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1 Introduction
An ad hoc meeting on SUL has been held on Monday afternoon.
2 Discussion

2.1 Requirements for ULSUP FDM

R4-1807232
UE RF requirements for ULSUP FDM operation
Huawei, HiSilicon
R4-1806548
Consideration on TDM and FDM based ULSUP with SUL bands
MediaTek inc.
R4-1807567
UE requirements for introducing FDM based ULSUP
Nokia, Nokia Shanghai Bell
Summary:
As A-MPR will not complete as discussed in above two contributions, we can:
1) Remove FDM operation from uplink EN-DC configuration in Rel-15 specification or

2) Create a UE capability for FDM operation so UE can report whether to support it

Discussion:
R4-1807232
ZTE: have concern about removing FDM, or option 1.  Can accept option 2 with revisions
Nokia: there is no such obstacle motivating removing FDM. This is a RAN decision.

Intel: we prefer option 1. Not aware of UE/chipset vendor supporting FDM.


ZTE: wonder if Intel talked to all vendors. By nature, intra-band EN-DC is similar to ULSUP.


Intel: any feature, mandatory or optional, depends on willingness to implement it. If no one supports it, why introduce it?

Samsung: does NR have to use the same numerology as for LTE for ULSUP?

Huawei: so far there is no requirements for FDM yet, that’s why we propose option 1. While intra-band EN-DC is similar to ULSUP, they are not the same, depending on band combinations in question. For Samsung, there are two scenarios, with the same or different numerology, we mainly focus on the same numerology.

R4-1806548
Nokia: we don’t think there should be automatically separate capabilities. The same approach from intra-band EN-DC can be used here.

ZTE: agree that FDM and TDM will have different requirements. Should revise 1-10 instead of creating a new one like 1-10a.
MediaTek: it is fine to use Huawei’s proposal. No strong view.

R4-1807567
AH chair: how do you plan to complete all the requirements?

Nokia: need to consider the completion status of all the EN-DC cases and decide. May require RAN decision as to FDM will be kept or removed in R15.

ZTE: agree with Proposal 1.
Huawei: can the same requirements be used for both cases, i.e. intra-band EN-DC and ULSUP?

ZTE: the impact is the same. If time allows, a good starting point is to reuse the requirements.

Qualcomm: for FDM, the RF requirements are the same for intra-band EN-DC and ULSUP, except for the fact that intra-band EN-DC deals with two carriers and ULSUP deals with one shared carrier, where carrier leakage needs to be discussed. Not sure about the TDM, since ULSUP doesn’t have a DL for HARQ transmission.
Vodafone: for band 3 and n80, which intra-band EN-DC A-MPR requirements can be reused?


Qualcomm: I don’t think band 3 has any A-MPR. For MPR, we have contiguous MPR for n71. Need to check if that can be reused for band 3. MPR is band agnostic.

Huawei: A-MPR and MPR should be band specific. In LTE, single cluster and multiple cluster requirements are different.

Intel: So far the only FDD band for intra-band EN-DC is n71 with many constraints such as the same numerology, etc.
Nokia: agree with Qualcomm that the numbers can’t be exactly the same. Hope we can find some optimizations. While in our paper we didn’t provide A-MPR values, we don’t need take all decisions at this meeting.

Huawei: RAN decision was to separate the discussion on intra-band EN-DC and ULSUP.

Nokia: we are not discussing reusing the same A-MPR values, but discussion reusing the same principle.
Way forward:
Two possible WFs:

1. The decision on whether FDM operation should be kept in R15 should follow the same guidance of completion of R15 EN-DC combinations.

2. FDM operation can be kept in R15 on the conditions of 1) all the related requirements be completed by the end of RAN4#87 or 2) if any extension is granted by RAN, all the related requirements be completed by the end of the extension period. 
2.2 BS RF requirements
R4-1807230
BS RF requirements for SUL with UL sharing
Huawei, HiSilicon

R4-1807231
Proposed conclusion on BS requirements for UL sharing
Huawei, HiSilicon, Vodafone, Orange, Intel

Summary:
It is proposed that for UL sharing from network perspective or UE perspective (both TDM and FDM operation), no additional NR BS requirements need to be introduced
Discussion:
R4-1807230
Nokia: what is the difference between this tdoc and the one submitted last meeting?

Huawei: in terms of arguments, they are the same.

Nokia: Then we have the same comments as in the last meeting.

ZTE: the same comments.

R4-1807231
Nokia was no in the session.

ZTE: the previous tdoc R4-1807230 is the basis for this tdoc. Since we don’t agree with R4-1807230, we don’t agree with this tdoc either. We think there is further study needed. In your contribution R4-1801568, three cases are simulated. The worst case is not among the three cases. The worst case shall be minimum allocation for both wanted and interference signals.
Way forward:
2.3 Switching time for NR UL and NR SUL with MIMO
R4-1806546
Switching time for NR UL and NR SUL with MIMO transmissions
MediaTek inc.

Summary:
Observation 1: ~0us switching time is based on the assumption of no UL-MIMO transmission. 

Proposal 1: RAN4 decide if UL-MIMO is considered in SUL scenario.

Proposal 2: Support of UL-MIMO for SUL is added in feature list if RAN4 decide to have this scenario.

Proposal 3: ~130us switching time for SUL with UL-MIMO case is needed.
Discussion:
R4-1806546
Nokia was no in the session.

ZTE: in Fig. 2, if you remove path 1, what’s the switching time?
Intel: this switching time applies regardless of any specific band combination?

MediaTek: for two band case, we only have 0 us switching time.
Way forward:
=======================================

The following is not treated due to lack of time.
2.4 Clarification on shared and same carrier
R4-1806547
On the clarification of in the same carrier
MediaTek inc.

R4-1807229
Clarification on shared carrier for UL sharing
Huawei, HiSilicon

Summary: 

Proposal 1: Regarding LTE and NR in the same carrier for UL sharing from UE perspective, the carrier frequency range of LTE (CarrierLTE) and the carrier frequency range of NR (CarrierNR) are the same; i.e., the bandwidth and position of CarrierLTE and CarrierNR are the same.

Proposal 2: “Shared carrier” is a carrier with the frequency range (frequency position and bandwidth) that is dynamically or semi-statically shared (TDM, FDM or mixed TDM/FDM) by more than 1 cell (The cells can be from different RAT, ex. LTE cell + NR cell).

Proposal 3: In the scenario of LTE-NR coexistence in UL sharing from UE perspective, the carrier is shared by more than 1 RAT, i.e. LTE and NR cell.

Proposal 1: “Shared carrier” means a NR or LTE carrier with at least part of bandwidth overlapping with the carrier of the other RAT, and the overlapping bandwidth can be shared between LTE and NR UL transmission.

Proposal 2: “Same carrier” means LTE and NR carrier have the same frequency position and channel bandwidth.

Proposal 3: For R15, the feature of “Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective” applies to the case where LTE and NR are in the same carrier and use the same SCS. Other scenarios where it may be applicable too can be introduced in future releases.

Discussion:

Way forward:
2.5 Simultaneous TX/RX for SUL band combinations
R4-1807228
Simultaneous TXRX for SUL band combinations
Huawei, HiSilicon

Summary:
	EN-DC with SUL band combinations
	LTE band/NR SUL band
	NR band
	Simultaneous RxTx capability

	DC_3_SUL_n78-n80
	1.8G
	3.5G
	Mandatory

	DC_8_SUL_n78-n81
	900M
	3.5G
	Mandatory

	DC_20_SUL_n78-n82
	800M
	3.5G
	Mandatory

	DC_28_SUL_n78-n83
	700M
	3.5G
	Mandatory

	DC_1_SUL_n78-n84
	1.9G
	3.5G
	Mandatory

	DC_66_SUL_n78-n86
	1.8G
	3.5G
	Mandatory

	DC_3_SUL_n79-n80
	900M
	4.9G
	Mandatory

	DC_8_SUL_n79-n81
	800M
	4.9G
	Mandatory

	DC_3_SUL_n78-n82
	800M, 1.8G
	3.5G
	Mandatory

	DC_20_SUL_n78-n83
	700M, 800M
	3.5G
	Mandatory


Discussion:
Way forward:
2.6 7.5kHz shift
R4-1806719
Introduction of 7.5 kHz frequency shift for Band n71
Ericsson, T-Mobile

R4-1806720
Addition of 7p5kHz UL shift for FDD bands
Ericsson

Summary:
Add 7.5kHz shift for Band n71.
Discussion:
Way forward:
2.7 P0 range
R4-1806845
P_0 range for NR UL power control
ZTE Wistron Telecom AB

R4-1806846
draft LS reply to RAN1 on P_0 ranges on UL power control
ZTE Wistron Telecom AB

Summary:
Proposal 1: Set X value as 71 dB instead of 76 dB.

Proposal 2: Set the minimum useful SNR as -8 dB in NR.

Proposal 3: RAN4 proposes to set -200 dBm as the lowest value for P0 range in NR.

Proposal 4: Send a reply LS to RAN1 describing the above understanding on the P0 range.

Discussion:
Way forward:
2.8 TP and Draft CR
R4-1807133
TR 37.872 v0.4.0
Huawei, HiSilicon

R4-1807233
TP for SUL TR 37.872 Some Corrections for SUL
Huawei, HiSilicon

R4-1807234
Draft CR into TS 38.101-1 Some Corrections for SUL
Huawei, HiSilicon

R4-1807235
Draft CR into TS 38.101-3 Some Corrections for SUL
Huawei, HiSilicon

R4-1807236
Draft CR into TS 38.104 Introduction of Band n86
Huawei, HiSilicon

Discussion:
Way forward:
