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# Companies’ comments were transferred to e-mail discussion summary when formal version of WF was prepared.
1 Topic#1: Delta Rib for 8Rx
1.1 Issue 1-1-A: Set of delta Rib for 8Rx for CPE/FWA/vehicle/industrial devices
<GTW agreement in 14, Oct.>
Agreement:
· For both 4Tx and 8Rx
· Reuse existing component assumptions for handheld UE unless otherwise stated;

· No differentiation of CPE/FWA;
· FFS on
· Option 1:

· Vehicular UE should have high antenna isolation characteristics similar to CPE and FWA 

· One set of requirements for CPE/FWA/vehicle/industrial devices;

· Option 2:

· Vehicular UE has same antenna isolation as handheld UE (Previous agreement)

· Two set of requirements for CPE/FWA/vehicle/industrial devices;

1.2 Issue 1-1-B: How to derive delta Rib for 8Rx
<1st round discussion summary>
Issue 1-1-B: How to derive delta Rib for 8Rx

· Proposals

· Option 1: Evaluate absolute gain of 8Rx by using the following equation to derive Δ8Rx for FWA/CPE/vehicle/industrial devices: Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain (R4-2216163)(Huawei, CMCC, DCM)

· Intention is to avoid the discussion just whether LTE delta 8Rx is reused or not (DCM)

· Option 2: Other

· Question for clarification (Huawei, ZTE)

· CBW should be NRB*12*SCS.(ZTE)

· Wonder if it is needed to agree option 1(Sony, Qualcomm, Apple)

· No, keep consistency with LTE 4Rx and 8Rx discussion (Ericsson)
<Recommended WF>

· Define one delta 8Rx RIB for all CBW
· Further discuss how to derive delta Rib for 8Rx in next meeting:
· Option 1: Evaluate achievable REFSENS for 8Rx for CPE/FWA/vehicle/industrial devices, and delta RIB for 8Rx should be performance gain compared to existing 2Rx REFSENS
· Option 2: Directly defining delta Rib for different bands while taking into account the implementation challenges and the diversity gain.
· Option 3: Other
1.3 Issue 1-1-C: PDCCH aggregation
<1st round discussion summary>

Issue 1-1-C: PDCCH aggregation

· Proposals

· Option 1: Specify PDCCH Aggregation level=8 for 8RX REFSENS (R4-2216347) (Qualcomm)

· Option 2: Other

· It doesn’t change the REFSENS (OPPO)

· What is intention? (Nokia)
· More discussion is needed (Apple, Verizon, CMCC, DCM)
<Recommended WF>

Further discuss PDCCH aggregation level for deriving the value of delta Rib for FR1 8Rx:

· Option 1: PDCCH aggregation level = 8 applies to 8Rx
· Option 2: No need to define specific PDCCH aggregation level

· Option 3: Use same assumption for 4Rx discussion (Need to check if this is same with option 2 or not)
Further discuss if PDCCH is bottleneck or not for 8Rx REFSENS.
1.4 Issue 1-2: Value of delta Rib for 8Rx
<1st round discussion summary>

Issue 1-2: Value of delta Rib for 8Rx

· Proposals

· Option 1: it is proposed that for n41, n7 and n77/n78, the ΔRIB,8R is -4.5 dB and only targeted for CPE/FWA/vehicle/industrial devices. (R4-2116144)(OPPO, Xiaomi, ZTE, Sony, CMCC)

· Option 1A: [-4.5dB] (MediaTek, AT&T, Ericsson)
· Option 2: Consider improving NR ΔRIB,8R from the respective LTE value if PDCCH Aggregation level=8 is specified to be used in 8RX REFSENS (R4-2216347)(Qualcomm)

· Option 3: Consider delta RIB,8R for NR CPE/FWA as -4.5dB. (R4-2216437)
· Option 4: Proposal 1: For NR CPE devices the value of ΔRIB,8R should be even lower than -4dB (higher gain with 8Rx for NR CPE devices compared with LTE). (R4-2216872)(AT&T, Ericsson, Verizon, CHTTL)
· Option 5: -4.0dB(Huawei, Apple)
· Option5A: -4.0dB if PDCCH aggregation level is not changed(Qualcomm, Verizon?)
· Other
· Not option 2. Before we agree with Option 1/3 in the end, we need to agree if we have two sets of requirements or not(Nokia)

<Recommended WF>

FFS delta Rib for 8Rx in next meeting.
2 Topic#2: Delta Rib for 8Rx
2.1 Issue 2-1-A/B/C: Value of ΔTRxSRS for 8Rx
Issue 2-1-A: Value of ΔTRxSRS for 8Rx for 1T8R
<GTW agreement in 14, Oct.>
Agreement
· Agree [4.0dB] forΔTRxSRS for 8Rx for 1T8R for n77/n78/[n41] as a starting point.
Issue 2-1-B: Value of ΔTRxSRS for 8Rx for 2T8R
Issue 2-1-C: Value of ΔTRxSRS for 8Rx for 1T8R+2T8R

<Recommended WF>
Further discuss the following options for ΔTRxSRS for 8Rx for  2T8R and 1T8R+2T8R for n77/n78/n41 in next meeting:
· For 2T8R
· Option 1: 4.0 dB (Huawei, Xiaomi, Qualcomm)

· Option 2: 3.0 dB (OPPO, Nokia, ZTE, Sony))

· Option 3: Evaluate the insertion loss not necessarily in the worst-case conditions (Ericsson)

· For 1T8R+2T8R

· Option 1: 5.0 dB (Huawei, OPPO)

· Option 2: 4.0 dB (Qualcomm)

· Option 3: Evaluate the insertion loss not necessarily in the worst-case conditions (Ericsson)

· Option 4: Other (Nokia)

For n79, interested companies are encouraged to bring their preference on whether 8Rx for n79 should be discussed in this WI in next meeting.
2.2 Issue 2-2: Indication of ΔTRxSRS values to network
Issue 2-2: Indication of ΔTRxSRS values to network

· Proposals

· Option 1: RAN4 should consider the options to indicate the actual ΔTRxSRS values to network, to mitigate system impact due to high ΔTRxSRS  (R4-2116347)(Huawei, Qualcomm, Ericsson)

· Option 2: For t1r8/t28r AS-SRS, allow the UE for reporting multiple ΔTRxSRS values in order to cover all different Ils between the main branch and all other branches. (R4-2216587) (Huawei, Qualcomm, Ericsson)

· Option 3: Other
· No need(OPPO)
· Need more discussion(Nokia, Apple)
<Recommended WF>
Further discuss whether indication of ΔTRxSRS values from UE to network is introduced or not: 

Option 1: Yes (introduce)

Option 2: No

Further discuss how NW to utilize this reporting.

2.3 Issue 2-3-A: ΔTRxSRS for the first SRS resource in 1T8R and 2T8R
<1st round discussion summary>

Issue 2-3-A: ΔTRxSRS for the first SRS resource in 1T8R and 2T8R

· Proposals

· Option 1: 0dB ΔTRxSRS shall apply for the first SRS resource in 1T8R and 2T8R (R4-2116347)(OPPO, Nokia, AT&T, Qualcomm, Ericsson)

· Option 2: Other
· Question on relation with issue 2-3-B(Apple: Are Issue 2-3-A and Issue 2-3-A related, meaning that the first SRS resource is sent over the main branch?)
<Recommended WF>
Agree option 1:
Option 1: 0dB ΔTRxSRS shall apply for the first SRS resource in 1T8R and 2T8R
2.4 Issue 2-3-B: power relaxation for the main branch
Issue 2-3-B: power relaxation for the main branch

· Proposals

· Option 1: Non-zero transmission power relaxation for the main branch shall be applied for the 8Rx UE that capable of SRS antenna switch. (R4-2216587)(Huawei, OPPO, Huawei, )

· 1.5dB can be considered for PCMAX_L,f,c.  

· Option 2: Other

· Not support Option 1. (Nokia, AT&T, Ericsson)
· Option 1 seems to relax MOP (Nokia, AT&T)
· he real delta in 4RX SRS vs 8RX SRS can be optimised in real designs in RF FE planning (Qualcomm)

· Question on relation with issue 2-3-B(Apple)
<Recommended WF>
Further discuss whether non-zero transmission power relaxation for the main branch shall be applied for the 8Rx UE that capable of SRS antenna switch:
· Option 1: Yes (non-zero)

· Option 2: No
3 Topic#2: Other topics
3.1 Issue 3-1: Δppowerclass for PCMAX_H,f,c
Issue 3-1: Δppowerclass for PCMAX_H,f,c
· Proposals

· Option 1: Consider to revise the Δppowerclass specification to not to apply into SRS PCMAX_H,f,c for PC2 capable UE with txDiversity-r16 and xT8R capabilities (R4-2216347)(Huawei, OPPO)

· Option 2: Proposal 3: For a UE indicating the support of TxD and 1T8R AS-SRS, the ΔPPowerClass applied for PCMAX_H,f,c could be removed. (R4-2216587) (Huawei, OPPO)

· Option 3: Other
· Need further discussion (Nokia, Qualcomm)
· should discuss the broader scope. e.g not only 1T8R but xT2R and xT4R as well (Qualcomm)

· Prefer not to remove(Ericsson)

<Recommended WF>
Further discuss whether to remove ΔPPowerClass applied for PCMAX_H,f,c  for PC2 capable UE with txDiversity-r16 and xT8R capabilities:

· Option 1: Yes (Remove)

· Option 2: No
Further discuss handling of xT2R and xT4R.
3.2 Issue 3-2: Remove or not the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
Issue 3-2: Remove or not the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage

· Proposals

· Option 1: Remove (R4-2216872)(Nokia, Ericsson)

· Option 2: Do not remove (R4-2216347)(Huawei, OPPO, Qualcomm, Apple)

Moderator’s view: In 1st round discussion, it seems companies show their preference. It would be encouraged to provide also reasons and any alternatives if possible.
<Recommended WF>
Further discuss whether to remove or not the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
· Option 1: Remove
· Option 2: Do not remove
