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1. Background
In this contribution, we discuss an issue of time-domain resource allocation for Msg.3 PUSCH scheduled by RAR UL grant and propose TPs to 38.213 and 38.214.

2. Issues

Issue 1: Slot determination for a PUSCH transmission
In 38.214 (Rel-16), the transmission timing of a PUSCH scheduled by a DCI format is specified as follows:
	[bookmark: _Hlk95366558]When the UE is scheduled to transmit a transport block and no CSI report, or the UE is scheduled to transmit a transport block and a CSI report(s) on PUSCH by a DCI, the 'Time domain resource assignment' field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the used resource allocation table is defined in Clause 6.1.2.1.1. The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, the PUSCH mapping type, and the number of repetitions (if numberOfRepetitions is present in the resource allocation table) to be applied in the PUSCH transmission.
[…]



[bookmark: _Hlk497992508][bookmark: _Hlk26521818]-	The slot Ks where the UE shall transmit the PUSCH is determined by K2 as Ks =, if UE is configured with ca-SlotOffset for at least one of the scheduled and scheduling cell, Ks =[image: ], otherwise, and where n is the slot with the scheduling DCI, K2 is based on the numerology of PUSCH, and  and  are the subcarrier spacing configurations for PUSCH and PDCCH, respectively, 


-	 and are the and the, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH, and are the  and the,respectively, which are determined by higher-layer configured ca-SlotOffset for the cell transmitting the PUSCH, as defined in clause 4.5 of [4, TS 38.211], and
-	for PUSCH scheduled by DCI format 0_1, if pusch-RepTypeIndicatorDCI-0-1  is set to 'pusch-RepTypeB', the UE applies PUSCH repetition Type B procedure when determining the time domain resource allocation. For PUSCH scheduled by DCI format 0_2, if pusch-RepTypeIndicatorDCI-0-2 is set to 'pusch-RepTypeB', the UE applies PUSCH repetition Type B procedure when determining the time domain resource allocation. Otherwise, the UE applies PUSCH repetition Type A procedure when determining the time domain resource allocation for PUSCH scheduled by PDCCH.
-	For PUSCH repetition Type A, the starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are determined from the start and length indicator SLIV of the indexed row:

if  then


else 



where, and
-	For PUSCH repetition Type B, the starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are provided by startSymbol and length of the indexed row of the resource allocation table, respectively.
-	For PUSCH repetition Type A, the PUSCH mapping type is set to Type A or Type B as defined in Clause 6.4.1.1.3 of [4, TS 38.211] as given by the indexed row. 
-	For PUSCH repetition Type B, the PUSCH mapping type is set to Type B.



Based on the above spec, when ca-SlotOffset is not configured, the slot where the PUSCH starts is determined by the K2 value indicated by the scheduling DCI, the slot where the scheduling DCI is received, and the slot index with respect to the PUSCH numerology. I.e., in case of different numerologies for the PDCCH and the PUSCH, irrespective of which symbol of a slot the scheduling DCI is received, the slot for PUSCH transmission indicated by the same K2 value is identical, as illustrated in the following figures.

[image: ][image: ]
(a) The scheduling DCI at the beginning of a slot		(b) The scheduling DCI at the middle of a slot
Fig.1	PUSCH slot determination when PDCCH SCS < PUSCH SCS

On the other hand, according to the following description in 38.213, the slot of a PUSCH transmission scheduled by a RAR UL grant can be interpreted in different way:
	With reference to slots for a PUSCH transmission scheduled by a RAR UL grant, if a UE receives a PDSCH with a RAR message ending in slot  for a corresponding PRACH transmission from the UE, the UE transmits the PUSCH in slot , where  and  are provided in [6, TS 38.214]. 



Above spec can read such that the slot n is with respect to the numerology of the PUSCH, and depending on the K2 value indicated by the RAR UL grant and the slot of the carrier for PUSCH transmission that overlaps with the end of the PDSCH carrying the RAR message, the slot for the PUSCH transmission is determined (see Fig.2). However, we do not think this is a correct understanding. The determination of a slot for the PUSCH transmission should be consistent regardless of whether it is scheduled by a DCI or by a RAR UL grant. 
[image: ] [image: ]
(a) The RAR PDSCH end at slot n			(b) The RAR PDSCH end at slot n+1
Fig.2	PUSCH slot determination when RAR PDSCH SCS < PUSCH SCS


Issue 2: SLIV determination for a PUSCH transmission
Neither 38.213 nor 38.214 specifies how the PUSCH SLIV is determined from the TDRA field in the scheduling RAR UL grant. 

3. Proposal
In order to address the issues explained in section 2, we propose to adopt the following TPs on 38.213 and 38.214. To address the issue 1, we consider that Ks determination in 38.214 is common for a PUSCH scheduled by a DCI and a PUSCH scheduled by a RAR UL grant, and then 38.213 simply refers to the Ks defined in 38.214. Regarding issue 2, 214 should clarify that the ‘Time domain resource assignment’ field value m of a DCI or of a RAR UL grant provides a row index m + 1 to an allocated table. 

TP to TS38.213 Section 8.3 for Rel-16 [1]
	[bookmark: _Hlk95367575]With reference to slots for a PUSCH transmission scheduled by a RAR UL grant, iIf a UE receives a PDSCH with a RAR message ending in slot  for a corresponding PRACH transmission from the UE, the UE transmits the PUSCH in slot , where  and  are provided in [6, TS 38.214]. 



TP to TS38.214 Section 6.1.2.1 for Rel-16 [2]
	When the UE is scheduled to transmit a transport block and no CSI report, or the UE is scheduled to transmit a transport block and a CSI report(s) on PUSCH by a DCI or a RAR UL grant, the 'Time domain resource assignment' field value m of the DCI or of the RAR UL grant provides a row index m + 1 to an allocated table. The determination of the used resource allocation table is defined in Clause 6.1.2.1.1. The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, the PUSCH mapping type, and the number of repetitions (if numberOfRepetitions is present in the resource allocation table) to be applied in the PUSCH transmission.
[…]



-	The slot Ks where the UE shall transmit the PUSCH is determined by K2 as Ks =, if UE is configured with ca-SlotOffset for at least one of the scheduled and scheduling cell, Ks =, otherwise, and where n is the slot with the scheduling DCI, K2 is based on the numerology of PUSCH, and  and  are the subcarrier spacing configurations for PUSCH and PDCCH or PDSCH carrying the RAR UL grant, respectively, 


-	 and are the and the, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH or PDSCH carrying the RAR UL grant, and are the  and the,respectively, which are determined by higher-layer configured ca-SlotOffset for the cell transmitting the PUSCH, as defined in clause 4.5 of [4, TS 38.211], and
-	for PUSCH scheduled by DCI format 0_1, if pusch-RepTypeIndicatorDCI-0-1  is set to 'pusch-RepTypeB', the UE applies PUSCH repetition Type B procedure when determining the time domain resource allocation. For PUSCH scheduled by DCI format 0_2, if pusch-RepTypeIndicatorDCI-0-2 is set to 'pusch-RepTypeB', the UE applies PUSCH repetition Type B procedure when determining the time domain resource allocation. Otherwise, the UE applies PUSCH repetition Type A procedure when determining the time domain resource allocation for PUSCH scheduled by PDCCH.
-	For PUSCH repetition Type A, the starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are determined from the start and length indicator SLIV of the indexed row:

if  then


else 



where, and
-	For PUSCH repetition Type B, the starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are provided by startSymbol and length of the indexed row of the resource allocation table, respectively.
-	For PUSCH repetition Type A, the PUSCH mapping type is set to Type A or Type B as defined in Clause 6.4.1.1.3 of [4, TS 38.211] as given by the indexed row. 
-	For PUSCH repetition Type B, the PUSCH mapping type is set to Type B.



4. Conclusion
In this contribution, we discussed an issue of time-domain resource allocation for Msg.3 PUSCH scheduled by RAR UL grant and proposed the following TPs to 38.213 and 38.214. We also propose to update Rel-17 specs.

TP to TS38.213 Section 8.3 (Rel-16) [1]
	With reference to slots for a PUSCH transmission scheduled by a RAR UL grant, iIf a UE receives a PDSCH with a RAR message ending in slot  for a corresponding PRACH transmission from the UE, the UE transmits the PUSCH in slot , where  and  are provided in [6, TS 38.214]. 



TP to TS38.214 Section 6.1.2.1 (Rel-16) [2]
	When the UE is scheduled to transmit a transport block and no CSI report, or the UE is scheduled to transmit a transport block and a CSI report(s) on PUSCH by a DCI or a RAR UL grant, the 'Time domain resource assignment' field value m of the DCI or of the RAR UL grant provides a row index m + 1 to an allocated table. The determination of the used resource allocation table is defined in Clause 6.1.2.1.1. The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, the PUSCH mapping type, and the number of repetitions (if numberOfRepetitions is present in the resource allocation table) to be applied in the PUSCH transmission.
[…]



-	The slot Ks where the UE shall transmit the PUSCH is determined by K2 as Ks =, if UE is configured with ca-SlotOffset for at least one of the scheduled and scheduling cell, Ks =, otherwise, and where n is the slot with the scheduling DCI, K2 is based on the numerology of PUSCH, and  and  are the subcarrier spacing configurations for PUSCH and PDCCH or PDSCH carrying the RAR UL grant, respectively, 


-	 and are the and the, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH or PDSCH carrying the RAR UL grant, and are the  and the,respectively, which are determined by higher-layer configured ca-SlotOffset for the cell transmitting the PUSCH, as defined in clause 4.5 of [4, TS 38.211], and
-	for PUSCH scheduled by DCI format 0_1, if pusch-RepTypeIndicatorDCI-0-1  is set to 'pusch-RepTypeB', the UE applies PUSCH repetition Type B procedure when determining the time domain resource allocation. For PUSCH scheduled by DCI format 0_2, if pusch-RepTypeIndicatorDCI-0-2 is set to 'pusch-RepTypeB', the UE applies PUSCH repetition Type B procedure when determining the time domain resource allocation. Otherwise, the UE applies PUSCH repetition Type A procedure when determining the time domain resource allocation for PUSCH scheduled by PDCCH.
-	For PUSCH repetition Type A, the starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are determined from the start and length indicator SLIV of the indexed row:

if  then


else 



where, and
-	For PUSCH repetition Type B, the starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are provided by startSymbol and length of the indexed row of the resource allocation table, respectively.
-	For PUSCH repetition Type A, the PUSCH mapping type is set to Type A or Type B as defined in Clause 6.4.1.1.3 of [4, TS 38.211] as given by the indexed row. 
-	For PUSCH repetition Type B, the PUSCH mapping type is set to Type B.
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