3GPP TSG-RAN WG4 Meeting #99-e
R4-2110816
Electronic Meeting, May. 19-27, 2021
Title:
R16 SRS IL update
Source:
OPPO
Agenda item:
6.7.2
Document for:
Approval
1 Introduction
The SRS IL update for TxD was brought up in last meeting and it was agreed to further study how the requirement to be updated. This paper further discuss on this aspect.
	Proposals
· Option 1: UE that supports transparent TxD can have antenna switching SRS configured in the same band.
Option 1a. The ∆TRxSRS needs to be increased by 3 dB overall except for the PC2 case which accommodates the use of PA with 3 dB lower power for SRS antenna switching. 
Option 1b. Other solutions or requirements.
· Option 2: UE that supports transparent TxD can not have antenna switching SRS configured in the same band. 
Agreements: 

· Option 1

· Further confirm SRS

Requirements based on transmission from physical antenna connector and not by transparent TxD

· Detailed requirements FFS


2 Discussion

The delta SRS IL is applied for the antennas other than the main antenna, so for PC2 UE with TxD which for example is 23+23 to achieve 26, this UE is configured with 1T4R as in figure 1, then at the main antenna (Ant 0) UE can use antenna virtualization to achieve 26 but in the 2nd, 3rd, and 4th antenna UE is probably will not switch both PAs to each antenna simultaneously otherwise the front end will be too complex. This makes each antenna will be additionally 3dB power back off comparing to main antenna.
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Figure 1 1T4R SRS switch with TxD capability
Observation 1:    For 1T4R or t1r4-t2r4 SRS switch with TxD capability, 6dB/7.5dB additional IL as PC2 case is needed.

But for the 2T4R case as shown in figure 2, each main antenna (Ant 0, Ant 2) will be same as the secondary antenna (Ant 1, Ant 3), i.e. only one PC3 PA is working in each antenna. Then the total power level in the first time instance (Ant 0 and Ant 2 transmission) is equal to second time instance (Ant 1 and Ant 3 transmission). No additional 3dB is needed, only the original 3dB/4.5dB IL to compensate PCB routing loss is enough.
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Figure 2 2T4R SRS switch with TxD capability
Observation 2:    For 2T4R SRS switch with TxD capability, 3dB/4.5dB additional IL is needed.

Based on above discussion, it can be seen that for PC2 with TxD when t1r4 or t1r4-t2r4 is configured the IL is 6dB/7.5dB, when t2r4 is configured the IL is 3dB/4.5dB. However, if we follow the general wording approach to make the spec simple, and use the larger IL, i.e. 6dB/7.5dB, then there will be no difference as current PC2 values, and can be covered by PC2 also.

	The value of ∆TRxSRS is 7.5dB for n79 and 6 dB for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 2 or power class 2 with TxD in the band.


Observation 3:    For PC2 with TxD, if larger IL value is used then it will be covered by current PC2 wording in the spec.

For PC3, if we don’t consider the 20+20 with TxD to achieve PC3 case, then current spec is enough and there is no need to mention TxD.
Observation 4:    For PC3, current spec is enough and no need to mention TxD.

For PC1.5, TxD is needed to achieve 29dBm so if we add the PC1.5 delta SRS IL to the spec, then there is no need to mention about TxD under PC1.5. And the IL can follow the PC2 description.
Observation 5:    For PC1.5, it needs to be added to spec like PC2 does and no need to mention TxD.
Based on above discussion, it can be seen that there is no need to specify the additional IL for TxD, it already can be covered by current ∆TRxSRS specifications after adding PC1.5 to the spec.

Proposal 1:         It is proposed to add PC1.5 to the ∆TRxSRS specification and no need to specify TxD.
Proposal 2:         It is proposed to change ∆TRxSRS specification as below from Rel-16.
	∆TRxSRS is applied when 

a)
UE transmits SRS to other than first SRS port when the SRS-TxSwitch capability is indicated as  '1T2R', '1T4R' or, '1T4R/2T4R'

b)
UE transmits SRS to other than first or second SRS port when the SRS-TxSwitch capability is indicated as  '2T4R' or '1T4R/2T4R', or

c)
UE transmits SRS to a DL-only carrier

The value of ∆TRxSRS is 4.5dB for n79 and 3 dB for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 3 in the band. The value of ∆TRxSRS is 7.5dB for n79 and 6 dB for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 2 and power class 1.5 in the band.
For other SRS transmissions ∆TRxSRS is zero;


3 Conclusion
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