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1. Introduction
[bookmark: _Hlk124782936]In this contribution, we discuss the PUSCH power control adjustment state  and TPC command value  of Msg3 retransmission. In 38.213 V17.4.0 [1] 7.1.1, there is 
· related 38.213 spec on PUSCH power control adjustment state and TPC command value following a RACH flow (as shown in Section 2),
and also
· related 38.213 spec on PUSCH power control adjustment state and TPC command value following a normal flow (as shown in Section 3).
In current spec, for PUSCH power control adjustment state  and TPC command value  of Msg3 retransmission, it is not clear UE should follow the RACH flow or the normal flow. The intention of this document is to fix/clarify this issue in 38.213 (as discussed in Section 4).

2. Related 38.213 spec on PUSCH power control adjustment state and TPC command value following a RACH flow
In 38.213 V17.4.0 [1], there is related spec on PUSCH power control adjustment state and TPC command value following a RACH flow, which is for the case UE receives a random access response message in response to a PRACH transmission or a MsgA transmission:

[bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Toc36498142][bookmark: _Toc45699168][bookmark: _Toc114216040][bookmark: _Ref497117847]7.1.1    UE behaviour
…
If the UE transmits a PUSCH …
-	If the UE receives a random access response message in response to a PRACH transmission or a MsgA transmission on active UL BWP  of carrier  of serving cell  as described in clause 8
-	, where  and
-	 is a TPC command value indicated in a random access response grant of the random access response message corresponding to a PRACH transmission according to Type-1 random access procedure, or in a random access response grant of the random access response message corresponding to a MsgA transmission according to Type-2 random access procedure with RAR message(s) for fallbackRAR, on active UL BWP  of carrier  of serving cell , and …
8.2    Random access response - Type-1 random access procedure
…
Table 8.2-1: Random Access Response Grant Content field size
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	PUSCH frequency resource allocation
	14, for operation without shared spectrum channel access 
12, for operation with shared spectrum channel access

	PUSCH time resource allocation
	4

	MCS
	4

	TPC command for PUSCH
	3

	CSI request
	1

	ChannelAccess-CPext
	0, for operation without shared spectrum channel access
2, for operation with shared spectrum channel access



Table 8.2-2: TPC Command  for PUSCH
	TPC Command
	Value (in dB)

	0
	-6

	1
	-4

	2
	-2

	3
	0

	4
	2

	5
	4

	6
	6

	7
	8



Observation 1: In 38.213 V17.4.0 [1], there is related spec on PUSCH power control adjustment state and TPC command value following a RACH flow as shown above, which is for the case UE receives a random access response message in response to a PRACH transmission or a MsgA transmission. For the TPC command  of PUSCH power control adjustment state , it occupies 3 bits and covers a range of -6dB to 8dB as shown in Table 8.2-1 and Table 8.2-2 of 38.213 [1].

3. [bookmark: OLE_LINK254]Related 38.213 spec on PUSCH power control adjustment state and TPC command value following a normal flow
In 38.213 V17.4.0 [1], there is related spec on PUSCH power control adjustment state and TPC command value following a normal flow, which is for the PUSCH scheduled by DCI 0_0/0_1/0_2:

7.1.1    UE behaviour
…
[bookmark: _Hlk124524264]For the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  in PUSCH transmission occasion  
    …
-	 is the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is not provided tpc-Accumulation, where 
-	The  values are given in Table 7.1.1-1
            …
-	 is the PUSCH power control adjustment state for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion [image: ] if the UE is provided tpc-Accumulation, where
-	 absolute values are given in Table 7.1.1-1
…
Table 7.1.1-1: Mapping of TPC Command Field in a DCI format scheduling a PUSCH transmission, or in DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, or in DCI format 2_3, to absolute and accumulated  values or  values 
	TPC Command Field 
	Accumulated  or  [dB]
	Absolute  or  [dB] 

	0
	-1
	-4

	1
	0
	-1

	2
	1
	1

	3
	3
	4



Observation 2: In 38.213 V17.4.0 [1], there is related spec on PUSCH power control adjustment state and TPC command value following a normal flow as shown above, which is for the PUSCH scheduled by DCI 0_0/0_1/0_2. For the TPC command  of PUSCH power control adjustment state , it occupies 2 bits and covers a range of -1dB to 3dB as shown in Table 7.1.1-1 of 38.213 [1].

4. Discussion on PUSCH power control adjustment state and TPC command value of Msg3 retransmission
[bookmark: OLE_LINK938]From the 38.213 [1] 7.1.1 spec shown in Section 2, for Msg3 first transmission in the case UE receives a random access response message in response to a PRACH transmission or a MsgA transmission, the TPC command  follows Table 8.2-2 (3 bits) in 38.213 [1]. However, for Msg3 retransmission, it would be scheduled by DCI format 0_0 which has only 2 bits for the TPC command [2]. In this case, it is not reasonable to follow Table 8.2-2 (3 bits) in 38.213 [1] as a 2-bits TPC command can only cover -6dB to 0dB.

Observation 3: From the 38.213 [1] 7.1.1 spec shown in Section 2, for Msg3 first transmission in the case UE receives a random access response message in response to a PRACH transmission or a MsgA transmission, the TPC command  follows Table 8.2-2 (3 bits) in 38.213 [1]. However, for Msg3 retransmission, it would be scheduled by DCI format 0_0 which has only 2 bits for the TPC command [2]. In this case, it is not reasonable to follow Table 8.2-2 (3 bits) in 38.213 [1] as a 2-bits TPC command can only cover -6dB to 0dB.

Hence, we have the following proposal:

Proposal 1: RAN1 to agree on the following for Rel-17 and later releases:
· For Msg3 retransmission, the TPC command follows Table 7.1.1-1 (2 bits) in 38.213.

[bookmark: _Hlk127524866]Besides, for Msg 3 retransmission, the power should be able to be incremented to enable a more reliable retransmission, so the PUSCH power control adjustment state  should follow the close-loop formula similar to normal PUSCH.

Proposal 2: RAN1 to agree on the following for Rel-17 and later releases, to allow Msg 3 retransmission power to be incremented to enable a more reliable retransmission:
· For Msg3 retransmission, the PUSCH power control adjustment state  follows the close-loop formula as


Proposal 3: RAN1 to develop a corresponding CR for Proposal 2 for Rel-17 and later releases.
5. [bookmark: OLE_LINK203]Conclusion

In this contribution, we discuss the PUSCH power control adjustment state and TPC command value of Msg3 retransmission and have the following observations and proposals:

Observation 1: In 38.213 V17.4.0 [1], there is related spec on PUSCH power control adjustment state and TPC command value following a RACH flow as shown in Section 2, which is for the case UE receives a random access response message in response to a PRACH transmission or a MsgA transmission. For the TPC command  of PUSCH power control adjustment state , it occupies 3 bits and covers a range of -6dB to 8dB as shown in Table 8.2-1 and Table 8.2-2 of 38.213 [1].

Observation 2: In 38.213 V17.4.0 [1], there is related spec on PUSCH power control adjustment state and TPC command value following a normal flow as shown in Section 3, which is for the PUSCH scheduled by DCI 0_0/0_1/0_2. For the TPC command  of PUSCH power control adjustment state , it occupies 2 bits and covers a range of -1dB to 3dB as shown in Table 7.1.1-1 of 38.213 [1].

Observation 3: From the 38.213 [1] 7.1.1 spec shown in Section 2, for Msg3 first transmission in the case UE receives a random access response message in response to a PRACH transmission or a MsgA transmission, the TPC command  follows Table 8.2-2 (3 bits) in 38.213 [1]. However, for Msg3 retransmission, it would be scheduled by DCI format 0_0 which has only 2 bits for the TPC command [2]. In this case, it is not reasonable to follow Table 8.2-2 (3 bits) in 38.213 [1] as a 2-bits TPC command can only cover -6dB to 0dB.

Proposal 1: RAN1 to agree on the following for Rel-17 and later releases:
· For Msg3 retransmission, the TPC command follows Table 7.1.1-1 (2 bits) in 38.213.

Proposal 2: RAN1 to agree on the following for Rel-17 and later releases, to allow Msg 3 retransmission power to be incremented to enable a more reliable retransmission:
· For Msg3 retransmission, the PUSCH power control adjustment state  follows the close-loop formula as


Proposal 3: RAN1 to develop a corresponding CR for Proposal 2 for Rel-17 and later releases.
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