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Background
In this contribution, we discuss some corrections on 
· Bitwidth for ‘Time domain resource assignment’ field for format 0_1 and 1_1
· slot index for Msg3 PUSCH transmission
· Ambiguity of terminology ‘Msg3’
Corrections on the bitwidth for ‘Time domain resource assignment’ field for format 0_1 and 1_1

According to the spec 38.212 [1], the bitwidth for ‘Time domain resource assignment’ field is fixed 4 bits for format 0_0 and 1_0, while the bitwidth for ‘Time domain resource assignment’ field for format 1_1 (or format 0_1) is a variable value (0, 1, 2, 3, or 4 bits) and is determined as bits, where I is the number of entries in the higher layer parameter pdsch-TimeDomainAllocationList (or the higher layer parameter pusch-TimeDomainAllocationList). The corresponding agreement is reached in RAN1 Adhoc 1801 as below, that determines the number of bits of ‘Time domain resource assignment’ field for format 0_1 and 1_1.

	Agreements (RAN1 AH 1801):
· The TPs in R1-1801207 for 38.212 is endorsed (to fix typos if any)




Furthermore, a more concrete agreement below regarding how to apply time domain resource allocation configuration is reached in RAN1#92bis. 
	Agreements (RAN1#92bis):
For time-domain signaling for PUSCH scheduled by DCI in USS
· if dedicated RRC signaling has provided a table	
· Use this table for PUSCH transmission scheduled by DCI in USS
· else if RMSI signaling has provided a table
· Use this table for PUSCH transmission scheduled by DCI in USS
· else
· Use the default PUSCH table
For time-domain signaling for PDSCH scheduled by DCI in USS
· if dedicated RRC signaling has provided a table	
· Use this table for PDSCH transmission scheduled by DCI in USS
· else if RMSI signaling has provided a table
· Use this table for PDSCH transmission scheduled by DCI in USS
· else
· Use pattern 1 from the agreed default table




Based on above agreement in RAN1#92bis, for PDSCH scheduled by DCI format 1_1 in USS, if pdsch-TimeDomainAllocationList is provided in either pdsch-ConfigCommon or pdsch-Config, the higher layer configured pdsch-TimeDomainAllocationList is applied, otherwise a default PDSCH time domain resource allocation A is applied. The agreements has been reflected by table 5.1.2.1.1-1 in 38.214 [2] that defines which PDSCH time domain resource allocation configuration to apply. However, the current spec 38.212 [1] does not reflect the agreements accordingly, in which the bitwidth is still determined as bits and I is the number of entries in the higher layer parameter pdsch-TimeDomainAllocationList. The description for bitwidth determination of the ‘Time domain resource assignment’ field in 38.212[1] is missing in case the higher layer parameter pdsch-TimeDomainAllocationList is not provided. The same situation also exists for PUSCH scheduled by DCI format 0_1 in USS. Hence, in order to clarify the bitwidth determination of ‘Time domain resource assignment’ field for format 0_1 and 1_1 in both cases the higher layer parameter pdsch-TimeDomainAllocationList is provided and not provided, we propose:

Proposal 1
· To adopt the following TP1 for Subclause 7.3.1.1.2 and 7.3.1.2.2 of 38.212. 
	=== Text Proposal 1===
=== 38.212 V15.3.0 (2018-09) ===
[bookmark: _Toc517077655][bookmark: _Toc517077657][bookmark: _Toc517077658]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
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:

-	Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Subclause 6.1.2.1 of [6, TS38.214]. The bitwidth for this field is determined as bits, where I is the number of entries in the higher layer parameter pusch-TimeDomainAllocationList if the higher layer parameter pusch-TimeDomainAllocationList is provided, 4 bits otherwise.

7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 

-	Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Subclause 5.1.2.1 of [6, TS 38.214]. The bitwidth for this field is determined as bits, where I is the number of entries in the higher layer parameter pdsch-TimeDomainAllocationList if the higher layer parameter pdsch-TimeDomainAllocationList is provided, 4 bits otherwise.




Corrections on slot index for Msg3 PUSCH transmission

According to 38.213[3] below, if UE receives a PDSCH with a RAR message in slot n, the UE transmits an Msg3 PUSCH in slot . The subcarrier spacing configuration for PDSCH with RAR message and PUSCH scheduled by RAR UL grant can be different. Especially for supplementary UL operation, reference subcarrier spacing of NUL and SUL are configured by higher layer parameter subcarrierSpacing and subcarrierSpacing2, respectively. The subcarrierSpacing and subcarrierSpacing2 can be different for deployment operation. Selecting NUL or SUL carrier for performing Random Access procedure can also result in different subcarrier spacing configuration for PDSCH with RAR message and PUSCH.

	=== 38.213 V15.3.0 (2018-09) ===
[bookmark: _Toc517265050]8.3	Msg3 PUSCH









With reference to slots for Msg3 PUSCH transmissions, if in slot  a UE receives a PDSCH with a RAR message for a corresponding PRACH transmission from the UE, the UE transmits an Msg3 PUSCH in slot , where  and  are provided in [6, TS 38.214]. The UE may assume a minimum time between the last symbol of a PDSCH reception conveying a RAR message and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR message in the PDSCH is equal to  msec.  is a time duration of  symbols corresponding to a PDSCH reception time for UE processing capability 1 when additional PDSCH DM-RS is configured and,  is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214]. 




The different subcarrier spacing configuration between the PDSCH with RAR message and PUSCH leads to the slot number misalignment if based on the current equation (). The same principle for PUSCH transmission in 6.1.2.1 of 38.214[2] can be applied to this case. Hence to resolve the slot number misalignment due to different subcarrier spacing configuration between PDSCH and PUSCH, we propose:

Proposal 2
· To adopt the following TP2 for Subclause 8.3 of 38.213 to clarify the slot index for Msg3 PUSCH transmission even in case the subcarrier spacing configuration of PDSCH and PUSCH are different.

	=== Text Proposal 2===
=== 38.213 V15.3.0 (2018-09) ===
8.3	Msg3 PUSCH








With reference to slots for Msg3 PUSCH transmissions, if in slot  a UE receives a PDSCH with a RAR message for a corresponding PRACH transmission from the UE, the UE transmits an Msg3 PUSCH in slot , where  and  are provided in [6, TS 38.214], and and are the subcarrier spacing configuration for PUSCH and PDSCH, respectively. The UE may assume a minimum time between the last symbol of a PDSCH reception conveying a RAR message and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR message in the PDSCH is equal to  msec.  is a time duration of  symbols corresponding to a PDSCH reception time for UE processing capability 1 when additional PDSCH DM-RS is configured and,  is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214]. 


Ambiguity of terminology ‘Msg3’  
There is a description regarding the Msg3 PUSCH in subclause 8.2 of 38.213 [3], that ‘a RAR UL grant schedules a PUSCH transmission from the UE (Msg3 PUSCH)’. It seems Msg3 PUSCH is defined as a PUSCH scheduled by a RAR UL grant. However, to our understanding, the Msg3 PUSCH is intended to be the PUSCH scheduled by the RAR UL grant as part of contention based random access procedure. Hence, in addition to the Msg3 PUSCH, PUSCH scheduled by the RAR UL grant also includes a PUSCH scheduled by the RAR UL grant as part of non-contention based random access procedure. It is necessary to have a same understanding of the ‘Msg3’ PUSCH. Furthermore, 38.321 [4] has defined Msg3 below.

	=== 38.321 V15.3.0 (2018-09) ===
[bookmark: _Toc517229763]3.1	Definitions
Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a random access procedure.



According to the definition of Msg3 in 38.321, the Msg3 is used to transmit on UL-SCH containing a C-RNTI MAC CE or CCCH SDU for contention-based random access. Hence to align the understanding of ‘Msg3’, we propose:

Proposal 3
· To adopt the following TP3 for Subclause 8.2 of 38.213 to distinguish the PUSCH scheduled by RAR UL grant and Msg3 PUSCH.

	=== Text Proposal 3===
=== 38.213 V15.3.0 (2018-09) ===
[bookmark: _Toc525657935][bookmark: _Ref491458133][bookmark: _Ref491451297][bookmark: _Ref491451294][bookmark: _Ref491451293][bookmark: _Ref491451292][bookmark: _Ref491451291][bookmark: _Ref491451289][bookmark: _Ref491444649]8.2	Random access response
A RAR UL grant schedules a PUSCH transmission from the UE (Msg3 PUSCH). The contents of the RAR UL grant, starting with the MSB and ending with the LSB, are given in Table 8.2-1. 
If the value of the frequency hopping flag is 0, the UE transmits Msg3 PUSCH scheduled by the RAR UL grant without frequency hopping; otherwise, the UE transmits Msg3 PUSCH scheduled by the RAR UL grant with frequency hopping.


The Msg3 PUSCH frequency resource allocation is for uplink resource allocation type 1 [6, 38.214]. In case of Msg3 PUSCH transmission with frequency hopping, the first one or two bits,  bits, of the Msg3 PUSCH frequency resource allocation field are used as hopping information bits as described in Table 8.3-1. A UE processes the frequency resource allocation field in an active UL BWP of RBs as follows

-	if 

-	truncate the frequency resource allocation field to its  least significant bits and interpret the truncated frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214] 
-	else




-	insert  most significant bits with value set to '0' after the  bits, where  if the frequency hopping flag is set to '0', and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214]
-	end if
The Msg3 PUSCH MCS is determined from the first sixteen indexes of the applicable MCS index table for PUSCH as described in [6, 38.214]. 

The TPC command value  is used for setting the power of the Msg3 PUSCH scheduled by the RAR UL grant, as described in Subclause 7.1.1, and is interpreted according to Table 8.2-2. 
In a non-contention based random access procedure, the CSI request field in the RAR UL grant indicates whether or not the UE includes an aperiodic CSI report in the corresponding PUSCH transmission according to [6, TS 38.214]. In a contention based random access procedure, the CSI request field is reserved.
Table 8.2-1: Random Access Response Grant Content field size
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	Msg3 PUSCH frequency resource allocation
	14

	Msg3 PUSCH time resource allocation
	4

	MCS
	4

	TPC command for Msg3 PUSCH
	3

	CSI request
	1




Table 8.2-2: TPC Command  for Msg3 PUSCH scheduled by a RAR UL grant
	TPC Command
	Value (in dB)

	0
	-6

	1
	-4

	2
	-2

	3
	0

	4
	2

	5
	4

	6
	6

	7
	8



Unless the UE is configured a subcarrier spacing, the UE receives subsequent PDSCH using same subcarrier spacing as for the PDSCH reception providing the RAR message.
If the UE does not detect the DCI format with CRC scrambled by the corresponding RA-RNTI or the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321].



Conclusion
In this contribution, we discuss some corrections on DL/UL data scheduling. We have the following proposals.

To clarify the bitwidth determination of ‘Time domain resource assignment’ field for format 0_1 and 1_1 in both cases the higher layer parameter pdsch-TimeDomainAllocationList is provided and not provided, we propose:
Proposal 1
· To adopt the following TP1 for Subclause 7.3.1.1.2 and 7.3.1.2.2 of 38.212. 
	=== Text Proposal 1===
=== 38.212 V15.3.0 (2018-09) ===
7.3.1.1.2	Format 0_1
[bookmark: _GoBack]DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
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:

-	Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Subclause 6.1.2.1 of [6, TS38.214]. The bitwidth for this field is determined as bits, where I is the number of entries in the higher layer parameter pusch-TimeDomainAllocationList if the higher layer parameter pusch-TimeDomainAllocationList is provided, 4 bits otherwise.

7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 

-	Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Subclause 5.1.2.1 of [6, TS 38.214]. The bitwidth for this field is determined as bits, where I is the number of entries in the higher layer parameter pdsch-TimeDomainAllocationList if the higher layer parameter pdsch-TimeDomainAllocationList is provided, 4 bits otherwise.




To resolve the slot number misalignment due to different subcarrier spacing configuration between PDSCH and PUSCH, we propose:
Proposal 2
· To adopt the following TP2 for Subclause 8.3 of 38.213 to clarify the slot index for Msg3 PUSCH transmission even in case the subcarrier spacing configuration of PDSCH and PUSCH are different.

	=== Text Proposal 2===
=== 38.213 V15.3.0 (2018-09) ===
8.3	Msg3 PUSCH








With reference to slots for Msg3 PUSCH transmissions, if in slot  a UE receives a PDSCH with a RAR message for a corresponding PRACH transmission from the UE, the UE transmits an Msg3 PUSCH in slot , where  and  are provided in [6, TS 38.214], and and are the subcarrier spacing configuration for PUSCH and PDSCH, respectively. The UE may assume a minimum time between the last symbol of a PDSCH reception conveying a RAR message and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR message in the PDSCH is equal to  msec.  is a time duration of  symbols corresponding to a PDSCH reception time for UE processing capability 1 when additional PDSCH DM-RS is configured and,  is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214]. 



To align the understanding of terminology ‘Msg3’, we propose:
Proposal 3
· To adopt the following TP3 for Subclause 8.2 of 38.213 to distinguish the PUSCH scheduled by RAR UL grant and Msg3 PUSCH.
	=== Text Proposal 3===
=== 38.213 V15.3.0 (2018-09) ===
8.2	Random access response
A RAR UL grant schedules a PUSCH transmission from the UE (Msg3 PUSCH). The contents of the RAR UL grant, starting with the MSB and ending with the LSB, are given in Table 8.2-1. 
If the value of the frequency hopping flag is 0, the UE transmits Msg3 PUSCH scheduled by the RAR UL grant without frequency hopping; otherwise, the UE transmits Msg3 PUSCH scheduled by the RAR UL grant with frequency hopping.


The Msg3 PUSCH frequency resource allocation is for uplink resource allocation type 1 [6, 38.214]. In case of Msg3 PUSCH transmission with frequency hopping, the first one or two bits,  bits, of the Msg3 PUSCH frequency resource allocation field are used as hopping information bits as described in Table 8.3-1. A UE processes the frequency resource allocation field in an active UL BWP of RBs as follows

-	if 

-	truncate the frequency resource allocation field to its  least significant bits and interpret the truncated frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214] 
-	else




-	insert  most significant bits with value set to '0' after the  bits, where  if the frequency hopping flag is set to '0', and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource allocation field as for the frequency resource allocation field in DCI format 0_0 as described in [6, 38.214]
-	end if
The Msg3 PUSCH MCS is determined from the first sixteen indexes of the applicable MCS index table for PUSCH as described in [6, 38.214]. 

The TPC command value  is used for setting the power of the Msg3 PUSCH scheduled by the RAR UL grant, as described in Subclause 7.1.1, and is interpreted according to Table 8.2-2. 
In a non-contention based random access procedure, the CSI request field in the RAR UL grant indicates whether or not the UE includes an aperiodic CSI report in the corresponding PUSCH transmission according to [6, TS 38.214]. In a contention based random access procedure, the CSI request field is reserved.
Table 8.2-1: Random Access Response Grant Content field size
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	Msg3 PUSCH frequency resource allocation
	14

	Msg3 PUSCH time resource allocation
	4

	MCS
	4

	TPC command for Msg3 PUSCH
	3

	CSI request
	1




Table 8.2-2: TPC Command  for Msg3 PUSCH scheduled by a RAR UL grant
	TPC Command
	Value (in dB)

	0
	-6

	1
	-4

	2
	-2

	3
	0

	4
	2

	5
	4

	6
	6

	7
	8



Unless the UE is configured a subcarrier spacing, the UE receives subsequent PDSCH using same subcarrier spacing as for the PDSCH reception providing the RAR message.
If the UE does not detect the DCI format with CRC scrambled by the corresponding RA-RNTI or the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321].
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