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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Remaining issues related to RACH procedures are discussed in this contribution and the corresponding Text Proposal is proposed based on the latest specification [1-4].

[bookmark: _Ref129681832]PUSCH Slot Aggregation and Msg3 
According to TS 38.214, slot aggregation is used for PUSCH transmission when the UE is configured with aggregationFactorUL >1. However, there is no specific reference on PUSCH transmission for Msg3. According to the current description in the specification, the UE shall apply slot aggregation for Msg3 PUSCH if aggregationFactorUL > 1 is configured for the active UL BWP associated with the PRACH transmission. From TS 38.213, Section 8.3:
	When the UE is configured with aggregationFactorUL > 1, the same symbol allocation is applied across the aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the aggregationFactorUL consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 6.1.2.1-2.  



According to TS 38.331, aggregationFactorUL corresponds to L2 parameter pusch-AggregationFactor, which is configured in the IE PUSCH-Config. Therefore, only the BWP configured by UE-specific RRC signaling can be configured with aggregationFactorUL. The initial UL BWP which is configured in SIB1 is not configured with aggregationFactorUL. 
This may cause issues in some cases. For example, an UL BWP with PRACH resource configuration that is configured by UE-specific RRC signaling can be the active BWP of the UE. Meanwhile the BWP can be also configured as initial UL BWP for other UEs. For initial access, the UE assumes there is no slot aggregation for Msg3. However, for a connected mode UE, the BWP is the active BWP and the UE may initiate contention based RACH procedure in the BWP. According to the current description in TS 38.214, the UE shall assume Msg3 uses slot aggregation for PUSCH when aggregationFactorUL > 1 is configured for the active BWP. From network perspective, gNB cannot know whether a detected PRACH preamble corresponds to a contention based RACH procedure due to initial access or a contention based RACH procedure triggered by a connected mode UE. Therefore, gNB would not know if slot aggregation is applied or not on the received PUSCH.
This can be corrected through either of the two approaches below:  
· Alt.1: When the UE is configured with aggregationFactorUL, aggregationFactorUL=1 is assumed for Msg3 PUSCH transmission.
· Alt.2: SIB1 configuration of pusch-AggregationFactor for initial active BWP. 
The text proposals corresponding to Alt.1 is proposed in Appendix A. For Alt.2, the impact is in RAN2 specifications and thus an LS to request RAN2 would be needed. To avoid impact on RRC, it is proposed to adopt the Alt.1 to resolve the issue.
Proposal 1: AggregationFactorUL=1 is assumed for Msg3 PUSCH transmission when the UE is configured with aggregationFactorUL, and adopt the text proposal in Appendix A. 
Corrections on ‘Initial’ Active UL BWP 
In the latest TS 38.213, in Table 8.3-1, it is described as ‘Number of PRBs in initial active UL BWP’. However, there is no concept of ‘initial active UL BWP’ in NR. It is proposed to correct this typo and adopt the text proposal in the Appendix B.
Proposal 2: Correct the typo in Table 8.3-1 of TS 38.213 and adopt the text proposal as proposed in Appendix B.

Clarification on the starting symbol of RAR window
In Section 8.2 of TS38.213, the following describes the start symbol of RAR window:
	

In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with a CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest control resource set the UE is configured for Type1-PDCCH common search space, as defined in Subclause 10.1, that is at least  symbols after the last symbol of the preamble sequence transmission, where  is defined in [10, TS 38.133] and  is the subcarrier spacing configuration for Type1-PDCCH common search space. The length of the window in number of slots, based on the subcarrier spacing for Type1-PDCCH common search space as defined in Subclause 10.1, is provided by higher layer parameter ra-ResponseWindow. 




It states "that is at least  symbols after the last symbol of the preamble sequence transmission". However, the wording of ‘preamble sequence transmission’ is not clear. In Rel-15, there are GPs reserved after the actual preamble transmissions for some preamble formats, e.g. B1/B2/B3/B4. It is not clear whether the start of the RAR window should be determined by counting from the last symbol of the actual PRACH transmission or the corresponding RACH occasion which includes the actual PRACH transmission and also the GP. In our view, it is natural to include the GP into the PRACH preamble format. Hence, the GP should be taken into consideration before the RAR window can starts, and if so, a better terminology would be to replace the words ‘preamble sequence transmission’ with ‘RACH occasion’.

Proposal 3: The RAR window starts at the first symbol of the earliest control resource set the UE is configured for Type1-PDCCH common search space, that is at least  symbols after the last symbol of the RACH occasion. A text proposal for this clarification is provided in Appendix C.


Conclusions
Proposal 1: AggregationFactorUL=1 is assumed for Msg3 PUSCH transmission when the UE is configured with aggregationFactorUL, and adopt the text proposal in Appendix A. 
Proposal 2: Correct the typo in Table 8.3-1 of TS 38.213 and adopt the text proposal as proposed in Appendix B.

Proposal 3: The RAR window starts at the first symbol of the earliest control resource set the UE is configured for Type1-PDCCH common search space, that is at least  symbols after the last symbol of the RACH occasion. A text proposal for this clarification is provided in Appendix C.
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Appendix A: TP of slot aggregation for PUSCH of Msg3 (TS 38.213)
------------------------------------------ Start of Text Proposal ----------------------------------------------
[bookmark: _Toc517265050]8.3	Msg3 PUSCH
Higher layer parameter msg3-transformPrecoding indicates to a UE whether or not the UE shall apply transform precoding, as described in [4, TS 38.211], for an Msg3 PUSCH transmission. 
If the UE applies transform precoding to an Msg3 PUSCH transmission with frequency hopping, the frequency offset for the second hop [6, TS38.214] is given in Table 8.3-1.
Table 8.3-1: Frequency offset for second hop for Msg3 PUSCH transmission with frequency hopping
	Number of PRBs in initial active UL BWP
	
Value of  Hopping Bits
	Frequency offset for 2nd hop

	

	0
	[image: ]

	
	1
	[image: ]

	

	00
	[image: ]

	
	01
	[image: ]

	
	10
	[image: ]

	
	11
	Reserved



The subcarrier spacing for Msg3 PUSCH transmission is provided by higher layer parameter SubcarrierSpacing in BWP-UplinkCommon. A UE transmits PRACH and Msg3 PUSCH on a same uplink carrier of the same serving cell. 
An UL BWP, as described in Subclause 12 and in [4, TS 38.211], for Msg3 PUSCH transmission is indicated by higher layers.
A UE transmits an UL-SCH in an Msg3 PUSCH scheduled by a RAR grant in a corresponding RAR message using redundancy version number 0. Retransmissions, if any, of the UL-SCH in an Msg3 PUSCH are scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message [11, TS 38.321].
When the UE is configured with aggregationFactorUL, aggregationFactorUL=1 is assumed for Msg3 PUSCH transmission, regardless of which value of aggregationFactorUL is configured for PUSCH for the active BWP.




If in slot [image: ] a UE receives a PDSCH with a RAR message for a corresponding preamble transmission from the UE, the UE transmits a Msg3 PUSCH in slot [image: ], where [image: ] is provided in [6, TS 38.214]. The UE may assume a minimum time between the last symbol of a PDSCH reception conveying a RAR and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR in the PDSCH for a UE is equal to [image: ] msec.  is a time duration of  symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured and,  is a time duration of  symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1 [6, TS 38.214]. 
-------------------------------------------- End of Text Proposal ---------------------------------------------
Appendix B: TP of Corrections on Table 8.3-1 in TS 38.213
------------------------------------------ Start of Text Proposal ----------------------------------------------
8.3	Msg3 PUSCH
---------------------------------------- Unchanged parts omitted --------------------------------------------
Table 8.3-1: Frequency offset for second hop for Msg3 PUSCH transmission with frequency hopping
	Number of PRBs in initial/ active UL BWP
	
Value of  Hopping Bits
	Frequency offset for 2nd hop

	

	0
	[image: ]

	
	1
	[image: ]

	

	00
	[image: ]

	
	01
	[image: ]

	
	10
	[image: ]

	
	11
	Reserved



---------------------------------------- Unchanged parts omitted --------------------------------------------
-------------------------------------------- End of Text Proposal ---------------------------------------------

Appendix C: TP of clarification on the starting symbol of RAR window in TS 38.213
------------------------------------------ Start of Text Proposal ----------------------------------------------
[bookmark: _Ref491444649][bookmark: _Ref491451289][bookmark: _Ref491451291][bookmark: _Ref491451292][bookmark: _Ref491451293][bookmark: _Ref491451294][bookmark: _Ref491451297][bookmark: _Ref491458133][bookmark: _Toc517265049]8.2	Random access response


In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with a CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest control resource set the UE is configured for Type1-PDCCH common search space, as defined in Subclause 10.1, that is at least  symbols after the last symbol of the RACH occasion corresponding to the preamble sequencePRACH transmission, where  is defined in [10, TS 38.133] and  is the subcarrier spacing configuration for Type1-PDCCH common search space. The length of the window in number of slots, based on the subcarrier spacing for Type1-PDCCH common search space as defined in Subclause 10.1, is provided by higher layer parameter ra-ResponseWindow. 
-------------------------------------------- End of Text Proposal ---------------------------------------------
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