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1. Introduction

This contribution analyzes remaining issue on additional PUSCH validation rule [1] and alignment of terminology for RAR [2] and provides our proposals.
2. Discussion
2.1 Additional PUSCH validation rule
Based on discussion in RAN1#100bis e-meeting[1], it is common understanding that the rule for “PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not used for PRACH transmissions” apply to the RACH occasions configured by both 4-step RACH and 2-step RACH. It is FFS whether the RACH occasions not associated with SS/PBCH blocks after an integer number of association periods can be mapped to PUSCH occasions or not. There are two ways to treat the ROs that are not associated with any SSB.
1. These ROs not associated with SS/PBCH blocks are invalid for RO-to-PO mapping
2. These ROs not associated with SS/PBCH blocks are valid for RO-to-PO mapping.

Based on current spec, first of all we will execute the validation and then execute mapping between RO and PO. 

Regarding Alt.2, because these ROs not associated with SS/PBCH blocks are made as valid RO, RO-to-PO mapping will be executed. Although the PUSCH mapped to these ROs not associated with SS/PBCH blocks will not be used, gNB can schedule these unused PUSCH resources for other purpose. Because unused PUSCH resource won’t be wasted and current spec needn’t be changed, we prefer to Alt.2
Based on the above analysis, we can get the following proposal:
Proposal 1: We prefer to these ROs not associated with SS/PBCH blocks are valid for RO-to-PO mapping.  Current spec needn’t be changed.
2.2 Discussion about alignment of terminology for RAR
Based on discussion in RAN1#100bis e-meeting [2], we can know the terminology of RAR and fallbackRAR/successRAR is not aligned in 38.213 and 38.214. And there might be some confusion whether the terminology of “RAR UL grant” includes both the “RAR UL grant” for type-1 random access and “fallbackRAR/successRAR UL grant” for type-2 random access. In [2], 2 methods were proposed to resolve this issue.

1.  Apply to “RAR UL grant” includes both RAR UL grant for 4-step RACH and fallbackRAR UL grant for 2-step RACH.
2. Update “RAR UL grant” to RAR UL grant for 4-step RACH and fallbackRAR UL grant for 2-step RACH
We prefer to Alt.1 because Alt.1 can resolve misalignment of terminology for RAR between TS 38.213 and TS 38.214 and spec change for Alt.1 is less than that for Alt.2.
Regarding below TP in 7.1.1.1, 38.213, we add “type-2 random access procedure” to judgment condition in order to apply PUSCH power control methodology related to below TP in 7.1.1.1 for fallback case of 2-step RACH.
In addition, we suggest adding the word “success RAR” to section 11.1 in 38.213 in order to make spec more complete.
So our proposal is as follows:
Proposal 2: We suggest applying to “RAR UL grant” includes both RAR UL grant for 4-step RACH and fallbackRAR UL grant for 2-step RACH. In addition, we suggest adding the word “success RAR” to section 11.1 in 38.213 in order to make spec more complete. Below TPs for TS 38.214& TS 38.213 are adopted.
----------------------------------------Start of TP for TS 38.214 -------------------------------------------------------
<Unchanged Text Omitted>
5.1
UE procedure for receiving the physical downlink shared channel
When receiving PDSCH in response to a PUSCH transmission scheduled by a RAR UL grant or corresponding PUSCH retransmission, or when receiving PDSCH in response to a PUSCH for Type-2 random access procedure, or corresponding PUSCH retransmission, the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
<Unchanged Text Omitted>
6.1.2.2
Resource allocation in frequency domain

The UE shall determine the resource block assignment in frequency domain using the resource allocation field in the detected PDCCH DCI except for a PUSCH transmission scheduled by a RAR UL grant, in which case the frequency domain resource allocation is determined according to clause 8.3 of [6, 38.213] or clause X.Y of [6, 38.213] respectively. Three uplink resource allocation schemes type 0, type 1 and type 2  are supported. Uplink resource allocation scheme type 0 is supported for PUSCH only when transform precoding is disabled. Uplink resource allocation scheme type 1 and type 2 are supported for PUSCH for both cases when transform precoding is enabled or disabled.
<Unchanged Text Omitted>
6.1.3
UE procedure for applying transform precoding on PUSCH

For a PUSCH scheduled by RAR UL grant, or for a PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, the UE shall consider the transform precoding either 'enabled' or 'disabled' according to the higher layer configured parameter msg3-transformPrecoder.
<Unchanged Text Omitted>
6.1.4.1
Modulation order and target code rate determination

For a PUSCH scheduled by RAR UL grant or 


for a MsgA PUSCH transmission, or
<Unchanged Text Omitted>
6.1.4.2
Transport block size determination

For a PUSCH scheduled by RAR UL grant or 


<Unchanged Text Omitted>
6.3.1
Frequency hopping for PUSCH repetition Type A

For a PUSCH scheduled by RAR UL grant, or by DCI format 0_0 with CRC scrambled by TC-RNTI, frequency offsets are obtained as described in clause 8.3 of [6, TS 38.213]. For a PUSCH scheduled by DCI format 0_0/0_1 or a PUSCH based on a Type2 configured UL grant activated by DCI format 0_0/0_1 and for resource allocation type 1, frequency offsets are configured by higher layer parameter frequencyHoppingOffsetLists in pusch-Config. For a PUSCH scheduled by DCI format 0_2 or a PUSCH based on a Type2 configured UL grant activated by DCI format 0_2 and for resource allocation type 1, frequency offsets are configured by higher layer parameter frequencyHoppingOffsetLists-ForDCIFormat0_2 in pusch-Config.

<Unchanged Text Omitted>
----------------------------------------End of TP for TS 38.214 -------------------------------------------------------
----------------------------------------Start of TP for TS 38.213 -------------------------------------------------------
4.2 Transmission timing adjustments
<Unchanged Text Omitted>
For a timing advance command received on uplink slot [image: image1.wmf]n

 and for a transmission other than a PUSCH scheduled by a RAR UL grant as described in Clause 8.3, or a PUCCH with HARQ-ACK information in response to a successRAR as described in Clause 8.2A, the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot [image: image2.wmf]1
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<Unchanged Text Omitted>
7.1.1
UE behaviour

<Unchanged Text Omitted>
If a UE established dedicated RRC connection using a Type-1 random access procedure or a Type-2 random access procedure, as described in Clause 8, and is not provided P0-PUSCH-AlphaSet or for a PUSCH transmission scheduled by a RAR UL grant as described in Clause 8.3.
<Unchanged Text Omitted>
11.1
Slot configuration
<Unchanged Text Omitted>

If a UE is not configured to monitor PDCCH for DCI format 2_0, for a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE
-
the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format

-
the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, or a RAR UL grant, or successRAR
<Unchanged Text Omitted>
For a set of symbols of a slot, a UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols in the slot as downlink and to detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, DCI format 2_3, or a RAR UL grant, or successRAR indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot. 
<Unchanged Text Omitted>
For a set of symbols of a slot indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255
-
if one or more symbols from the set of symbols are symbols in a CORESET configured to the UE for PDCCH monitoring, the UE receives PDCCH in the CORESET only if an SFI-index field value in DCI format 2_0 indicates that the one or more symbols are downlink symbols

-
if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives PDSCH or CSI-RS in the set of symbols of the slot
-
if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format , or a RAR UL grant, or successRAR indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot the UE transmits the PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot
-
if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible, and the UE does not detect a DCI format indicating to the UE to receive PDSCH or CSI-RS, or the UE does not detect a DCI format, or a RAR UL grant, or successRAR indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot, the UE does not transmit or receive in the set of symbols of the slot
-
if the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives the PDSCH or the CSI-RS in the set of symbols of the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as downlink

-
if the UE is configured by higher layers to receive DL PRS in the set of symbols of the slot, the UE receives the DL PRS in the set of symbols of the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as downlink or flexible.

-
if the UE is configured by higher layers to transmit PUCCH, or PUSCH, or PRACH in the set of symbols of the slot, the UE transmits the PUCCH, or the PUSCH, or the PRACH in the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as uplink
-
if the UE is configured by higher layers to transmit SRS in the set of symbols of the slot, the UE transmits the SRS only in a subset of symbols from the set of symbols of the slot indicated as uplink symbols by an SFI-index field value in DCI format 2_0

-
a UE does not expect to detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as downlink and also detect a DCI format, or a RAR UL grant, or successRAR indicating to the UE to transmit SRS, PUSCH, PUCCH, or PRACH, in one or more symbols from the set of symbols of the slot
<Unchanged Text Omitted>
For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
-
the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format

-
the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, or a RAR UL grant, successRAR
-
the UE receives PDCCH as described in Clause 10.1
<Unchanged Text Omitted>
----------------------------------------End of TP for TS 38.213 -------------------------------------------------------
3. Conclusions
In this contribution, we discussed about the remaining issue on 2-step RACH channel structure. Our proposals are as follows:
Proposal 1: We prefer to these ROs not associated with SS/PBCH blocks are valid for RO-to-PO mapping.  Current spec needn’t be changed.
Proposal 2: We suggest applying to “RAR UL grant” includes both RAR UL grant for 4-step RACH and fallbackRAR UL grant for 2-step RACH. In addition, we suggest adding the word “success RAR” to section 11.1 in 38.213 in order to make spec more complete. Above TPs for TS 38.214&38.213 are adopted.
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