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1. Introduction
In this contribution, we discuss remaining issues on type A PUSCH repetitions for Msg3 in coverage enhancements.

2. Discussion on Type A PUSCH repetitions for Msg3
· Spatial domain transmission filter for Msg3
· Reason for change
In Rel-15/16, UE transmits the PUCCH using the same spatial domain transmission filter as one for the PUSCH transmission scheduled by a RAR UL grant if a UE does not have dedicated PUCCH resource configuration, such as when transmitting HARQ-ACK information corresponding to Msg4 PDSCH. On the other hand, it is unclear which spatial domain transmission filter is applied for PUCCH transmission, when different spatial domain transmission filters are applied for the transmission of Msg3 PUSCH repetition scheduled by a RAR UL grant, as shown in Fig.1.
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Figure 1. Multiple spatial domain transmission filters are applied over PUSCH repetitions scheduled by RAR UL grant. 

To clarify the spatial domain transmission filter for PUCCH before dedicated PUCCH configuration, the following conclusion related to the spatial domain transmission filter was made at RAN1#107bis-e [1],.
	Conclusion 
· Same Tx beam is applied for all repetitions of Msg3 initial transmission scheduled by a RAR UL grant.
· It is up to UE implementation how the Tx beam forms. 
· Same Tx beam is applied for all repetitions of Msg3 re-transmission scheduled by a DCI scrambled with TC-RNTI.
· It is up to UE implementation how the Tx beam forms.



The conclusion states that the same Tx beam is applied for all repetitions of Msg3, and it is beneficial from two perspectives: gNB beam sweeping and TPC command determination. 
When gNB performs beam sweeping over msg3 repetitions, gNB should perform beam sweeping per each beam UE applies over repetitions. Otherwise, some pairs of Tx beam and Rx beam are missed, and the performance deteriorates when the missing pair is the most aligned. If the same Tx beam is always applied over msg3 repetitions, gNB can perform the beam sweeping without this uncertainty.
Also, PUSCH reception scheduled by a RAR UL grant is useful for TPC command determination for PUCCH of HARQ ACK corresponding to Msg4. However, if the spatial domain transmission filters on some Msg3 repetitions could be different from the one used for the PUCCH transmission, gNB cannot refer to received channel quality of PUSCH repetitions scheduled by a RAR UL grant for TPC command determination.
To achieve these gains, the above conclusion should be captured in the specification. Unless it is specified in the specification, UE is not constrained to apply the same spatial domain transmission filter over all repetitions of Msg3. 

· Summary of change
UE applies the same spatial transmission filter over msg3 repetitions.  

· Consequences if not approved
The different spatial domain transmission filter can be applied over msg3 repetitions.  

Proposal 1: Adapt the following text proposal.
Text proposal 1:
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
8.3	PUSCH scheduled by RAR UL grant
An active UL BWP, as described in Clause 12 and in [4, TS 38.211], for a PUSCH transmission scheduled by a RAR UL grant is indicated by higher layers. 
If useInterlacePUCCH-PUSCH is not provided by BWP-UplinkCommon and BWP-UplinkDedicated, for determining the frequency domain resource allocation for the PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same SCS and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used 
-	else, the RB numbering starts from the first RB of the active UL BWP and the maximum number of RBs for frequency domain resource allocation equals the number of RBs in the initial UL BWP
The frequency domain resource allocation is by uplink resource allocation type 1 [6, TS 38.214]. For an initial UL BWP size of  RBs, a UE processes the frequency domain resource assignment field as follows
-	if , or for operation with shared spectrum channel access if 
-	truncate the frequency domain resource assignment field to its  least significant bits and interpret the truncated frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212] 
-	else
-	insert  most significant bits, or for operation with shared spectrum channel access insert  most significant bits, with value set to '0' after the  bits to the frequency domain resource assignment field, where   if the frequency hopping flag is set to '0' and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212]
-	end if
If useInterlacePUCCH-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 intraCellGuardBandsUL-List [6, TS 38.214].
A UE determines whether or not to apply transform precoding as described in [6, TS 38.214]. 
A PUSCH transmission scheduled by RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI uses a same spatial filter over repetitions.
For a PUSCH transmission with frequency hopping scheduled by RAR UL grant or for a Msg3 PUSCH retransmission, the frequency offset for the second hop [6, TS 38.214] is given in Table 8.3-1.
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------



3. Conclusion
In this contribution, we discussed on Type A PUSCH repetitions for Msg3 in coverage enhancements. Based on the discussion we made the following text proposals.

Proposal 1: Adapt the following text proposal.
Text proposal 1:
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
[bookmark: _Toc60601305]8.3	PUSCH scheduled by RAR UL grant
An active UL BWP, as described in Clause 12 and in [4, TS 38.211], for a PUSCH transmission scheduled by a RAR UL grant is indicated by higher layers. 
If useInterlacePUCCH-PUSCH is not provided by BWP-UplinkCommon and BWP-UplinkDedicated, for determining the frequency domain resource allocation for the PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same SCS and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used 
-	else, the RB numbering starts from the first RB of the active UL BWP and the maximum number of RBs for frequency domain resource allocation equals the number of RBs in the initial UL BWP
The frequency domain resource allocation is by uplink resource allocation type 1 [6, TS 38.214]. For an initial UL BWP size of  RBs, a UE processes the frequency domain resource assignment field as follows
-	if , or for operation with shared spectrum channel access if 
-	truncate the frequency domain resource assignment field to its  least significant bits and interpret the truncated frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212] 
-	else
-	insert  most significant bits, or for operation with shared spectrum channel access insert  most significant bits, with value set to '0' after the  bits to the frequency domain resource assignment field, where   if the frequency hopping flag is set to '0' and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212]
-	end if
If useInterlacePUCCH-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 intraCellGuardBandsUL-List [6, TS 38.214].
A UE determines whether or not to apply transform precoding as described in [6, TS 38.214]. 
A PUSCH transmission scheduled by RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI uses a same spatial filter over repetitions.
For a PUSCH transmission with frequency hopping scheduled by RAR UL grant or for a Msg3 PUSCH retransmission, the frequency offset for the second hop [6, TS 38.214] is given in Table 8.3-1.
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------
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