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1. Introduction
In this contribution, we address the remaining issues related to random access and UL DCI as the followings, and provide the corresponding proposals:
1) RB set configuration for PRACH preamble, Msg. A preamble, and Msg. A PUSCH
2) Size of DCI format when the fall-back DCI is transmitted in CSS

2. Discussion
2.1. UL RB set determination for Msg. A PUSCH
In previous meeting, the issue of UL RB set determination for Msg. A PUSCH occasion (i.e., PO) was discussed. One of the proposals was that the UL RB set for Msg. A PUSCH should be restricted in single RB set, and the RB set should be same UL RB set as the PRACH transmission. However, it is undesirable to restrict Msg. A PUSCH in only one RB set, since many TDMed POs would be required to support the association with multiple ROs, and the TDMed POs might restrict flexible DL-UL configuration from gNB perspective. Moreover, it would be undesirable to restrict Msg. A PUSCH only to the RB set with PRACH transmission as well, since the RO-to-PO mapping might not be efficient compared to the original 2-step RACH design.
For these reasons, it is preferred to support PO allocation over multiple RB sets based on configuration without any changing of the current RO-to-PO mapping design. To be specific, firstly, one interlace in one RB set is considered as a unit interlace, and the unit interlaces are indexed in {interlace index-first, RB set index-second} manner. For example, as shown in the Figure 1, the interlace x in the RB set y can be the unit interlace index y × M + x, where M is the number of interlaces for the given SCS. Given that, the RRC parameters such as the starting interlace index, number of interlaces per PO, and number of FDMed POs, are interpreted based on the unit interlace index. By doing so, the POs can be allocated over multiple RB sets, and given that, the current RO-to-PO mapping is just applied for the POs without any change and without causing any resource inefficiency.



Figure 1. Unit interlace index for Msg. A PUSCH allocation. (assuming M=5 for 30 kHz SCS)

Proposal 1: It is supported that Msg. A PUSCH is configured over multiple UL RB sets based on the following way, which doesn’t require any change of current RO-to-PO mapping and doesn’t cause any resource inefficiency.
· The interlace x in the RB set y is considered as an unit interlace with index y × M + x, where M is the number of interlaces for the given SCS.
· The RRC parameters such as the starting interlace index, number of interlaces per PO, and number of FDMed POs, are interpreted based on the unit interlace index.

2.2. RB set configuration for random access procedure
In previous meeting, regarding the UL RB set size/range determination for Msg. 3 PUSCH transmission, following TPs were agreed. 

	8.3	PUSCH scheduled by RAR UL grant
*** Unchanged text is omitted ***
If useInterlace-PUCCH-PUSCH is provided by BWP-UplinkCommon or BWP-UplinkDedicated, the frequency domain resource allocation is by uplink resource allocation type 2 [6, TS 38.214]. A UE processes the frequency domain resource assignment field as follows
-	truncate the frequency domain resource assignment field to the  LSBs if , or to the  LSBs if   
-	for interlace allocation of a PUSCH transmission, interpret the  MSBs of the truncated frequency domain resource assignment field for the active UL BWP as for the  MSBs of the frequency domain resource assignment field in DCI format 0_0 [6, TS 38.214]
-	for RB set allocation of a PUSCH transmission, the RB set of the active UL BWP is the RB set of the PRACH transmission associated with the RAR UL grant. The UE assumes that the RB set is defined as when the UE is not provided intraCellGuardBandUL-r16 [6, TS 38.214].
A UE determines whether or not to apply transform precoding as described in [6, TS 38.214]. 
*** Unchanged text is omitted ***



	[bookmark: _Toc36645573][bookmark: _Toc45810618]6.1.2.2.3	Uplink resource allocation type 2
*** Unchanged text is omitted ***
In uplink resource allocation of type 2, the resource block assignment information defined in [5, TS 38.212] indicates to a UE a set of up to M interlace indices, and for DCI 0_0 monitored in a UE-specific search space and DCI 0_1 a set of up to   contiguous RB sets, where M and interlace indexing are defined in Clause 4.4.4.6 in [4, TS 38.211]. Within the active UL BWP, the assigned physical resource block  is mapped to virtual resource block  For DCI 0_0 monitored in a UE-specific search space and DCI 0_1, the UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and the union of the indicated set of RB sets and intra-cell guard bands defined in Clause 7 between the indicated RB sets, if any. For DCI 0_0 monitored in a common search space, the UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and a single uplink RB set of the active UL BWP. For DCI 0_0 monitored in a CSS with CRC scrambled by an RNTI other than TC-RNTI, the uplink RB set is the lowest indexed one amongst uplink RB set(s) that intersects the lowest-indexed CCE of the PDCCH in which the UE detects the DCI 0_0 in the active downlink BWP. If there is no intersection, the uplink RB set is RB set 0 in the active uplink BWP. For DCI 0_0 monitored in a CSS with CRC scrambled by TC-RNTI, the uplink RB set is the same one in which the UE transmits the PRACH associated with the RAR UL grant, in which case the UE assumes that the uplink RB set is defined as when the UE is not configured with intraCellGuardBandUL-r16 (see Clause 7)..
*** Unchanged text is omitted ***



The reason for the above change was to avoid the situation where the idle mode UE and the connected mode UE may have different assumptions about the UL RB set size/range for the Msg. 3 PUSCH transmission. On the other hand, this issue is not only limited to Msg. 3 PUSCH transmission. Specifically, the idle mode UE and the connected mode UE should assume the same UL RB set size/range for Msg. A PUSCH transmission (i.e., PUSCH occasion (PO)), and moreover, the idle mode UE and the connected mode UE should assume the same UL RB set size/range for PRACH preamble (RO) transmission, due to the same reason as for the above Msg. 3 PUSCH transmission. Therefore, the UE should assume that the UL RB set is defined based on nominal intra-cell guard band configuration (rather than UE-specifically configured guard band) for PRACH preamble (RO) as well as Msg. A PUSCH (PO) transmissions.

Proposal 2: For PRACH preamble (RO) as well as Msg. A PUSCH (PO) transmissions, the UL RB set size/range is determined based on nominal intra-cell guard band configuration.
· The corresponding TP is provided in Section 3.

2.3 The size of fall-back DCI in CSS 
[bookmark: _GoBack]According to clause 7.3.1.0 in TS 38.212 [2], the size of DCI format is determined based on the initial UL BWP when the fall-back DCI (e.g., DCI format 0_0) is transmitted in CSS. In order to keep the legacy NR design, for the DCI format 0_0 transmitted in CSS, it is desirable to determine the size of DCI format 0_0 (i.e., X bits size of FDRA field) based on the SCS of the initial UL BWP. In case when UE is operating in the initial UL BWP (e.g., DCI format 0_0 with TC_RNTI for the UE is transmitted in CSS during initial access procedure), there is no ambiguity between the size of DCI format 0_0 and the required number of bits for the resource allocation of PUSCH transmission. Even in case when the UE is operating in an active UL BWP other than the initial UL BWP, there is no ambiguity if the SCS of initial UL BWP and the SCS of the active UL BWP are the same.
However, in case when UE is operating an active UL BWP but the SCS of initial UL BWP and the SCS of the active UL BWP are different, the size of DCI format 0_0 would be different from the required number of bits for the resource allocation (e.g., 6 bit for RIV or 5bit for bitmap) of PUSCH transmission. For an example, if the SCS of initial UL BWP is 15 kHz but the SCS of active UL BWP is 30 kHz, the X bit size of FDRA field in DCI format 0_0 is 6, but actually only 5 bits are required for PUSCH resource allocation based on bitmap. In this case, simply the MSB (or LSB) 5 bits among 6 bit FDRA field can be used for PUSCH resource allocation based on bitmap. For another example, if the SCS of initial UL BWP is 30 kHz but the SCS of active UL BWP is 15 kHz, the X bit size of FDRA field in DCI format 0_0 is 5, but actually 6 bits are required for PUSCH resource allocation based on RIV. In this case, one of the following alternatives can be used for PUSCH resource allocation based on RIV:
1. Alt 1: 5 bits in FDRA field are interpreted as the LSB (or MSB) 5 bits out of 6 bits required for RIV based resource allocation, and the remaining MSB (or LSB) 1 bit is assumed to zero.
2. Alt 2: 5 bits in FDRA field are interpreted as the LSB (or MSB) 5 bits out of 6 bits required for RIV based resource allocation, and the remaining MSB (or LSB) 1 bit is indicated by one of the zero padding bit in the DCI.
3. Alt 3: 5 bits in FDRA field indicates interlace group based RIV where an interlace group consists of two interlace (e.g. interlace index k and k+1, or interlace index k and k+5). 

Proposal 3: For DCI format 0_0 transmitted in CSS, X bit size of FDRA field in the DCI format 0_0 is determined based on the SCS of the initial UL BWP.
· In case when the SCS of active UL BWP is different from that of initial BWP, some handling is required by considering the difference between X bit size of FDRA field in DCI format 0_0 and the required number of bits for PUSCH resource allocation.

3. Text Proposals
The followings are the TPs corresponding to Proposal 2 in the above.

3.1 Correction to 38.211 [1]
[bookmark: _Toc29673209][bookmark: _Toc29673350][bookmark: _Toc29674343]
5.3.2	OFDM baseband signal generation for PRACH
[…]

The time-continuous signal  on antenna port  for PRACH is defined by


where  and 

-	 is given by clause 6.3.3; 


-	 is the subcarrier spacing of the initial uplink bandwidth part during initial access. Otherwise,  is the subcarrier spacing of the active uplink bandwidth part; 
-	 is the largest  value among the subcarrier spacing configurations by the higher-layer parameter scs-SpecificCarrierList;
-	[image: ] is the lowest numbered resource block of the initial uplink bandwidth part and is derived by the higher-layer parameter initialUplinkBWP during initial access. Otherwise, [image: ] is the lowest numbered resource block of the active uplink bandwidth part and is derived by the higher-layer parameter BWP-Uplink; 
-	 is the frequency offset of the lowest PRACH transmission occasion in frequency domain with respect to physical resource block 0 of the active uplink bandwidth part. The quantity  is given by the higher-layer parameter msgA-RO-FrequencyStart if configured and a type-2 random-access procedure is initiated as described in clause 8.1 of [5, TS 38.213], otherwise by msg1-FrequencyStart as described in clause 8.1 of [5 TS 38.213];
-	[image: ] is the PRACH transmission occasion index in frequency domain for a given PRACH transmission occasion in one time instance as given by clause 6.3.3.2; 
-	[image: ] is the number of resource blocks occupied and is given by the parameter allocation expressed in number of RBs for PUSCH in Table 6.3.3.2-1. 
-	 is the start CRB index of uplink RB set . The UE assumes that the uplink RB set is defined as when the UE is not provided intraCellGuardBandUL-r16. [6, TS 38.214]
-	 is the index of the RB set which contains the lowest PRACH transmission occasion in frequency domain indicated by . The UE may assume that  is configured such that each PRACH transmission occasion is fully contained within an RB set.
 […]
3.2 Correction to 38.213 [3]

8.1A	PUSCH for Type-2 random access procedure
[…]
A UE determines time resources and frequency resources for PUSCH occasions in an active UL BWP from msgA-PUSCH-Config for the active UL BWP. If the active UL BWP is not the initial UL BWP and msgA-PUSCH-Config is not provided for the active UL BWP, the UE uses the msgA-PUSCH-Config provided for the initial UL BWP.
A UE determines a first interlace or first RB for a first PUSCH occasion in an active UL BWP respectively from interlaceIndexFirstPO-MsgA-PUSCH or from frequencyStartMsgA-PUSCH that provides an offset, in number of RBs in the active UL BWP, from a first RB of the active UL BWP. A PUSCH occasion includes a number of interlaces or a number of RBs provided by nrofInterlacesPerMsgA-PO or by nrofPRBs-perMsgA-PO, respectively. Consecutive PUSCH occasions in the frequency domain of an UL BWP are separated by a number of RBs provided by guardBandMsgA-PUSCH. A number of PUSCH occasions in the frequency domain of an UL BWP is provided by nrofMsgA-PO-FDM. If a UE is provided with useInterlacePUCCH-PUSCH by BWP-UplinkCommon or BWP-UplinkDedicated, the UE assumes that the RB set is defined as when the UE is not provided intraCellGuardBandUL-r16 [6, TS 38.214].
If a UE does not have dedicated RRC configuration, or has an initial UL BWP as an active UL BWP, or is not provided startSymbolAndLengthMsgA-PO, msgA-PUSCH-timeDomainAllocation provides a SLIV and a PUSCH mapping type for a PUSCH transmission by indicating 
-	one of the first maxNrofUL-Allocations values from PUSCH-TimeDomainResourceAllocationList, if PUSCH-TimeDomainResourceAllocationList is provided in PUSCH-ConfigCommon
-	one of the entries from table 6.1.2.1.1-2 or table 6.1.2.1.1-3 in [6, TS 38.214], if PUSCH-TimeDomainResourceAllocationList is not provided in PUSCH-ConfigCommon
else, the UE is provided a SLIV by startSymbolAndLengthMsgA-PO, and a PUSCH mapping type by mappingTypeMsgA-PUSCH for a PUSCH transmission. 
 […]

4. Conclusion
In this contribution, the remaining issues related to random access and UL DCI were discussed, and the followings are proposed. 

Proposal 1: It is supported that Msg. A PUSCH is configured over multiple UL RB sets based on the following way, which doesn’t require any change of current RO-to-PO mapping and doesn’t cause any resource inefficiency.
· The interlace x in the RB set y is considered as an unit interlace with index y × M + x, where M is the number of interlaces for the given SCS.
· The RRC parameters such as the starting interlace index, number of interlaces per PO, and number of FDMed POs, are interpreted based on the unit interlace index.

Proposal 2: For PRACH preamble (RO) as well as Msg. A PUSCH (PO) transmissions, the UL RB set size/range is determined based on nominal intra-cell guard band configuration.
· The corresponding TP is provided in Section 3.

Proposal 3: For DCI format 0_0 transmitted in CSS, X bit size of FDRA field in the DCI format 0_0 is determined based on the SCS of the initial UL BWP.
· In case when the SCS of active UL BWP is different from that of initial BWP, some handling is required by considering the difference between X bit size of FDRA field in DCI format 0_0 and the required number of bits for PUSCH resource allocation.
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