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1 Introduction

This document addresses some identified corrections to DL/UL resource allocation, differences in PUSCH resource allocation for contention-based and non-contention based RA, and also remaining details of UL transmission procedure for configured grants. A set of draft CRs is also attached based on the recommendations in this document.
2 DL/UL Resource Allocation
2.1 Resource allocation by DCI format 0_0/1_0 in USS
According to TS38.214, when the DCI size for DCI format 0_0 and 1_0 in USS is derived from the size of CORESET 0 but applied to another active BWP with size of
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, a scaling factor K is applied to both starting RB and number of RBs. The possible starting RBs are and the number of RBs is an integer multiple of K. The set of K values is {1, 2, 4, 8} with the intention to align with RBG and PRG sizes.

However, RBG and PRG partitioning are based on CRB index and depending on the BWP location and size, the size of the first and/or the last RBG or PRG may be smaller than the others. Therefore, there may be a misalignment between RB resource allocation and RBG/PRG grid, which contradicts the original intention of setting K as a power of 2. Consequently, channel estimation performance of the RBs at the edges of the allocated RBs is degraded since the UE cannot take advantage of the PRG defined by the CRB grid. Secondly, multiplexing with other UEs becomes more difficult which may lead to degradation in resource utilization. An example is shown in Figure 1 assuming the active BWP starts from an odd numbered CRB and the sizes of RBG, PRG and K are 2. It can be seen that the RB allocation is not aligned with the RBG and PRG grid according to the current scheme. One way to address the issue is to reduce the size of the first RB unit, if necessary, in the same way as RBG and PRG partitioning, i.e. 
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Proposal 1: When scaling factor K is applied to determine the frequency domain resource allocation, the possible starting RBs are 
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 and the possible number of RBs are 
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 otherwise. An attached draft CR (Draft CR1_214) provides the proposed correction.
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Figure 1: Illustration of misalignment between RBG/PRG and scaled resource allocation for active BWP when size of DCI format 0_0/1_0 in USS is determined by CORESET 0.
2.2 Handling of frequency resource allocation for PUSCH scheduled by RAR

A received RAR schedules a PUSCH corresponding to a transmitted RA preamble. For contention-based RA (CBRA) procedure, the PUSCH is also known as RA Msg3, whereas for contention-free RA (CFRA), successful reception of a PDSCH containing the RAR terminates the RA procedure since  the preamble was indicated by the gNB (e.g. in a PDCCH order). The description in the latest approved version of 38.213 (v. 15.3) essentially describes only Msg3 PUSCH. This was corrected during the recent email approval discussion to also include CFRA by using the more general description of “PUSCH scheduled by RAR UL grant”. However, the contents are still primarily focused on Msg3 PUSCH. For RA Msg3, frequency domain RA is determined by the size of the initial UL BWP since the gNB does not know which UE (idle or connected) transmitted the preamble. Secondly, transform precoding is applied based on the value of the higher layer parameter msg3-transformPrecoder. This should not be the case for CFRA because the UE is known to the gNB. Therefore, frequency domain resource allocation and application of transform precoding to the PUSCH should follow the parameters provided in the active UL BWP configuration, albeit with the resource allocation restrictions imposed by the RAR UL grant. Take a simple example where the initial UL BWP is configured as 100 PRBs but the active BWP is configured as 180 PRBs. This is okay for CBRA as the Msg3 payload size is one of 56 or 72 bits depending on the RRC connection message (see the RAN2 LS in R1-1805814). In contrast, it should be possible to schedule the entire active UL BWP for the UE for PUSCH following termination of a CFRA procedure.  
A second issue is whether or not transform precoding is applied for PUSCH following a CFRA procedure. A related issue is now being discussed in a separate agenda item for retransmissions of a TB initially transmitted on a configured UL grant. Some discussion is provided in Section 3 but we note here that since application of transform precoding is also described in 38.214, Sec 8.3 of 38.214 can simply refer to 38.214. 

Proposal 2: distinguish transmission parameters for PUSCH scheduled by RAR UL grant corresponding to CBRA or CFRA. The attached draft CR (Draft CR2_213) provides the correction to 38.213.  
It was agreed at RAN1 #94 that if a UE is configured for multi-slot PUSCH (i.e. pusch-AggregationFactor is configured), PUSCH with repetitions is not applied to RA Msg3. It is not clear if this agreement was meant to also apply more generally to PUSCH scheduled by RAR UL grant or specifically only for RA Msg3 since the network cannot identify the UE for CBRA. This point should be clarified in RAN1. 
Proposal 3: clarify whether the agreement that PUSCH with repetitions is not applied to RA Msg3 also applies to PUSCH following termination of a CFRA procedure.

Finally, a second draft CR to 38.214 (Draft CR3_214) is provided to change usage of Msg3 in 38.214 to be aligned with the description in 38.213, i.e. “PUSCH scheduled by RAR UL grant”.
3 Corrections to UL data transmission procedures
3.1 On scheduled retransmission of a TB initially transmitted on a configured UL grant

An open issue at the past few RAN1 meetings involves which set of transmission parameters between configuredGrantConfig and pusch-Config a UE selects for a scheduled retransmission of a TB initially transmitted on a configured UL grant. The email discussion of [1] resulted in the following agreements:

	Agreement [94b-NR-04]:
Proposal 1:
· For a configured grant PUSCH, tp-pi2BPSK in the PUSCH-Config is applied if the transformPrecoder is enabled in ConfiguredGantConfig.
Proposal 2:

· For a PUSCH transmitted on a Type1/Type2 configured grant, all parameters in the ConfiguredGrantConfig are applied for the PUSCH. 
Proposal 3:

· For Type2 configured grant PUSCH triggered by a DCI format 0_1 with NDI=0:
· All parameters in the ConfiguredGrantConfig are applied for the PUSCH.

· For Type2 configured grant PUSCH triggered by a DCI format 0_0 with NDI=0:

· At least when the DCI is detected in USS, all parameters in the ConfiguredGrantConfig are applied for the PUSCH.

· Conclude whether the application of transformPrecoder in the RACH-ConfigCommon is based on CSS or USS for configured grant at RAN1#95 meeting.

Proposal 4:

· For Type1/Type2 configured grant PUSCH triggered by a DCI format 0_1 with NDI=1:
· All parameters in the PUSCH-Config are applied for the PUSCH except parameters mcs-Table/mcs-TableTransformPrecoder, P0-PUSCH-Alpha and powerControlLoopToUse which provided by ConfiguredGrantConfig are applied.

· For Type1/Type2 configured grant PUSCH triggered by a DCI format 0_0 with NDI=1:

· All parameters in the PUSCH-Config are applied for the PUSCH except following:

· P0-PUSCH-Alpha, and powerControlLoopToUse are from the ConfiguredGrantConfig.

· Conclude at RAN1 #95 meeting that whether the application of transformPrecoder in the RACH-ConfigCommon or PUSCH-Config and mcs-Table/mcs-TableTransformPrecoder depends on whether the DCI is detected in CSS or USS.

Proposal 5:

· At least align the bit widths of Frequency domain resource assignment and Frequency hopping flag field in DCI format 0_1 between the DCI with CRC scrambled by CS-RNTI with NDI=0 and the DCI with CRC scrambled by CS-RNTI with NDI=1 to avoid the ambiguity of NDI filed position in the DCI.
· Conclude at RAN1 #95 meeting on how to align the total size of DCI format 0_1 with CRC scrambled by CS-RNTI and DCI format 0_1 with CRC scrambled by C-RNTI.



First we note that there may be an inconsistency in Proposal 4 of the agreement. The UE behavior is not defined if, for instance, mcs-TableTransformPrecoder is provided in configuredGrantConfig but transform precoding is not configured in pusch-Config. To avoid this inconsistency, the UE may as well follow whatever MCS table is provided in pusch-Config. Therefore, the agreement can be updated to:
Proposal 4: Update Proposal 4 of the [94-NR-04] agreement as follows,

· For Type1/Type2 configured grant PUSCH triggered by a DCI format 0_1 with NDI=1:
· All parameters in the PUSCH-Config are applied for the PUSCH except parameters mcs-Table/mcs-TableTransformPrecoder, P0-PUSCH-Alpha and powerControlLoopToUse which provided by ConfiguredGrantConfig are applied.
Regarding the application of transform precoding based on the meaning of fallback DCI, we discussed this issue in a previous contribution (R1-1810522) noting that this was actually an open issue that was never resolved since the RAN1 #90bis meeting. For convenience we repeat here the main arguments. The motivation for using the Msg3 UL waveform for PUSCH scheduled by fallback DCI was to avoid ambiguity during RRC reconfiguration. This can be resolved by the network scheduling such a PUSCH with DCI format 0_0 in a CSS. We note that for a configured USS a UE is configured to use either DCI formats 0_0/1_0 or 0_1/1_1. If a different UL waveform compared to the one used for Msg3 is configured for a UE in pusch-Config or in configuredGrantConfig, the network should not be forced to configure DCI format 0_1 in a USS in order to select this UL waveform. Such a network restriction can be avoided by applying the Msg3 UL waveform when a UE detects a DCI format 0_0 in a CSS but not in the USS. 

The scenario is a bit different for PUSCH scheduled by a RAR UL grant. For Msg3 PUSCH the UE should determine whether or not to apply transform precoding according to msg3-transformPrecoder since for CBRA the gNB does not know which UE is transmitting PUSCH. Since PUSCH scheduled by RAR UL grant following CFRA is not scheduled by a PDCCH mapped to USS or CSS, it is simpler to also follow the msg3-transformPrecoder. 
Proposal 5: the meaning of fallback DCI in the context of UL waveform determination is based on search space type. Therefore, for a scheduled PUSCH UL transmission

· If the PUSCH is scheduled with DCI format 0_0 in a CSS or by an RAR UL grant or if the UE is not provided with transformPrecoder in the pusch-Config IE, the UE enables or disables transform precoding according to msg3-transformPrecoder. 
· If the PUSCH is scheduled by DCI format 0_0 or 0_1 in a USS the UE applies transform precoding according to transformPrecoder in pusch-Config or configuredGrantConfig (for a Type2 activation/deactivation); otherwise if transformPrecoder is not provided, the UE applies transform precoding according to msg3-transformPrecoder.
Regarding DCI size alignment when CRC is scrambled by C-RNTI or CS-RNTI, we note that a UE would be configured with pusch-Config either before or at the same time as configuredGrantConfig. Therefore, a simple solution would be to fix the sizes of configurable fields in DCI format 0_1 based on pusch-Config and these same sizes are used for DCI format 0_1 associated with CS-RNTI. This implies a restriction to resource allocation type, frequency hopping and RBG size for configuredGrantConfig such that the intended bit widths of frequency RA and frequency hopping fields are no larger than those determined by pusch-Config. This in our view is a minor restriction at best in the highly unlikely scenario that these fields would require larger bit widths for configured PUSCH compared to dynamically scheduled PUSCH.
Proposal 6: The bit widths of configurable fields in DCI format 0_1 are determined by pusch-Config and do not change if a PUSCH is scheduled by DCI format 0_1 with CRC scrambled by CS-RNTI.
Finally, the PUSCH DMRS scrambling sequence initialization in 38.211 is missing the case for a Type1 configured PUSCH when transform precoding is disabled. The attached CR4_211 provides a correction.
4 Conclusion
This contribution discussed several leftover issues and corrections to Rel-15 NR DL/UL scheduling and UL data transmission procedures. The proposals are summarized as follows:
Proposal 1: When scaling factor K is applied to determine the frequency domain resource allocation, the possible starting RBs are 
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 otherwise. An attached draft CR (Draft CR1_214) provides the proposed correction.
Proposal 2: distinguish transmission parameters for PUSCH scheduled by RAR UL grant corresponding to CBRA or CFRA. The attached draft CR (Draft CR2_213) provides the correction to 38.213.  
Proposal 3: clarify whether the agreement that PUSCH with repetitions is not applied to RA Msg3 also applies to PUSCH following termination of a CFRA procedure.

Proposal 4: Update Proposal 4 of the [94-NR-04] agreement as follows,

· For Type1/Type2 configured grant PUSCH triggered by a DCI format 0_1 with NDI=1:
· All parameters in the PUSCH-Config are applied for the PUSCH except parameters mcs-Table/mcs-TableTransformPrecoder, P0-PUSCH-Alpha and powerControlLoopToUse which provided by ConfiguredGrantConfig are applied.
Proposal 5: the meaning of fallback DCI in the context of UL waveform determination is based on search space type. Therefore, for a scheduled PUSCH UL transmission

· If the PUSCH is scheduled with DCI format 0_0 in a CSS or by an RAR UL grant or if the UE is not provided with transformPrecoder in the pusch-Config IE, the UE enables or disables transform precoding according to msg3-transformPrecoder. 
· If the PUSCH is scheduled by DCI format 0_0 or 0_1 in a USS the UE applies transform precoding according to transformPrecoder in pusch-Config or configuredGrantConfig (for a Type2 activation/deactivation); otherwise if transformPrecoder is not provided, the UE applies transform precoding according to msg3-transformPrecoder.
Proposal 6: The bit widths of configurable fields in DCI format 0_1 are determined by pusch-Config and do not change if a PUSCH is scheduled by DCI format 0_1 with CRC scrambled by CS-RNTI.
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