45209238][bookmark: _Toc51852411][bookmark: _Toc129874490]6.3.2.4.1	UCI encoded by Polar code
If the higher layer parameter nrof_UTO_UCI is configured, the procedure in this clause except for clause 6.3.2.4.1.4 applies by replacing CG-UCI with UTO-UCI in all the notations and texts, and replacing “where  is the number of coded modulation symbols per layer for CG-UCI transmitted on the PUSCH as defined in clause 6.3.2.4.1.4” with “where  is the number of coded modulation symbols per layer for UTO-UCI transmitted on the PUSCH as defined in clause 6.3.2.4.2.4”.
< Unchanged parts are omitted >
6.3.2.4.1.2	CSI part 1

For CSI part 1 transmission on PUSCH not using repetition type B 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 CSI part 1 transmission, denoted as , is determined as follows: 
	
where

-	 is the number of bits for CSI part 1;



-	if , ; otherwise  is the number of CRC bits for CSI part 1 determined according to Clause 6.3.1.2.1;

-	;

-	 is the number of code blocks for UL-SCH of the PUSCH transmission;




-	if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not transmit the -th code block, =0; otherwise, is the -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  that carries PTRS, in the PUSCH transmission;




-	 if HARQ-ACK is present for transmission on the same PUSCH with UL-SCH and without CG-UCI, where  is the number of coded modulation symbols per layer for HARQ-ACK transmitted on the PUSCH as defined in clause 6.3.2.4.1.1 if number of HARQ-ACK information bits is more than 2, and  if the number of HARQ-ACK information bits is no more than 2 bits, where  is the number of reserved resource elements for potential HARQ-ACK transmission in OFDM symbol , for , in the PUSCH transmission, defined in Clause 6.2.7; or
-	 if both HARQ-ACK and CG-UCI are present on the same PUSCH with UL-SCH, where  is the number of coded modulation symbols per layer for HARQ-ACK and CG-UCI transmitted on the PUSCH as defined in clause 6.3.2.4.1.5; or
-	 if CG-UCI is present on the same PUSCH with UL-SCH and without HARQ-ACK, where  is the number of coded modulation symbols per layer for CG-UCI transmitted on the PUSCH as defined in clause 6.3.2.4.1.4;




-	 is the number of resource elements that can be used for transmission of UCI in OFDM symbol , for , 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.
< Unchanged parts are omitted >
[bookmark: _Toc19798750][bookmark: _Toc26467221][bookmark: _Toc29326578][bookmark: _Toc29327728][bookmark: _Toc36045918][bookmark: _Toc36046178][bookmark: _Toc36046324][bookmark: _Toc45209241][bookmark: _Toc51852414][bookmark: _Toc129874493]6.3.2.4.1.3	CSI part 2

For CSI part 2 transmission on PUSCH not using repetition type B 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 CSI part 2 transmission, denoted as , is determined as follows:
	
where

-	 is the number of bits for CSI part 2;



-	if , ; otherwise  is the number of CRC bits for CSI part 2 determined according to Clause 6.3.1.2.1;

-	;

-	 is the number of code blocks for UL-SCH of the PUSCH transmission;




-	if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not transmit the -th code block, =0; otherwise, is the -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  that carries PTRS, in the PUSCH transmission;

-	 if HARQ-ACK is present for transmission on the same PUSCH with UL-SCH and without CG-UCI, where  is the number of coded modulation symbols per layer for HARQ-ACK transmitted on the PUSCH as defined in clause 6.3.2.4.1.1 if number of HARQ-ACK information bits is more than 2, and  if the number of HARQ-ACK information bits is 1 or 2 bits; or
-	 if both HARQ-ACK and CG-UCI are present on the same PUSCH with UL-SCH, where  is the number of coded modulation symbols per layer for HARQ-ACK and CG-UCI transmitted on the PUSCH as defined in clause 6.3.2.4.1.5; or
-	 if CG-UCI is present on the same PUSCH with UL-SCH and without HARQ-ACK, where  is the number of coded modulation symbols per layer for CG-UCI transmitted on the PUSCH as defined in clause 6.3.2.4.1.4;

-	 is the number of coded modulation symbols per layer for CSI part 1 transmitted on the PUSCH;




-	 is the number of resource elements that can be used for transmission of UCI in OFDM symbol , for , 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.
< Unchanged parts are omitted >


2.3 Text proposal to TS 38.212 Clause 6.3.2.1.3.A
For the generation of UTO-UCI bit sequence in Clause 6.3.2.1.3.A in the CR of 38.212, we find that the reference number to TS 38.213 is missing. So, to make an accurate citation, we propose to fill in the corresponding clause number.
[bookmark: _Hlk146814839]Proposal 3. Adopt the following text proposal to TS 38.212 V18.0.0 Clause 6.3.2.1.3.A.
	6.3.2	Uplink control information on PUSCH
[bookmark: OLE_LINK24]< Unchanged parts are omitted >
6.3.2.1.3A	UTO-UCI
For UTO-UCI bits transmitted on a CG PUSCH when the higher layer parameter nrof_UTO_UCI is configured, the UTO-UCI bit sequence  is determined as follows:
-	set   for  and , where  is provided by nrof_UTO_UCI, and the UTO-UCI bit sequence  is given by clause 9.3.1x.x of [5, TS 38.213].
< Unchanged parts are omitted >



3. Conclusions
In this contribution, considering that UTO-UCI and HARQ-ACK are jointly encoded when both of them are transmitted on a CG PUSCH and the length of combined information bits of HARQ-ACK and UTO-UCI can be larger than 11, we propose to change Clause 6.3.2.4.1 in TS 38.212 to capture the case that the combined information bits of HARQ-ACK and UTO-UCI are encoded by polar codes. Besides, we propose to complete the reference number to 38.213 in Clause 6.3.2.1.3A in TS 38.212 V18.0.0. The following proposals are made.
Proposal 1. Regarding the availability of the UTO-UCI feature on CG configuration, the following Option 1 is the baseline and Option 2 can also be considered:
· Option 1: UTO-UCI indication is only applied for multi-PUSCHs CG.
· Option 2: In addition to multi-PUSCHs CG, UTO-UCI indication can also be applied for legacy CGs with the limitation that neither repetition of the transmitted transport block nor the TB processing over multiple slots is supported.

Proposal 2. Adopt the following text proposal to TS 38.212 V18.0.0 Clause 6.3.2.4.1.
< Unchanged parts are omitted >
6.3.2.4	Rate matching
6.3.2.4.1	UCI encoded by Polar code
If the higher layer parameter nrof_UTO_UCI is configured, the procedure in this clause except for clause 6.3.2.4.1.4 applies by replacing CG-UCI with UTO-UCI in all the notations and texts, and replacing “where  is the number of coded modulation symbols per layer for CG-UCI transmitted on the PUSCH as defined in clause 6.3.2.4.1.4” with “where  is the number of coded modulation symbols per layer for UTO-UCI transmitted on the PUSCH as defined in clause 6.3.2.4.2.4”.
< Unchanged parts are omitted >

Proposal 3. Adopt the following text proposal to TS 38.212 V18.0.0 Clause 6.3.2.1.3.A.
6.3.2	Uplink control information on PUSCH
< Unchanged parts are omitted >
6.3.2.1.3A	UTO-UCI
For UTO-UCI bits transmitted on a CG PUSCH when the higher layer parameter nrof_UTO_UCI is configured, the UTO-UCI bit sequence  is determined as follows:
-	set   for  and , where  is provided by nrof_UTO_UCI, and the UTO-UCI bit sequence  is given by clause 9.3.1x.x of [5, TS 38.213].
< Unchanged parts are omitted >
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