	
[bookmark: _GoBack]3GPP TSG RAN WG1#102-e			R1-2006118
e-Meeting, 17th August – 28th August, 2020

[bookmark: Source]Agenda item:	7.2.6
Source: 	Samsung
Title: 	On UL full power transmission
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
This contribution discusses some issues related to the full power UL transmission in Rel. 16 NR_eMIMO. 

On additional TPMI groups for mode 2
The following agreement was made in RAN1#99.
	Agreement
For 4 ports, number of bits to indicate TPMI(s) which can deliver UL full power:
· Non Coherent 2 bits
· Partial coherent 4 bits
· Additional entries on top of existing entries may be added to table 1 and table 2
· Whether is this capability reporting is optional or not will be discussed as part of UE capability discussions
Table 1.
	4Tx, nonCoherent
	4Tx, partial coherent (4bit)

	G0
	G0

	G1
	G1

	G2
	G2

	G3
	G3

	
	G4

	
	G5

	
	G6

	
	



Definition of G0~G6 can be found in the table below.
Table 2.
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Regarding additional TPMI groups for 4 ports, partial-coherent, the following alternatives have been discussed in past e-meetings and email discussions in RAN1 reflector.
· Alt 1: the first alternative is to add new TPMI groups into the table (e.g. G7, G8, etc. by adding partial-coherent pre-coders to G1-G3), and the UE can report only one TPMI group from the list of TPMI groups. When the UE reports a high-coherence (e.g. PC) TPMI group, then a low-coherence (e.g. NC) TPMIs are deduced from the high-coherence (e.g. PC) TPMI group reported by the UE.
· Alt 2: the second alternative is to allow UE to report multiple TPMI groups, e.g. (g1, g2) with g1 being a NC TPMI group from G0-G3 and g2 being a PC TPMI group from G4-G6. So, the TPMI groups for NC and PC are explicitly reported by the UE. 
There is also a RAN2 LS [1] wherein RAN2 asked the following question to RAN1.
	2.1	Interpretation of the support of TMPI(s) for lower configurations in mode-2 operation
RAN2 wonders whether the UL full power mode-2 supporting TPMIs for the lower configuration of coherency/port config can be deduced from the reported set of TPMIs, or does the UE need to explicitly report supported TPMIs for each coherency/port config the UE can support as part of it’s capability?



There have been extensive discussions on the two alternatives and the reply to RAN2 LS during RAN1#101-e and the email discussion [2]. Based on the discussions, the majority view is to support Alt 2 since it provides more flexibility to the UE.
Observation: Alt 2 (allowing UE to report multiple TPMI groups) has a majority view in RAN1 and can provide flexibility to the UE.   
Since significant amount of discussion on this topic has already happened, to save RAN1 meeting time and repeated discussions, we support the majority view, and therefore propose the following.
Proposal 1: For mode 2, 
· A UE can report multiple TPMI groups.
· Any additional TPMI group on top of agreed TPMI groups is not added.
The details about reporting multiple TPMI groups are provided in Section 3 (cf. FG 16-5c-3).

UE capability
Based on the email discussion [2], the following updates (shown in red) in the three feature groups (FGs) have been discussed. 
	16-5b
	UL full power transmissionfullpowerMode1
	1.    Supported UL full power transmissionfullpowerMode1
2.    [Number of Tx to support mode 1: {2Tx, 4Tx, 2Tx_4Tx}]

	16-5c-2
	UL full power transmissionfullpowerMode2– SRS resources
	1.    [Number of Tx to support mode 2: {2Tx, 4Tx, 2Tx_4Tx}]
2.    The SRS configuration with different number of antenna ports for Mode 2: {[NULL,]1_2, 1_4, [2_4],1_2_4}

	16-5c-3
	UL full power transmissionfullpowerMode2– full power TPMI groups
	1.    TPMI group(s) which delivers full power: {2-port {2-bit bitmap}, 4-port non-coherent {G0~G3}, 4-port partial-coherent {G0~G6}, [FFS: 4-port full-coherent {G0~G6}]}

	Note: When a full coherent UE operates in mode 2, the way it reports TPMIs should be the same as a partial-coherent UE
Note: For 4 port partial-coherent or full-coherent UE, UE can report: 2-port {2-bit bitmap} and 4-port non-coherent {G0~G3} and 4-port partial-coherent {G0~G6}
For 4 port non-coherent UE, UE can report: 2-port {2-bit bitmap} and 4-port non-coherent {G0~G3}
For 2 port UE, UE can report: 2-port {2-bit bitmap}



In this section, our view about the these updated are provided.
The first update is the component 2 in FG 16-5b, which is currently within the square bracket. In our view, the square bracket can be removed since the three candidate values provide implementation flexibility to a UE. 
The second update is related to FG 16-5c-2. The first update is to delete the first component. In our view, it can be deleted since we already have the second component about different SRS port combinations. For the second update in component 2, the technical motivation of having 2Tx_4Tx is unclear since for the case when the UE is configured with multiple SRS resources with different number of ports, full power can only be achieved with 1-port SRS resource. Since 1Tx is not included in 2Tx_4Tx, it is not needed in the UE capability reporting. Note that the full power can already be achieved in R15 if the UE is configured with a single 1-port SRS resource. Regarding the NULL value, since this FG is optional, it is redundant to include NULL as a candidate value, since it is the same as UE not reporting this FG. So, we prefer to remove both NULL and 2_4 from the set of candidate values for component 2.
The third update is related to FG 16-5c-3. First, since TPMI group reporting for 4 port full coherent is the same as that for 4 port partial coherent, the FFS on 4 port full coherent can be removed and the first note should be added. Second, regarding the third column, it should be clarified that only one TPMI group from {G0-G3} can be reported in case of 4 port non-coherent. Likewise, only one TPMI group from {G0-G6} can be reported in case of 4 port partial-coherent. The second note should be revised accordingly. Finally, regarding the second note, it should be clarified that whether a 4 port partial-coherent UE can report only A or one of A, B, or, C, where
· A: (X1, X2, X3)
· X1: 2-port, 2-bit bitmap 
· X2: 4-port, non-coherent, one from {G0-G3} and 
· X3: 4-port, partial-coherent, one from {G0-G6}. 
· B: (X1, X3)
· X1: 2-port, 2-bit bitmap 
· X3: 4-port, partial-coherent, one from {G0-G6}. 
· C: X3
· X3: 4-port, partial-coherent, one from {G0-G6}. 
In our view, the UE should report only A, i.e., all of (X1, X2, X3). Likewise, the note for 4 port non-coherent should also be clarified.
Proposal 2: Regarding UE capability for full power UL transmission,
· FG 16-5b, remove the square bracket from component 2
· FG 16-5c-2
· Remove component 1
· Remove NULL and 2_4 from component 2
· FG 16-5c-3 
· Remove FFS and add the first note
· Revise the third column to include that only one TPMI group can be reported for 4 port non-coherent and 4 port partial coherent.
· Revise the second note accordingly
· Clarify the second note that the UE shall report two TPMI groups (2-bit bitmap and one non-coherent TPMI group from G0-G3) in case of 4 port non-coherent UE, and three TPMI groups (2-bit bitmap, one non-coherent TPMI group from G0-G3, and one partial-coherent TPMI group from G0-G6) in case of 4 port partial-coherent UE. 
Accordingly, the proposal for the revised FG 16-5c-3 is as follows.
Proposal 3: revise the FG 16-5c-3 as shown in highlighted blue.
	16-5c-3
	UL full power transmissionfullpowerMode2– full power TPMI groups
	1.    TPMI group(s) which delivers full power: {2-port {2-bit bitmap}, one 4-port non-coherent group from {G0~G3},one 4-port partial-coherent group from {G0~G6}, [FFS: 4-port full-coherent {G0~G6}]}
	
	
	
	
	
	
	
	
	Note: When a full coherent UE operates in mode 2, the way it reports TPMIs should be the same as a partial-coherent UE
Note: For 4 port partial-coherent or full-coherent UE, UE shallcan report: 2-port {2-bit bitmap} and one 4-port non-coherent group from {G0~G3} and one 4-port partial-coherent group from {G0~G6}
For 4 port non-coherent UE, UE shallcan report: 2-port {2-bit bitmap} and one 4-port non-coherent group from {G0~G3}
For 2 port UE, UE can report: 2-port {2-bit bitmap}


Based on the above, a draft reply LS to RAN2 can be as follows.
Proposal 4: for draft reply LS to RAN2, the UE needs to explicitly report supported TPMIs for each coherency/port config the UE can support as part of it’s capability
· For a 4 port partial-coherent or full-coherent UE, the UE shall report 2-port {2-bit bitmap}, one 4-port non-coherent TPMI group from {G0~G3} and one 4-port partial-coherent TPMI group from {G0~G6}
· For a 4 port non-coherent UE, the UE shall report 2-port {2-bit bitmap} and one 4-port non-coherent TPMI group from {G0~G3}
· For a 2 port UE, the UE can report 2-port {2-bit bitmap}
Conclusion
1 
2 
In this contribution, the following observation and proposals are given: 
Observation: Alt 2 (allowing UE to report multiple TPMI groups) has a majority view in RAN1 and can provide flexibility to the UE.   
Proposal 1: For mode 2, 
· A UE can report multiple TPMI groups.
· Any additional TPMI group on top of agreed TPMI groups is not added.
Proposal 2: Regarding UE capability for full power UL transmission,
· FG 16-5b, remove the square bracket from component 2
· FG 16-5c-2
· Remove component 1
· Remove NULL and 2_4 from component 2
· FG 16-5c-3 
· Remove FFS and add the first note
· Revise the third column to include that only one TPMI group can be reported for 4 port non-coherent and 4 port partial coherent.
· Revise the second note accordingly
· Clarify the second note that the UE shall report two TPMI groups (2-bit bitmap and one non-coherent TPMI group from G0-G3) in case of 4 port non-coherent UE, and three TPMI groups (2-bit bitmap, one non-coherent TPMI group from G0-G3, and one partial-coherent TPMI group from G0-G6) in case of 4 port partial-coherent UE. 
Proposal 3: revise the FG 16-5c-3 as shown in highlighted blue.
	16-5c-3
	UL full power transmissionfullpowerMode2– full power TPMI groups
	1.    TPMI group(s) which delivers full power: {2-port {2-bit bitmap}, one 4-port non-coherent group from {G0~G3},one 4-port partial-coherent group from {G0~G6}, [FFS: 4-port full-coherent {G0~G6}]}
	
	
	
	
	
	
	
	
	Note: When a full coherent UE operates in mode 2, the way it reports TPMIs should be the same as a partial-coherent UE
Note: For 4 port partial-coherent or full-coherent UE, UE shallcan report: 2-port {2-bit bitmap} and one 4-port non-coherent group from {G0~G3} and one 4-port partial-coherent group from {G0~G6}
For 4 port non-coherent UE, UE shallcan report: 2-port {2-bit bitmap} and one 4-port non-coherent group from {G0~G3}
For 2 port UE, UE can report: 2-port {2-bit bitmap}



Proposal 4: for draft reply LS to RAN2, the UE needs to explicitly report supported TPMIs for each coherency/port config the UE can support as part of it’s capability
· For a 4 port partial-coherent or full-coherent UE, the UE shall report 2-port {2-bit bitmap}, one 4-port non-coherent TPMI group from {G0~G3} and one 4-port partial-coherent TPMI group from {G0~G6}
· For a 4 port non-coherent UE, the UE shall report 2-port {2-bit bitmap} and one 4-port non-coherent TPMI group from {G0~G3}
· For a 2 port UE, the UE can report 2-port {2-bit bitmap}
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