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Introduction
In last meetings, different UE capabilities to allow full power UL transmission was agreed as follows [1][2][3][4]:
	Agreement
Full TX power UL transmission with multiple power amplifier is supported at least for codebook based UL transmission for non-coherent and partial/non-coherent capable UEs
· This specification support is a UE optional feature
· FFS: Whether this applies for the entire codebook or subset of codebook
Agreement
Several options or combination of the options from the last two meetings are listed for further discussion:
· Option 1: Refinement/adjustment of UL codebook is supported
· 1-1: Support a new codebookSubset for non-coherent and partial-coherent transmission capable UEs
· 1-2: Introduce additional scaling factor for uplink codebook
· Option 2: UE transparently apply a small cyclic or linear delay
· Option 3: Power control mechanism to be modified to support UL full power transmission without precluding the use of full rated PA(s)
· Note: Full rated PA refers to a PA having power not lower than that of the power class
· Option 4: Up to UE implementation with UE capability signalling of full power transmission in UL
· Option 5: For the precoders with 0 entries, the linear value  of a PUSCH transmission power is scaled by a ratio Rel-16. The value of Rel-16 is selected up to UE implementation within the range of [Rel-15, 1],  where Rel-15 is the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the number of configured antenna ports for the PUSCH transmission scheme as defined in NR Rel-15 specification. 
· UE is required to maintain consistent Rel-16 value on different occasions of PUSCH transmissions with the same precoder for PUSCH
Agreement
Regardless of UE capability 1, 2, or 3, signalling of “UL full power tx capability” is supported for UEs with full power uplink transmission capability
· FFS: For UE capability 1, if any other information is necessary
· For UE capability 2 and UE capability 3, in addition to signalling “UL full power tx capability”, further information on UE capability are signalled if needed
· FFS: Details such as support of UE capability signaling of supported one or group of TPMI precoder(s) for full power transmission, support different number of SRS ports for resources for codebook, and other UE capability signaling can be introduced
· FFS: Whether full uplink TX power capability can be explicitly/implicitly derived from the TPMI/TPMI group precoders for full power transmission
UEs with full power uplink transmissions are those Rel-16 UEs which can transmit at full power at least for rank1
The signalling of above information does not imply any specific UE PA architecture implementation.
Agreement
Note: UE capability 1, 2, 3 agreed in RAN1#AH1901 mean the PA architectures.
At least for PC3, UE capability 1, 3 can support full power transmission.
Working assumption: For PC3, UE capability 2 can support full power transmission.
· Companies to check for any implementation issues and/or performance of Rel-16 full power transmission compared to Rel-15 non-coherent codebook subset uplink transmission)



In this contribution, we discuss the full power transmission schemes and UE capability reporting. 

Discussion on power classes for full power transmission
In the last meeting, all of the three capabilities are supported at least for power class 3 (i.e., UL transmission with maximum 23 dBm). 
One more issue to be discussed is the usage of full power transmission for power class 2 (i.e., UL transmission with maximum 26dBm). The discussion on the detailed solutions including UE capability reporting schemes till now focus on power class 3. However, there is no any difference between power class 2 and power class 3 in RAN1 for the solutions (including capability reporting). If the full power transmission solution can be used for power class 3, it also can be used for power class 2. For example, the full power transmission solution Option 3 + Option 1-2 (i.e., adjust Pc scaling and add additional scaling factor for codebook) can be used for 2Tx case 20 dBm+23 dBm PA architecture (i.e., power class 3), and the solution also can be used for 2Tx case with 23 dBm+26 dBm PA architecture (i.e., power class 2). Thus, the full power transmission solutions and UE capability reporting used for power class 3 also can be extended to power class 2 without additional RAN1 work. Actually, in RAN1 discussion and specification, there will be no distinguish on power classes.
The UE antenna architectures for full power transmission are still under study in RAN4 for full power transmission, however from RAN1 perspective, the full power transmission solution and the related UE capability reporting solutions should be for both power class 2 and power class 3. Then, leave the discussion of test cases for power class 3 and 2 in RAN4 definition.
Observation 1: There is no any difference on RAN1 discussion of full power transmission schemes for power class 2 and power class 3.
Proposal 1: The full power transmission solutions in RAN1 discussion should be used for both power class 2 and power class 3.
Enhancements on precoders to support full power transmission
As discussed in our companion contribution [7], if the full power is only for rank-1 or some ranks, there will exist imbalanced total power for different ranks, which will be result in difficulty to implement rank adaption/UL transmission performance. Based on the above discussion, we have the following proposal:
Proposal 2: Full power transmission should be supported for all ranks for partially / non-coherent UE.
[bookmark: OLE_LINK22]For full coherent capable UE, all of the three types of precoders are supported (full coherent/partial coherent/non coherent precoders). If the full coherent UE have the full power transmission capability on a PA or multiple PAs with non-coherent or partial coherent codewords, the functionality of full power transmission should be applicable to enhance the UL coverage.
Proposal 3: For full coherent capable UE, partial coherent/non coherent codewords should also be enhanced to support full power transmission.
Full power transmission schemes 
Based on the discussion in previous meetings, for the different UE PA architectures (UE capability 1/2/3), there may be different schemes to support full power transmission. The situation is attached as follows:
· For UE PA architecture-1 (Capability-1), the transmission schemes agreed in last meeting are:
· Option 3

· For UE PA architecture-2 (Capability-2), the transmission schemes agreed in last meeting are:
· Alt1: Option1-1
· Alt3-1: Option3+Option2 or Option3+Option2+Option 1-2
· Alt3-2: Option3+Option2+ Option1-1
· Alt5: FDM multi-port simultaneous transmission
· For UE PA architecture-3 (Capability-3), the transmission schemes agreed in the offline agreement R1-1905693 are:
· Alt1: Option1-1
· Alt3: Option 3 or Option 3 + Option 1-2
In the following, we analyze the schemes for full power transmission for each UE PA architectures.
Transmission scheme for UE PA Architecture 1
	Agreement
Supported UE capabilities and supported scheme for UE capability 1
· Option 3
FFS: Whether to additionally support Option 1-2



In last meeting, it has been agreed that option 3 is used for UE capability 1. In our understanding, Option 1-2 also should be supported along with option 3, i.e., when the scaling factor in power control is set to 1 for the case of full power transmission. The reason is given as follows: 
As we know, in LTE and Rel-15 NR, we introduce the scaling factor for the precoders in UL codebook due to the factor that power cannot be borrowed between PAs. For example for rank-1, two PAs with 20dBm are equipped by UE, if only PA is used, the power is half from the case using two PAs, such as  ,  with the total power equal to  , but the total power of the precoder  is equal to 1.  
For rank-2, since all of the PAs will be used for UL transmission, which means full power transmission is always enabled for the 2Tx case. So, the power normalization for the corresponding should be 1, such as:
, and  .
Then, if the precoders support full power transmission in Rel-16, the total power should be 1 but not equal to 1/2 anymore, i.e., ,   should be changed to , . Otherwise, it is very confused from RAN1 spec, in the full power transmission case, there is still a 1/2 power scaling for the non-coherent precoders.
On the other hand, the scaling factor for the precoder is not matched with the scaling factor in power control which may cause misunderstanding, for example, if the power control mechanism satisfies full power transmission for low rank (rank 1 or 2) for non-coherent and partially-coherent UEs defined in Rel-15, the transmission power for higher rank will be more than the maximum power.
Proposal 4: Option 1-2 should be supported along with Option 3 for UE PA architecture 1.
Transmission scheme for UE PA architecture 2 
	Agreement
RAN1 will select one of the alternative solutions below to support UE capability 2. Further clarification or details are needed for Alt1, Alt3-1, Alt3-2, and Alt5. Email discussion by 17th of April for companies to provide clarification on Alt1, Alt3-1, Alt3-2, and Alt5. To be coordinated by Rakesh (vivo).
· Alt1: Option1-1 (Support a new codebookSubset for non-coherent and partial-coherent transmission capable UEs, e.g. for 2Tx the new codeboookSubset is all non-antenna selection TPMIs or with only TPMI [1 1] for rank 1)
· Alt3-1: Option3+Option2 (Multiple SRS resources with different number of SRS port(s) in each resource)
· FFS: Whether to additionally support Option 1-2
· Alt3-2: Option3+Option2+ Option1-1 (Multiple SRS resources with different number of SRS port(s) in each resource)
· Alt5: FDM multi-port simultaneous transmission



In the email discussion, 4 alternatives are clarified and need to be down selected in the next meeting for UE PA architecture 2. 
For Alt.1: Option 1-1 (introduce new codebook subset or only [1 1])
Atl.1 uses new precoder such as   for the non-coherent UE with 2Tx to enable simultaneous two antenna transmission and further uses small delay CDD to overcome the problem of phase shifting between the two different antennas. Note that small delay CDD is transparent to RAN1 specification. In the scheme, the phase shift may be randomized (diversity) by small delay CDD, but the beamforming gain is destroyed, and the power/amplitude imbalance between non-coherent antennas is not addressed yet, which may impact the system performance. 
[bookmark: _GoBack]Then, in this solution, the additional precoders only need TPMI [1 1] for 2Tx, but not new codeboookSubset is all non-antenna selection TPMIs. The reason is that there is no difference for [1 1] and [1 j], [1 -j] if with small delay CDD, where the precoding on the two non-coherent antennas are randomized. So, introduce such more precoders, no benefits can be obtained. 
If without small delay CDD on the two non-coherent antennas, UE cannot guarantee the exact transmitted precoder is the same as gNB’s indicated precoder. For example, gNB indicated [1 1], but at the transmission from two non-coherent antennas, it will be [1 j] or [1 -j], so introduce new codebook subset seems meaningless. 
For Alt3-1 and Alt3-2: Option 3 + Option 1-2 or Option 3 + Option 1-1
These two schemes enable full power transmission by power scaling adjustment and with multiple SRS resources with different number of SRS ports for SRS port virtualization. 
Till now, the two solutions are very close, while the difference is that Alt.3-1 is with FFS for additionally support Option 1-2 and Alt.3-2 is with clearly support Option 1-1 additional to Option-3. In our understanding, option 1-1 in Alt3-2, i.e., introduce new subset of codewords, is introduce the non-coherent precoders with normalization factor equal to 1, such as , .Then, another difference is that, in Alt3-1, some precoders in Rel-15 UL codebook is replaced by the precoders with new scaling factors, e.g.,  is replaced by  , while, for Alt3-2, some new precoders are added in the UL codebook to provide more flexibility to dynamically select whether to trigger full power transmission or not. 
In these two alternatives, the UE with 2Tx can be configured with 2 SRS resources, wherein one is 1 port and another is 2 port. The 2-port SRS may be transmitted without port virtualization, i.e., each port is transmitted by one PA, and the 1-port SRS is transmitted with port virtualization, i.e., the SRS port is virtualized by 2 non full-rated PAs. When 1-port SRS is selected by SRI, full power can be achieved for PUSCH transmission, and rank-2 full power transmission can be enabled by 2-port SRS resource.

Proposal 5: Option 1-2 (to introduce new scaling factor for UL codebook) or Option 1-1 (to introduce new precoders with normalization factor is 1) should be supported in addition to Option-3.
Transmission scheme for UE PA architecture 3
In the offline agreement in R1-1905693, there are two options left for UE PA architecture 3.
	Offline agreements
supported scheme for UE capability 3: 
· Alt1: Option1-1
· Alt3: Option 3 or Option 3 + Option 1-2



For Alt1: Option 1-1 
The full related PA cannot be used for full power transmission. For example, UE have 23dBm +20dBm PAs for power class 3, if with Alt.1, then the full power only through two PAs with 20dBm+20dBm, but not from a single 23 dBm transmission. 
The latter case with full related PA transmission can be more efficient for UL transmission due to that only one PA is activated for transmission, also with better performance as shown in following evaluation.
For Alt3: Option 3 + Option 1-2:
At first, Option 1-2 should also be supported in Alt.3 as discussed in Section 4.1. Since Option 3 + Option 1-2 can be used for the cases of port virtualization or non-virtualization. So, it is also can be used for UE PA architecture 3, where partial PAs are full power related. 
For a 2Tx UE with 23+20dBm PAs, full power transmission can be enabled when , i.e., only one full-rated PA is used for UL full power transmission.
For a 4 Tx UE, rank-1 PUSCH transmission with full power can be indicated by port selection precoders, such as  for the case of 23+17+17+17 dBm PAs in UE side.  
Proposal 6: For UE PA architecture 3, full power transmission scheme Option 3+ Option 1-2 is preferred.
Performance evaluation for transmission schemes
In the following part, we compare the performance of Option 1-1 (i.e., Alt.1) and Option 3+Option 1-2/1-1 (i.e., Alt.3-1 and Alt. 3-2). In the evaluation, 2Tx in UE side is assumed and other details can be found in our companion contribution [5]. 
From the evaluation results, we can see that Option 3+Option 1-2/1-1 outperformance that Option 1-1, especially in the case of blockage. In the case of partial antennas are blocked, the transmission power will be wasted for Option 1-1 due to the two antennas are used for transmission, but the one link is blocked. It will not be any coverage enhance, since only one link from an antenna is available and half power is transmitted. Please note that, one antenna is blocked is not a corner case in UE side, since one of antennas may be blocked by hand or other objects when data transmission happens.
In Option 3+Option 1-2/1-1 (i.e., Alt.3 and Alt.3-1, Alt. 3-2), full power can be transmitted from 1-port transmission with virtualization, and also can be enabled by the port selection for a single full-related PA transmission. So, the transmission is more efficient.
[image: ]
Figure 2. Performance evaluation of full power transmission mechanism 
(Option 1-1: Alt.1; Option 3+ Option 1-1/1-2: Alt.3)

[bookmark: OLE_LINK1]Signaling design on UE capability reporting
Only with “UL full power tx capability”
As noted in the chairman’s notes, the ‘UE capability 1/2/3’ only represents 3 categories of antenna/PA architectures. The details on UE capability reporting is discussed in this section. 
In last meeting, it has been agreed that UE should report its capability on whether or not it can support full power uplink transmission. However, simply relying on such information cannot enable gNB to get sufficient knowledge to correctly instruct UE to implement full power transmission correspondingly.
For the UEs with PA architecture 1, where any of the precoder can be used for full power transmission, only with the information of “UL full power tx capability” may work if gNB know the UE is belong to UE PA architecture 1. However, UE dose not signals UE architectures to gNB, gNB still do not know whether the UE is with PA architecture 1 or not. So, the system is still not work well. 
So, only with “UL full power tx capability” is not sufficient, since gNB do not know the UE PA architectures, such as architecture 1 or 2 or 3. 
Then, whether the “UL full power Tx capability” is sufficient for UE architecture 2 and 3 are analyze as follows:
[bookmark: OLE_LINK20]Firstly, signaling of supporting “UL full power tx capability” may work for UE PA architecture 1, where any of the precoder can be used for full power transmission. However, the information of “full power or not” is not sufficient for UE PA architecture 2 and 3, since gNB still not know how to enable full power transmission in the two architectures. 
For non-UE capability 2, virtualization across multiple physical ports must be utilized to synthesize a full power port, e.g., SCDD. If the virtualization is through SRS ports, such as, transmission scheme Alt3-1 or Alt3-2 as discussed in section 4.2, gNB should configure additional SRS ports in parallel transmission with the existing non-virtualized SRS ports.  However, for the UEs with PA architecture 3, since it at least has one full-rated PA, gNB can select the ports corresponding to the full-rated PA to enable the full power transmission, e.g., through the port selection TPMI. It is not reasonable to force UEs with PA architecture 3 to behave as PA architecture 2 to rely on virtualization to achieve full power transmission which would cost completely unnecessary SRS overhead.
So, only with “UL full power tx capability” is not sufficient for gNB to know how to enable full power transmission for PA architecture 2 and 3.
[bookmark: OLE_LINK19]Secondly, simply signaling of not supporting “UL full power tx capability” cannot differentiate UE full power transmission capability for different ranks. For example, for UE with 20+20+20+20dBm PAs, if it reports capability signaling of not supporting “UL full power tx capability”, gNB assumes virtualization would be used for all rank to enable full power transmission. However, in the example as 20+20+20+20dBm, only rank 1 transmission requires the virtualization to achieve full power transmission as each PA cannot reach 23dBm for rank 1 full power transmission, while, rank 2 and 3 can readily rely on the non-virtualized port to enable full power transmission since all PAs already fulfill the full power requirement for higher rank transmission with non-coherent precoders and there is no need to utilize virtualize ports. So, in this case, only additional 1-port SRS resource for rank 1 PUSCH transmission is required. 
Furthermore, for UE with 23+17+17+17dBm PAs, rank 1 full power transmission can use full-rated PA without virtualization, so no SRS resources with different SRS ports is needed for rank 1 transmission in addition to a 4-ports SRS resource. Or, for UE with 23+17+23+17dBm PAs, both rank 1 and 2 full power transmission can use full-rated PA without virtualization and no additional SRS resource is needed for rank 1 and 2 transmission.
From the above examples, if only with the information of full power or not, it is not sufficient for gNB to know how to configure the SRS resources for different ranks to enable full power transmission.
Thus, only with “UL full power tx capability”, it is not sufficient for gNB to know how to configure the SRS resources for different ranks to enable full power transmission for UE PA architecture 2 and 3.
Thirdly, signaling of “UL full power tx capability” cannot provide information in terms of SRS ports index that enabling full power transmission and thus gNB cannot schedule corresponding port for UE to transmit with full power especially for the UEs with PA architecture 3. Such as, UE with 23+17+17+17 dBm PAs can support rank 1 full power transmission with only one of the 4 non-virtualized SRS ports, while, UE with 23+17+23+17 dBm PAs can support rank 1 full power transmission with one of the two full-rated PAs.
[bookmark: OLE_LINK4]UEs with PA architecture 2 has the same confusion if only with information of full power or not. For example, a non-coherent UE with 20+20+20+20 dBm PAs can support rank 2 full power transmission with any 2 of the 4 non-virtualized SRS ports. However, UE with 20+20+17+17 dBm PAs can support rank 2 full power transmission only with predefined 2 of the 4 non-virtualized SRS ports, such as, if SRS port 0 and 1 can support full power transmission, then SRS port 3 or 4 cannot. 
Therefore, only with “UL full power tx capability”, it is not sufficient for gNB to know which SRS port/index can support full power for UE PA architecture 2 and 3.
Observation 2: Only signaling of “UL full power tx capability” is not sufficient to enable full power transmission for UEs with different PA architectures.
UE capability reporting with TPMI/TPMI groups
According to the above discussion, simply signalling of “UL full power tx capability” cannot provide sufficient information for gNB to correctly perform full power transmission mechanism for UE. The UE capability reporting is to avoid the misalignment between gNB and UEs. So, the reported UE information should be clear.
Actually, the codebook based uplink transmission is based on the UL codebook, i.e., gNB can indicate the UE whether or how to enable full power transmission through TPMI. So, a very simple and straight forward way for UE capability reporting is that UE report the TPMI or TPMI group which can full power transmission in Rel-16 (which is not enabled for Rel-15) to gNB. Then, gNB have the clear understanding of which precoders in the codebook can be for full power transmission for a specific UE. If gNB find the UE in the cell-edge with UL low power, the precoders for full power transmission can be indicated from gNB. With UE capability reporting with TPMI or TPMI group, there is no need gNB to know the UE PA architectures (i.e., adaptive to all of UE PA architectures), and also no matter which solutions for full power transmission are used. 
In the following, we provide the detailed discussion on UE capability reporting with TPMI/TPMI group:
UE capability reporting for 2Tx:
For UEs with 2Tx, two precoders ( and ) may need to be reported to notify how to support full power transmission for 2Tx case. For example, UE with PA architecture 1 may report both precoders  and , UE with PA architecture 3 may report the precoder . For UE with PA architecture 2, if no precoders are reported for full power, gNB can configure 1 port SRS resource (virtualized) for rank-1 full power transmission. Please note that UE with PA architecture 2 for 2Tx also can report  if UE can virtualize the two ports SRS, where each port virtualized from the two PAs. As shown in Table-2, for 2Tx case, only two precoders for full power transmission need to be reported to gNB. 2-bit for UE capability reporting is sufficient. 
As shown in Figure 3, 2Tx UE with ‘UE capability 1/3’ can report either codeword   and/or to support full power transmission. For the UE with ‘UE capability 2’, the full power also can be used through the TPMI   or , while each port is virtualized by two PAs, or report none of them. 

[image: ]
Figure 3. UE capability reporting for 2Tx 

Table 2. UE capability reporting with TPMI/TPMI group
	
	Rank-1
	Rank-2
	Rank-3

	Codebook subset of nonCoherent with 2Tx
	


	-
	-

	Codebook subset of nonCoherent with 4Tx
	




	



	


	Codebook subset of 'partialAndNonCoherent' or 'fullyAndPartialAndNonCoherent' with 4Tx
	






	



	




UE capability reporting for 4Tx:
Similar as 2Tx, in the case of 4Tx, the UE capability reporting for full power transmission also can be through TPMI/TPMI group reporting. 
For example, UE with 23+17+17+17dBm can report as the capability signaling to notify gNB it can support one port to enable full power transmission. And regarding to PA architecture 2 such as UE with 17+17+17+17dBm, it has to resort to virtualization method to achieve full power transmission, such as one port transmission with virtualization. 
In section 5.1, it has provided the necessity for UE capability signaling to differentiate UE full power transmission capability for different ranks. Without the rank information for full power transmission, gNB still do not know how to configure SRS resources and also do not know how to enable full power transmission. Shown in Table 2, TPMI/TPMI group reporting signaling can provide different ranks. As an example, UE with 23+20+20+17dBm, it can report  for rank1 transmission,   and   for rank2 transmission, or  for rank3 transmission.
In addition, section 5.1 also discussed that capability signaling should support information in terms of SRS ports index that enabling full power transmission and thus gNB cannot schedule corresponding port for UE to transmit with full power especially for the UEs with PA architecture 3. And it is obvious that TPMI/TPMI group reporting signaling exactly indicate the SRS port index corresponding to the entry “1” in the codeword can support full power transmission. For example, UE with 20+20+17+17dBm can report to indicate the first and second SRS port can support full power transmission for rank2 transmission. Once gNB schedule this codeword for UE, UE will transmit on the first and second SRS port with full power transmission. But for capability signaling with “different number of SRS ports for resources for codebook”, it cannot indicate gNB which SRS port can achieve full power transmission. For example, UE will report that it requires one virtualized SRS port for rank1 full power transmission, but gNB cannot obtain any information on which SRS ports among the non-virtualized SRS ports can support full power transmission for rank 2 and then it has no idea on how to implement full power transmission for UE. 


Overhead analysis for UE capability reporting with TPMI:
For 2Tx, as shown in Table-2, there are only two precoders need to be reported, i.e.,  and . So, only 2 bits are needed if with bitmap reporting for the two precoders. For rank-2 in 2Tx, full power can be enabled by any rank-2 precoder, so there is no additional information on full power need to be reported from UE capability.
For 4Tx, there are some precoder with full power transmission can be grouped, such as [1 0 1 0] and [1 0 j 0]. If full power can enabled by [1 0 1 0], it also can be enabled with [1 0 j 0], so the bits for UE capability can be reduced. Furthermore, since there are different UE capabilities for UL codebook, i.e., non-coherent, partial coherent and full coherent codebook subsets. If UE only have non-coherent codebook subset, then the reported TPMI/TPMI group is shown in second row in Table-2. If the UE is with partial or full coherence codebook subset, two more partial coherent precoders in rank 1 need to be reported, as shown in the third row in Table-2. About 10 bits for TPMI/TPMI group reporting is needed for 4Tx full power transmission. 
It’s worth noting that, for RRC overhead, the CSI (such as type-II) configuration, how many bits for each band/band combination per UE? The mentioned overhead are much more than UE capability reporting 2 or 10 bits for RRC here, while UE report the capability only once in very a long time. So, the overhead should not be an issue.  

Proposal 7: UE capability reporting with TPMI or TPMI group should be supported for full power transmission.

Summary of discussions
Based on the above discussion, we have the following observations: 
Observation 1: There is no any difference on RAN1 discussion of full power transmission schemes for power class 2 and power class 3.
Observation 2: Only signaling of “UL full power tx capability” is not sufficient to enable full power transmission for UEs with different PA architectures.

Also, we have the following proposals:
Proposal 1: The full power transmission solutions in RAN1 discussion should be used for both power class 2 and power class 3.
Proposal 2: Full power transmission should be supported for all ranks for the partially / non-coherent UE.
Proposal 3: For full coherent capable UE, partial coherent/non coherent codewords should also be enhanced to support full power transmission.
Proposal 4: Option 1-2 should be supported along with Option 3 for UE PA architecture 1.
Proposal 5: Option 1-2 (to introduce new scaling factor for UL codebook) or Option 1-1 (to introduce new precoders with normalization factor is 1) should be supported in addition to Option-3
Proposal 6: For UE PA architecture 3, full power transmission scheme Option 3+ Option 1-2 is preferred.
Proposal 7: UE capability reporting with TPMI or TPMI group should be supported for full power transmission.

References
3GPP, “RAN1#95 Meeting Chairman’s Notes”, Spokane, USA, November 12th – 16th, 2018.
3GPP, “RAN1 AdHoc#1901 Meeting Chairman’s Notes”, Taipei, January 21th – 25th, 2019.
3GPP, “RAN1#96 Meeting Chairman’s Notes”, Athens, Greece, February 25th – 1st March, 2019.
3GPP, “RAN1#96bis Meeting Chairman’s Notes”, Xi’an, China, April 8th – 12th, 2019.
R4-093422, “LS Response to R1-092984 on UE Power Amplifier configurations for multiple transmit antennas in LTE-A”.
R1-1907536, “Evaluation results of full power transmission for UL MIMO with multiple PAs”, Huawei, Hisilicon, Reno, USA, May 13th – 17th, 2019.
R1-1907484, “Discussion on the supporting cases for full power transmission”, Huawei, Hisilicon, Reno, USA, May 13th – 17th, 2019

image3.wmf
1

0

éù

êú

ëû


oleObject1.bin

image4.wmf
0

1

éù

êú

ëû


oleObject2.bin

image5.wmf
1

0

0

0

éù

êú

êú

êú

êú

ëû


oleObject3.bin

image6.wmf
0

1

0

0

éù

êú

êú

êú

êú

ëû


oleObject4.bin

image7.wmf
0

0

1

0

éù

êú

êú

êú

êú

ëû


oleObject5.bin

image8.wmf
0

0

0

1

éù

êú

êú

êú

êú

ëû


oleObject6.bin

image9.wmf
10

01

1

00

2

00

éù

êú

êú

êú

êú

ëû


oleObject7.bin

image10.wmf
10

00

1

01

2

00

éù

êú

êú

êú

êú

ëû


oleObject8.bin

image11.wmf
10

00

1

00

2

01

éù

êú

êú

êú

êú

ëû


oleObject9.bin

image12.wmf
100

010

1

001

3

000

éù

êú

êú

êú

êú

ëû


oleObject10.bin

image13.wmf
0

1

1

0

2

1

éù

êú

êú

êú

êú

ëû


oleObject11.bin

image14.wmf
1

0

1

1

2

0

éù

êú

êú

êú

êú

ëû


oleObject12.bin

oleObject13.bin

oleObject14.bin

oleObject15.bin

oleObject16.bin

oleObject17.bin

oleObject18.bin

oleObject19.bin

oleObject20.bin

image1.png
Throughput

14

12

Performance of full power transi

on with blockage

—&—Non-full power transmission without blockage
—&—AI3 without blockage

—&—Alt1 without blockage

— & ~Non-ull power transmission with blockage

— & —Al3 with blockage

— & —Alt1 with blockage





image2.png
I
bility reporting
a codeword o}' (

o

Virtualization

UE antenna architecture with 2Tx





