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Introduction
[bookmark: OLE_LINK365]In RAN1#112 meeting, one contribution [1, MTK] is submitted to clarify the PUSCH power control adjustment state and TPC command value of Msg3 retransmission. 
As guided by the Chairman, this contribution provides summary of the submitted contribution (Section 4), discussion points (Section 2), and RAN1 discussion results (Section 3).
R1-2301596	On PUSCH power control adjustment state and TPC command value of Msg3 retransmission MediaTek Inc.
To be moderated by James (MediaTek)

Discussion points (phase 1 until 11-Oct)
[bookmark: _Hlk54027001][bookmark: OLE_LINK374]The contribution from [1, MTK] intends to clarify the PUSCH power control adjustment state  and TPC command value  of Msg3 retransmission should follow the RACH flow or the normal PUSCH flow, where RACH flow and normal PUSCH flow (and their corresponding spec quote) are illustrated in Section 4.
The contribution [1, MTK] has the following two proposals:
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:
· [bookmark: _Hlk128133385]For Msg3 retransmission, the PUSCH power control adjustment state  follows the close-loop formula as



The following discussions points are devised for the two proposals above.


[bookmark: OLE_LINK395]Discussion point 1:
Do you agree that, for Msg3 retransmission, the TPC command should follow Table 7.1.1-1 (2 bits) in 38.213? 
If your answer is “No”, please assist to elaborate on which table should be used and why in the comment.
	Company
	Yes/No
	Comment

	MTK
	Yes
	For Table 8.2-2 of TPC provided by Msg2 in 38.213, it has 3 bits and hence can not be used here. For Msg3 retransmission which is normally scheduled by DCI 0_0 which has only 2bits of TPC command, it seems reasonable the TPC command should follow Table 7.1.1-1 (2 bits) in 38.213.

	DOCOMO
	Yes
	Yes, and it is what the specification has described already in our view. 

	Apple
	Yes
	We don’t think there could be any other understanding. Spec is already clear

	CATT
	No
	It was discussed in Rel-15 that the 3-bit TPC command from RACH Msg2 is used to allow large power adjustment of RACH Msg3 initial transmission power after the PRACH detection.   The retransmission of RACH Msg3 would be subject to the normal PUSCH power control with TPC on DCI format 0_0.  Thus, it is clear since Rel-15 on the power control command of RACH Msg3 initial and retransmission without further clarification

	OPPO
	Yes
	It is our understanding on the spec. 

	Ericsson
	Yes
	Title of Table 7.1.1-1 in Rel-15 includes "Table 7.1.1-1: Mapping of TPC Command Field in DCI format 0_0, DCI format 0_1, or DCI format 2_2 ", where the first two DCI formats are replaced with "a DCI format scheduling a PUSCH transmission" in Rel-16 and Rel-17 versions of 38.213. However, the table still applies to PUSCH scheduled by DCI 0_0 in Rel-15, 16, and 17.

	Samsung
	Yes
	The current spec clearly indicates that Msg3 retransmission is scheduled by DCI format 0_0 which TPC command follows Table 7.1.1-1.

	ZTE
	Yes
	Based on our understanding, TPC command should follow Table 7.1.1-1 (2 bits) in 38.213.

	QC
	Yes
	It is clear from the current spec.




Discussion point 2:
Do you agree that, for Msg3 retransmission, the PUSCH power control adjustment state  should follow the close-loop formula used for normal PUSCH?
If your answer is “No”, please assist to elaborate on which formula should be used.
	[bookmark: OLE_LINK405]Company
	Yes/No
	Comment

	[bookmark: _Hlk116305834]MTK
	Yes
	According to 38.213 7.1.1 spec text shown below, UE should follow closed loop power control formula “if the UE is not provided tpc-Accumulation”. For Msg3 retransmission, it is before RRC configuration is done and hence there is no tpc-Accumulation provided; hence, closed-loop formula should be used.
[image: ]

	DOCOMO
	Yes
	Yes, for Msg3 retransmission, what MTK captures above is applied in our understanding, based on the specification as it is. 

	Apple
	Yes
	We don’t think there could be any other understanding. Spec is already clear

	CATT
	No
	The closed-loop power control would followed the PUSCH power control when it is available (if closed-loop power control of PUSCH has started running).  We don’t see the need for this clarification.  

	OPPO
	Yes
	Based on our understanding on the specification, the behaviour in 7.1.1 is applied. 

	Ericsson
	Yes
	Yes, it is the same as described in section 7.1.1 in 38.213.

	Samsung
	Yes
	Yes, it already follows the close-loop formula based on the current specification.

	ZTE
	Yes
	We share the same views as mentioned by MTK.

	QC
	Yes
	It’s our understanding of the spec.




Discussion point 3:
For Discussion Point 1 & 2, do you see any RAN1 CRs or conclusions needed to revise/clarify current spec? 
If your answer is “No” and think current spec is already clear, please briefly (re)state your understanding for Discussion point 1/2 to assist companies’ checking whether there is a common understanding.
	Company
	Yes/No
	Comment

	MTK
	Yes
	We recommend to make the following RAN1 conclusion for clarification, although in some sense it may have been implicitly indicated in current spec as mentioned by Ericsson during the online session.
Conclusion
· For Msg3 retransmission, the TPC command follows Table 7.1.1-1 (2 bits) in 38.213.
· For Msg3 retransmission, the PUSCH power control adjustment state  follows the close-loop formula used for normal PUSCH

	DOCOMO
	No
	In general, we do not see any need of RAN1 work for the issue. If having conclusion really helps some companies, we would be ok with the conclusion. 

	Apple
	No
	Spec is already clear. Besides, the proposed formulation for initial accumulator status is problematic (current spec is already clear)

	CATT
	No
	No CR is needed.  These issues were discussed and specified in Rel-15.  

	OPPO
	No
	We also think the specification is clear. If these is different implementation/understanding among companies, we can further discuss whether a conclusion is needed.  

	Ericsson
	No
	No need to have a CR or conclusion. The following table in 38.213 Rel-15 explicitly states DCI format 0_0, which can be the one scheduling Msg3 retransmission.


Table 7.1.1-1: Mapping of TPC Command Field in DCI format 0_0, DCI format 0_1, or DCI format 2_2, with CRC scrambled by TPC-PUSCH-RNTI, or DCI format 2_3, to absolute and accumulated  values or  values 
 

	Samsung
	No
	We think that the spec is clear. No need to clarify.

	ZTE
	
	We are open for either way. Then a conclusion may make RAN1 understanding much clearer. 

	QC
	No
	We think the spec is clear and no need of further clarification.





Resulted RAN1 conclusion/agreement (phase 2)
There is no RAN1 CR/conclusion achieved in this meeting. 

Moderator’s summary for each discussion point is provided below:

[bookmark: OLE_LINK624]Discussion point 1:
· 8 companies (MTK, DOCOMO, Apple, OPPO, Ericsson, Samsung, ZTE, QC) agree that
· According to current spec, for Msg3 retransmission, the TPC command should follow Table 7.1.1-1 (2 bits) in 38.213
· 1 company (CATT) does not agree on the description above but illustrates that
· “The retransmission of RACH Msg3 would be subject to the normal PUSCH power control with TPC on DCI format 0_0.”
· Key takeaway from moderator: It seems common understanding Table 7.1.1-1 (2 bits) in 38.213 should be used for Msg3 retransmission

Discussion point 2:
· 8 companies (MTK, DOCOMO, Apple, OPPO, Ericsson, Samsung, ZTE, QC) agree that
· According to current 38.213 spec, for Msg3 retransmission, the PUSCH power control adjustment state  should follow the close-loop formula used for normal PUSCH
· 1 company (CATT) does not agree on the description above but illustrates that
· “The closed-loop power control would follow the PUSCH power control when it is available (if closed-loop power control of PUSCH has started running).”
· Key takeaway from moderator: 8 out of 9 companies deem close-loop formula used for normal PUSCH should be used for Msg3 retransmission, while 1 company think closed-loop power control should be used when it is available

Discussion point 3:
To capture companies’ understanding in Discussion point 1 & 2,
· 2 companies (MTK, ZTE) deem having a RAN1 conclusion can be helpful
· 2 companies (DOCOMO, OPPO) deem current spec is already clear, but can be open for having a RAN1 conclusion
· 5 companies (Apple, CATT, Ericsson, Samsung, ZTE, QC) deem current spec is already clear, and no need for any RAN1 conclusion
· Key takeaway from moderator: Majority of companies (5 out of 9) deem current spec is already clear, and no need for any RAN1 conclusion

Summary of contribution inputs
Summary for [1, MTK]:
[bookmark: OLE_LINK361]In [1, MTK], it is mentioned that for PUSCH power control adjustment state f_(b,f,c) (i,l) and TPC command value δ_(b,f,c) of Msg3 retransmission, it is not clear UE should follow the RACH flow or the normal PUSCH flow, where 

RACH flow is defined in 38.213 [2] 7.1.1
[image: ]
[image: ]

normal PUSCH flow is also defined in 38.213 [2] 7.1.1:
[image: ]

The following two proposals are brought up in [1, MTK]:
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
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