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Introduction
In this contribution, we discuss the remaining details of UL transmission procedures for NR.
[bookmark: _Ref178064866]Discussion
Activation/deactivation of Type 2 Configured Grant 
In RAN1#91 it was agreed that 
· Activation and deactivation signaling for Type 2 UL transmission without UL grant/DL SPS is differentiated by different values of two fields in the DCI.
· FFS details.

Here we propose that the two fields that should be differentiated between activation and deactivation are time domain resource allocation and resource block assignment as follows 
· Time domain resource allocation: One of the un-used fields in the time domain resource allocation used for deactivation
· Resource block assignment: It is set to all 1’s in deactivation
 
Proposal 1: It is proposed that the activation and deactivation of configured grant type 2 should be differentiate by resource block assignment and time domain allocation. To deactivate a configured grant type 2, both the resource block assignment and the time domain resource allocation are set to all 1’s.
UCI on PUSCH 
Uplink control information (UCI) is carried either by physical uplink control channel (PUCCH) or physical uplink shared channel (PUSCH) and contains one or several uplink control information i.e.  DL acknowledgement (ACK/NACK), channel state information (CSI) or scheduling request (SR). UCI is transmitted either on PUSCH if the UE transmits user data in the UL or when there is no user data to be transmitted, UCI is carried by PUCCH. Aperiodic CSI can also be transmitted on PUSCH without data as well. 2  The encoding of control data and the corresponding mapping is done as described in sub-clause 5.2.2.6 in 36.212.

Similar to the case of UL transmission with UL grant, for transmission of UCI on PUSCH transmission without UL grant type 1 or type 2, a part of resources can be reserved for transmission of UCI. Also for both types a set of beta_offset values needed, but we think that it can be derived from the beta_offset values used for the dynamic grant.
Proposal 2: For UCI on configured grant, similar parameters as the ones for the dynamic grant can be used. 
SP-CSI on PUSCH
In our companion contribution [3] we discuss in further detail activation/deactivation of SP-CSI reporting on PUSCH. Since not all DCI fields (such as NDI, HARQ process, etc…) are needed when SP-CSI reporting is triggered, these fields can be utilized to provide additional reliability of the activation/deactivation DCI.
Proposal 3: Adopt the following TP for activation/deactivating SP-CSI on PUSCH in 38.214:
[bookmark: _Toc501048188]-----------------------------------------<Start of Text Proposal>-------------------------------------------------------------
5.2.1.5.2	Semi-persistent CSI/Semi-persistent CSI-RS
For semi-persistent reporting on PUSCH, a set of semi-persistent CSI report settings are higher layer configured by Semi-persistent-on-PUSCHReportTrigger and the CSI request field in DCI scrambled with SP-CSI C-RNTI activates or deactivates one of the semi-persistent CSI reports. Deactivation is validated if the CSI request bits in UL DCI are set to all “0” if the field is configured and if the following conditions are set.   
· “New Data Indicator” bit is set to “0”;
· “Redundancy Version” bits are set to all “0”;
· “TPC Command for scheduled PUSCH” bits are set to all “0”;
· “HARQ process number” bits are set to all “0”;
· “Modulation and coding scheme and redundancy version” bits are set to all “1”;
· “Frequency domain resource assignment” bits are set to all “1”;
· “Time domain resource assignment” bits are set to all “1”.
Activation is validated otherwise and if the following conditions are set:
· “New Data Indicator” bit is set to “0”;
· “Redundancy Version” bits are set to all “0”;
· “TPC Command for scheduled PUSCH” bits are set to all “0”;
· “HARQ process number” bits are set to all “0”.
-----------------------------------------<end of Text Proposal>-------------------------------------------------------------
For further motivation on this proposal, we refer to [3]. Another issue is how slot offset is configured/indicated for SP-CSI report, in our view, it should be indicated with the time-domain resource allocation field and the same K2 values as for data transmission can be used, as is further discussed in [4].
Proposal 4: For slot offset indication of SP-CSI, re-use PUSCH time-domain resource allocation field and the K2 values configured for data.

RAR grant
As part of the random access procedure, after receiving Random Access Request in MSG1, gNB will provide the required information in MSG2 - Random Access Response (RAR) message - for UE to send the MSG3 (RRC Connection Request). This is referred to the RAR Grant in the physical layer. In LTE, RAR Grant is a 20-bit message with contents from MSB to LSB as [1]
· Hopping flag – 1 bit
· This is 1 bit of information which governs whether frequency hopping is enabled or not. If the value of the bit is 1 and resource block assignment is type 0, UE should perform PUSCH frequency hopping.
· Fixed size resource block assignment – 10 bits
· 
if 

Truncate the fixed size resource block assignment to its b least significant bits, where , and interpret the truncated resource block assignment according to the rules for a regular DCI format 0
· else 

Insert b most significant bits with value set to '0' after the NUL_hop hopping bits in the fixed size resource block assignment, where the number of hopping bits NUL_hop is zero when the hopping flag bit is not set to 1, and is defined in Table 8.4-1 when the hopping flag bit is set to 1, and , and interpret the expanded resource block assignment according to the rules for a regular DCI format 0
· Truncated modulation and coding scheme – 4 bits
· The truncated modulation and coding scheme field is interpreted such that the modulation and coding scheme corresponding to the Random Access Response grant is determined from MCS indices 0 through 15 in Table 8.6.1-1 from TS 36.213
· TPC command for scheduled PUSCH – 3 bits
· It is indicated in 3 bits as a TPC command whose value varies from 0 to 7. TPC command to power mapping is given in Table 6.2-1 from TS 36.213. The TPC command value ranges from -6 dB to 8 dB with a 2 dB step size
· If a UE is configured with a higher layer parameter pusch-EnhancementsConfig, then this field is used to indicate the Repetition number of Msg3
· UL delay – 1 bit
· If a PDCCH with associated RA-RNTI is detected in subframe n, and the corresponding DL-SCH transport block contains a response to the transmitted preamble sequence, the UE shall, according to the information in the response, transmit an UL-SCH transport block in the first subframe n+k1, k1>=6, if the UL delay field is set to zero where n+k1 is the first available UL subframe for PUSCH transmission, where for TDD serving cell, the first UL subframe for PUSCH transmission is determined based on the UL/DL configuration (i.e., the parameter subframeAssignment) indicated by higher layers. The UE shall postpone the PUSCH transmission to the next available UL subframe after if the field is set to 1.
· CSI request – 1 bit
· This 1 bit of information determines whether an aperiodic CQI, PMI and RI report can be included in the PUSCH transmission. For contention based Random access CSI field is reserved.
For RAR grant in NR, note that RAN2 already has decided on 20 bits for UL grant in RAR, which has the same size as the RAR grant in LTE. It is natural to use a similar RAR grant structure for NR, but certain NR specific design factors need to be considered. We elaborate these aspects in the following.
· For truncated modulation and coding scheme, we can follow LTE by truncating MCS tables by only using the first 16 rows of a MCS table without 256QAM. The specific MCS table used depends on if the network configures OFDM or DFT-S-OFDM for the uplink transmission.
· For TPC command for scheduled PUSCH, we can follow LTE with 3 bits to indicate a value in the range from -6 dB to 8 dB with a 2 dB step size.
· For CSI request field, it could be good to for the gNB to get a CSI report directly during a handover, so we propose to keep this 1-bit field but are open to discuss its necessity.
· For time domain assignment, note that LTE RAR grant is based on an implicit rule, i.e., the UL-SCH transport block is scheduled in the first available UL subframe n+k1, k1>=6, and the transmission is postponed to the next available UL subframe after if the UL delay field is set to 1. NR supports both slot based and non-slot based MSG3 transmissions. For the non-slot based transmission, durations like 2, 4 and 7 OFDM-symbol for the PUSCH may be supported. In NR, UE can be configured with a time domain assignment table of 16 rows giving the OFDM symbols used for PUSCH transmission. For RAR grant, we propose to use 2 bits for time domain assignment to indicate an entry in a truncated time domain assignment table of 4 rows fixed in the spec or configured by RMSI and/or RRC.
· For frequency hopping flag, RAN1 has agreed that intra-slot frequency hopping is supported for MSG3, and thus a 1-bit hopping flag is needed for RAR grant in NR. 
· For fixed size resource block assignment, similar to LTE RAR grant, we can use NR resource allocation type 1 - contiguous RBs with start position and length. With fixed size 20-bit RAR grant and the number of bits used by the above fields, the number of bits left for fixed size resource block assignment is not more than 10. Assuming a ~20-byte MSG3, 6 RBs are needed for MCS=0 and slot based PUSCH transmission with 1+1+1 DMRS configuration. Table 1 shows the maximum number of RBs that can be allocated with NR resource allocation type 1 under some example BWP sizes with start position and length of 1-RB granularity. Considering (1) BWP size in NR can be much larger than the maximum LTE bandwidth and (2) non-slot based MSG3 transmission is supported, the start RB position and length should support x-RB granularity, where x>=1. Some example granularity values are given in Table 2. Like LTE RAR grant,
· If frequency hopping is not enabled, all the bits assigned to the field of fixed size resource block assignment can be used to indicate the start RB position and length.
· If frequency hopping is enabled, some MSB bits assigned to the field of fixed size resource block assignment are used for frequency hopping indication and the remaining LSB bits are used to indicate the start RB position and length. The number of MSB bits used for frequency hopping indication depends on how general PUSCH frequency hopping is designed and the frequency hopping configuration needs to be fixed in the spec or signaled in system information and/or RRC.
[bookmark: _Ref506064520]Table 1: Maximum number of RBs that can be allocated with NR resource allocation type 1 with start position and length of 1-RB granularity
	# of RBs in a BWP: N_RB
	N_RB = 44
	N_RB = 94
	N_RB = 188
	N_RB = 275

	10 bits w/o hopping
	44 RBs
	12 RBs
	6 RBs
	4 RBs

	10 bits w/ 2 bits excluded for hopping 
	7 RBs
	3 RBs
	2 RBs
	1 RB


  
[bookmark: _Ref506065237]Table 2: Proposed granularity of start position and length for fixed size resource block assignment in RAR grant
	# of RBs in a BWP: N_RB
	N_RB <= 94
	94 < N_RB <= 188
	188 < N_RB

	Slot based
	1 RB
	2 RB
	4 RB

	7 symbols
	2 RB
	4 RB
	8 RB

	4 symbols
	4 RB
	8 RB
	16 RB

	2 symbols
	8 RB
	16 RB
	32 RB




[bookmark: _Toc506468836][bookmark: _Toc506469469]Proposal 5: The 20-bit RAR grant in NR has contents from MSB to LSB as
· [bookmark: _Toc506468837][bookmark: _Toc506469470]Hopping flag – 1 bit
· Fixed size time domain assignment – [2-4] bits
· Indicate an entry in a truncated time domain assignment table of 4 rows that is fixed in the spec or configured by RMSI and optionally reconfigured by RRC
· Fixed size resource block assignment – [7-9] bits
· Indicating the start RB position and length. The start RB position and length should support x-RB granularity, where x depends on BWP size, slot vs. non-slot transmission
· If frequency hopping is not enabled, all the bits can be used to indicate the start RB position and length.
· If frequency hopping is enabled, some MSB bits are used for frequency hopping indication and the remaining LSB bits are used to indicate the start RB position and length.
· TPC command for scheduled PUSCH – 3 bits
· Indicate a value in the range from -6 dB to 8 dB with a 2 dB step size
· Truncated modulation and coding scheme – 4 bits
· Indicate an entry of the first 16 rows of a MCS table without 256QAM that depends on the configured OFDM or DFT-S-OFDM for the uplink transmission
· CSI request – 1 bit
· Indicate if an aperiodic CSI report is included in the PUSCH transmission in contention free random access, and is reserved for contention based random access.
PUSCH frequency-hopping
The current text in 38.214 [3] does not specify what happens if the frequency-hopped resource allocation would partially wrap around, i.e. one part of the resource is transmitted at the upper edge of the UL BWP while the other part is transmitted at the lower edge. In case of DFTS-OFDM, UL PAPR would increase and the resource allocation parts at the lower respective upper UL BWP can lead to intermodulation products potentially requiring large power backoff. In case of OFDM, PAPR is not an issue, intermodulation products and potential power backoff however also applies to OFDM. However, gNB can avoid by scheduling such resource allocations and no further specification text is required.
So far it has not been decided at which PUSCH symbol the frequency hop should occur. To gain most from frequency-hopping the split between first and second frequency-hopping segment should be as symmetric as possible. The split should therefore happen either at  or . To align with PUCCH hopping, we propose to frequency-hop after  symbols.
Proposal 6: PUSCH frequency-hopping boundary occurs after  symbols with  the PUSCH length in symbols.
-----------------------------------------<Start of Text Proposal>-------------------------------------------------------------
[bookmark: _Toc501048226][bookmark: _Hlk496168081]6.3	UE PUSCH frequency hopping procedure
In case of resource allocation type 1, whether or not transform precoding is enabled for PUSCH transmission, the UE may perform PUSCH frequency hopping, otherwise no PUSCH frequency hopping is performed. When transform precoding and frequency hopping are enabled for PUSCH, the RE mapping is performed in the following order: the modulated symbols are first mapped across sub-carriers, then across transform precoded symbols within a frequency-hop, then across frequency hops occupying different sets of PRBs.
If a UE is configured by higher layer parameter Frequency-hopping-PUSCH, one of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot PUSCH transmission.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
When frequency hopping on PUSCH is enabled and for resource allocation type 1, frequency offsets are configured by higher layer parameter Frequency-hopping-offsets-set:
-	when the size of the active BWP is less than 50 PRBs, one of two higher layer configured offsets is indicated in the UL grant
-	when the size of the active BWP is equal to or greater than 50 PRBs, one of four higher layer configured offsets is indicated in the UL grant.
The starting RB during in each hop is given by:

	,


where  be the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops.
The first hop contains  symbols and the second hop contains  symbols with  the length of the PUSCH in symbols.

[In case of inter-slot frequency hopping, hopping happens at each slot. The starting RB during slot  is given by:

	, ]




where  is the slot number within a radio frame of the first PUSCH slot of a multi-slot PUSCH transmission,  is the current slot number within a radio frame, where a multi-slot PUSCH transmission can take place,  is the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops.
-----------------------------------------<End of Text Proposal>-------------------------------------------------------------

Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk492593688]In this contribution, we made the following Obsrvations and proposals:
Proposal 1	It is proposed that the activation and deactivation of configured grant type 2 should be differentiate by resource block assignment and time domain allocation. To deactivate a configured grant type 2, both the resource block assignment and the time domain resource allocation are set to all 1’s.
Proposal 2	For UCI on configured grant, similar parameters as the ones for the dynamic grant can be used.
Proposal 3		Adopt the proposed text in the contribution for activation/deactivating SP-CSI on PUSCH in 38.214:
Proposal 4	For slot offset indication of SP-CSI, re-use PUSCH time-domain resource allocation field and the K2 values configured for data
Proposal 5: The 20-bit RAR grant in NR has contents from MSB to LSB as
· Hopping flag – 1 bit
· Fixed size time domain assignment – [2-4] bits
· Indicate an entry in a truncated time domain assignment table of 4 rows that is fixed in the spec or configured by RMSI and optionally reconfigured by RRC
· Fixed size resource block assignment – [7-9] bits
· Indicating the start RB position and length. The start RB position and length should support x-RB granularity, where x depends on BWP size, slot vs. non-slot transmission
· If frequency hopping is not enabled, all the bits can be used to indicate the start RB position and length.
· If frequency hopping is enabled, some MSB bits are used for frequency hopping indication and the remaining LSB bits are used to indicate the start RB position and length.
· TPC command for scheduled PUSCH – 3 bits
· Indicate a value in the range from -6 dB to 8 dB with a 2 dB step size
· Truncated modulation and coding scheme – 4 bits
· Indicate an entry of the first 16 rows of a MCS table without 256QAM that depends on the configured OFDM or DFT-S-OFDM for the uplink transmission
· CSI request – 1 bit
· Indicate if an aperiodic CSI report is included in the PUSCH transmission in contention free random access, and is reserved for contention based random access.
Proposal 6	PUSCH frequency-hopping boundary occurs after  symbols with  the PUSCH length in symbols.
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