[bookmark: _GoBack]3GPP TSG RAN WG1 #99		R1-1912825
Reno, USA, November 18th – 22nd, 2019

Agenda Item:	7.2.8.4
Source:	Apple Inc.
Title:	Remaining Issues on Uplink Full Power Transmission
Document for:	Discussion/Decision
Introduction
In RAN1 #98b meeting, the following agreements and conclusions on uplink full power transmission have been achieved. [1]
	Agreement
· Support RRC configuration to operate in Mode1 or Mode2 subject to UE capability 
· For UE capabilty-2 and-3, gNB can configure a UE to operate in Mode 1 or Mode 2 subject to UE capability
· Note : if UE only supports Mode 1 gNB cannot configure this UE to operate in Mode 2, if UE only supports Mode 2 gNB cannot configure this UE to operate in Mode 1
· FFS: UE capability signaling discussion
· Note: capability-1 UE can be configured with RRC parameter “ULFPTx” to deliver UL full power has been agreed, exact parameter name is up to RAN2
· If gNB does not configure UE for Rel-16 full power UL transmission, Rel-16 UEs operate in Rel-15 behavior

Agreement
For 2Tx in mode 1, 
· For rank=1, TPMI=2, TPMI=0, TPMI=1 are included in new codebook subset for non-coherent UEs with power scaling defined as in [38.213] Rel-15 
· For rank=2, TPMI=0 is included in the new codebook subset


Agreement
For Mode2, 
· Power scaling factor is equal to 1 for the reported TPMI precoders that supports full power Tx
· for the other TPMI precoders, if only one SRS resource is configured, the power scaling factor is determined by #non-zero-PUSCH-port divided by #SRS-ports
· for the other TPMI precoders, the power scaling factor is determined by #non-zero PUSCH port/#SRS ports in the SRS resource indicated by SRI

Agreement
For Mode 1 4TX, for non-full power uplink transmission, antenna selection precoders are included in the new codebook subset following Rel-15 power scaling factor
· FFS: Whether to include antenna selection precoders for full power uplink transmission

Agreement
For full power uplink transmission Mode 1, 4TX partial-coherent, the new codebook subset includes
· Rank1(CP-OFDM): TPMI = 12,13,14,15 
· Rank1(DFT-s-OFDM): TPMI = 12,13,14,15
· FFS: TPMI=16, 17, 18, 19
· FFS: Whether clarification on which port pairs are coherent is needed




In this contribution, we provide some discussion on remaining issues on details for mode 1 and mode 2, as well as power scaling schemes for uplink full power transmission.
Discussion
Remaining issues on mode 1
Definition of new codebook subset
In last meeting, it was agreed that the antenna selection based precoders can be included in the new codebook subset, as well as some antenna combining based precoders. One remaining issue is whether to include some additional antenna combining based precoders. For non-coherent/partial-coherent capable UE, the phase rotation between two transmission may be within a range. Thus, it may be still possible to maintain the phase within a range, which may be smaller than the transmitting direction granularity for two different precoders. Therefore with regard to such types of UEs, the new codebook subset could include more precoders. At least for rank1, all the precoders for coherent transmission can be included in the new codebook subset.
Proposal 1: At least for rank1, the precoders for coherent transmission can be included in the new codebook subset. 
Power scaling
Another issue is whether to support full power transmission for antenna selection based precoders in new codebook subset. Now that based on mode 2, such functionality could be achieved based on a UE capability as well as enhanced power scaling schemes. Therefore, it is not necessary to mode 1 to support the same functionality. It is not supported that the antenna selection precoders in new codebook subset could deliver full power transmission.
Proposal 2: Do not support that the antenna selection precoders in new codebook subset could deliver full power transmission.
Control signaling and UE capability
Currently there are 4 types of UEs with regard to the ability to support full power transmission:
· Type 1 UE: capability 1 UE that can support full power for any precoder, which can be considered as mode 0
· Type 2 UE: UE that can support mode 1
· Type 3 UE: UE that can support mode 2
· Type 4 UE: UE does not support Rel-16 full power transmission
The gNB control signaling corresponding to UE capability is defined as Table 1 based on current agreement.
Table 1: UE capability and gNB’s configuration
	
	Full power for all precoders
	Mode 1
	Mode 2
	Rel-15 power scaling

	Type 1 UE
(Capability 1 UE)
	Allowed 
	undefined
	undefined
	undefined

	Type 2 UE
(Mode 1 UE)
	Undefined
	Allowed 
	Not allowed
	undefined

	Type 3 UE
(Mode 2 UE)
	undefined
	Not allowed
	Allowed
	undefined

	Type 4 UE
(Do not support Rel-16 full power)
	Not allowed
	Not allowed
	Not allowed
	Allowed


To implement mode 1 and mode 2, UE still needs to spend additional effort. Thus, it is better not to define cross-mode configuration. Thus, we propose the following tables to define the corresponding restrictions for gNB’s configuration.
Proposal 3: The gNB configuration for each mode should be based on the following Table.
	
	Full power for all precoders
	Mode 1
	Mode 2
	Rel-15 power scaling

	Type 1 UE
(Capability 1 UE)
	Allowed 
	Not allowed
	Not allowed
	Not allowed

	Type 2 UE
(Mode 1 UE)
	Not allowed
	Allowed 
	Not allowed
	Allowed

	Type 3 UE
(Mode 2 UE)
	Not allowed
	Not allowed
	Allowed
	Allowed

	Type 4 UE
(Do not support Rel-16 full power)
	Not allowed
	Not allowed
	Not allowed
	Allowed


Conclusion
In this contribution, we discussed the remaining issues for uplink full power transmission. Based on the discussion, the following proposals have been achieved:
Proposal 1: At least for rank1, the precoders for coherent transmission can be included in the new codebook subset. 
Proposal 2: Do not support that the antenna selection precoders in new codebook subset could deliver full power transmission.
Proposal 3: The gNB configuration for each mode should be based on the following Table.
	
	Full power for all precoders
	Mode 1
	Mode 2
	Rel-15 power scaling

	Type 1 UE
(Capability 1 UE)
	Allowed 
	Not allowed
	Not allowed
	Not allowed

	Type 2 UE
(Mode 1 UE)
	Not allowed
	Allowed 
	Not allowed
	Allowed

	Type 3 UE
(Mode 2 UE)
	Not allowed
	Not allowed
	Allowed
	Allowed

	Type 4 UE
(Do not support Rel-16 full power)
	Not allowed
	Not allowed
	Not allowed
	Allowed
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