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1 Introduction
An ad hoc meeting on UL sharing from UE perspective (ULSUP) has been held on Tuesday evening.
2 Discussion

2.1 UL sharing from UE perspective

2.1.1 UE capability for TDM and FDM
R4-1803692
Consideration on TDM and FDM based ULSUP with SUL bands
MediaTek inc.
Summary:
	WI
	#
	Feature group
	Components
	Prerequisite feature groups 
	Need for gNB t
	Consequences if the feature
 is not supported by the UE
	Type 
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	RAN5 implication
	Remarks
	Responsible WG
	Recommendation for TSG-RAN
	TSG-RAN decision

	System parameter
	1-10a
	Support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	1) TDM based

2) FDM based
	
	
	
	Type 3 (per band combination)
	No Need
	Applicable only to FR1
	
	
	
	
	


Discussion:
ZTE: Regarding “IMD due to more than one uplink in a carrier”, in which respect there is IMD issue?
MediaTek: we need more time for evaluation for FDM.

Nokia: we would like to have a short presentation to understand the contributions.

Qualcomm: this is similar to intra-band EN-DC, where IMD issues occur. Some restrictions can be made to avoid IMD issue, such as continuous RB allocations.

Huawei: the proposal is based on three points:

1.          Power back-off due to multi-cluster-like transmissions on one carrier

2.
Power sharing between LTE/NR

3.
IMD due to more than one uplink in a carrier
And the discussion was focused on point 3 only. And we need this capability.
Nokia: these aspects are not only related to ULSUP. We could follow discussion on EN-DC.
AH chair: there is RAN agreement (RP-180560) in which it is stated clearly 

· “From RAN4 requirements perspective 
· ULSUP is applicable only to LTE/NR DC combinations including SUL bands, (as in able 8b in R4-1802135)
· Intra-band LTE/NR DC without SUL band is not a case of ULSUP in current RAN4 wor
”

Way forward:
More discussion is needed.
2.1.2 TDM
2.1.2.1 Time mask for LTE/NR switching

R4-1803895
UE RF requirements for EN-DC with UL sharing from UE perspective
Huawei, HiSilicon

R4-1803896
Draft CR on UE RF requirements for UL sharing from UE perspective 
Huawei, HiSilicon
R4-1804997
UE requirements for introducing UL sharing from the UE perspective using TDM based single UL transmission
Nokia, Nokia Shanghai Bell

Summary: 

For UEs reporting E-UTRA and NR switching time capability of ~0us (case 1), time masks in Figure 6.3B.1.1-1 and Figure 6.3B.1.1-2 shall apply. For UEs reporting E-UTRA and NR switching time capability of <20us (case 2), time masks in Figure 6.3B.1.1-3 and Figure 6.3B.1.1-4 shall apply. 
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Figure 6.3B.1.1-1: E-UTRA to NR switching time mask for case 1

[image: image2]
 Figure 6.3B.1.1-2: NR to E-UTRA switching time mask for case 1

[image: image3]
Figure 6.3B.1.1-3: E-UTRA to NR switching time mask for case 2

[image: image4]
Figure 6.3B.1.1-4: NR to E-UTRA switching time mask for case 2

Discussion:

R4-1803895

ZTE: need to specify ~0us. Also the time may not be added together. 
Nokia: the time mask is for TDM, or FDM, or both?

Huawei: ~0us is the agreement. In the requirement, we don’t have any ambiguity. What’s ZTE proposal on time mask. To Nokia, It is for TDM.

Nokia: it needs to be clearly indicated in the document. Agree with ZTE UE requirements need to be exact and testable. For NR, 10us is included in both sides of the transition.

Intel: for NR, the transition time is outside the symbol except for some rare cases. This proposal is proposed for the new use case, so it is ok.
Huawei: the capability reporting is clear. In our CR, it is clearly stated for TDM.

ZTE: according to the response from Huawei, there is a possibility that the same behaviour (transition time) could result in reporting either option in the UE capability report. Either we need to specify one of the options allowed or the ambiguity allowed.

Qualcomm: I couldn’t understand ZTE’s argument because the proposal is reasonable.

Nokia: we need to clearly indicate in this document it is only for TDM approach.
Etisalat: to address ZTE concern, it is better to go for 0us only, i.e. removing 20us option.

Qualcomm: we already had the previous agreement. This is just the implementation of the agreement. I don’t understand the argument “the same behaviour (transition time) could result in reporting either option in the UE capability report”.

Nokia: in our proposal, we also have proposal to address ambiguity of ~0us. Our proposals in R4-1804997 are
“Proposal 4: Define UE requirements for both of the UE switching time capabilities of ~ 0ms and less than 20 us for TDM based ULSUP
Proposal 5: For the UEs indicating capability of  ~0 us, no switching time is allowed in the UE requirements

“

ZTE: If there is no switching, how to test it?
R4-1804997

Huawei: proposal 1, based on discussion in UE RF room, EN-DC also has TDM operation, but there is no indication in the band combination. For UL sharing from network perspective, there is TDM too.  For the TDM pattern, it is between LTE and NR. Proposal 2 is aligned with MediaTek’s TDM/FDM capability proposal. Proposal 3: we already defined a capability for ULSUP, so there is no need to have separate band combinations. UL sharing from network or UE perspective is a deployment choice and hence no need to reflect it in band combination.
CHTTL: we would like to ask UE vendors for DC_3_SUL_n78-n80, whether UE can support dual UL?
Vodafone: for CHTTL, there is IMD2, so single UL is allowed. For Nokia’s table, do you mean “DC_3_SUL_n78-n80” is for network perspective? Why don’t you use a notation for it too? Also, there are three ULs, what does it mean by “single UL allowed”. Which two ULs are you referring to as there are three bands in the combination.
Nokia: we can’t assume ULSUP can be added to every combination so UE implementation needs such info. Single UL is allowed when IMD issues happen. It doesn’t mean TDM pattern is agreed there. Single UL means band 3 and band n80 don’t need to transmit at the same time. Before, there was no ULSUP. Now it is added so we need it.
ZTE: we have concern on “UL sharing from network or UE perspective is a deployment choice and hence no need to reflect it in band combination”. This is only valid if there is no different requirement between ULSUP and UL sharing from network perspective. Otherwise, this should be differentiated in band combinations.
Vodafone: we have three carriers, LTE, NR SUL, and NR UL. We need to distinguish between three carriers.

Nokia: we agree and need to make this clear.

Etisalat: single UL means either LTE or NR. For NR, it is either SUL or UL. From that perspective, it is clear.
Huawei: when we discussed single UL operation in RAN1, we already considered multiple ULs. “Single UL allowed” column is there for IMD issues.
Way forward:
With the clarification that the time masks proposal in R4-1803895 are applicable to TDM based ULSUP, the time masks proposal in R4-1803895 are agreed. Suffix B or C needs to be clarified.
2.1.2.2 BS requirements
R4-1803893
BS RF requirements for SUL with UL sharing
Huawei, HiSilicon

Summary:
Observation 1: For scenario 1, LTE and NR RBs have no interference to each other in a same carrier and no guard band is needed in the case of perfect frequency and time synchronization between different UEs. And this is common for UL sharing from network perspective and UE perspective.
Observation 2: Frequency and time asynchronization between different UEs are not much different from normal LTE and NR so the impact on the demodulation performance can be neglected. The TA offset issue is common for SUL without UL sharing, UL sharing from network perspective and UE perspective.
Observation 3: For UL sharing scenario, the TX to RX interference in BS receiver side has been already verified in LTE or NR, no further TX to RX interference for UL sharing, so no additional BS receiver verification is needed with TX on.
Observation 4: No additional BS RX requirements or verifications is needed for UL sharing from network perspective, UE perspective with TDM operation and UE perspective with FDM operation.
It is proposed no additional BS RX requirements or verifications is needed for all SUL and UL sharing scenarios.
Discussion:
Way forward:
2.1.2.3 Clarification on the switching time capability

R4-1803691
Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective
MediaTek inc.
Proposal 1: For LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective, LTE and NR UL have the same bandwidth, center frequency and subcarrier spacing, and the timing must be aligned. 

Proposal 2: For capability of “Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective”, it is clarified as follow:

· The capability is only applied to the scenario that LTE and NR UL have the same RF bandwidth, center frequency and subcarrier spacing, and the timing must be aligned
	1-11
	Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	Support of switching type between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective. 

Type 1: ~0us

Type 2: <20us
	1-10
	Yes
	UE does not support UL subcarrier alignment between LTE and NR for EN-DC with LTE-NR coexistence in UL
	Type 3 (per band combination)
	No Need
	Applicable only to FR1
	
	This feature is the switching time between LTE UL and NR UL in the same carrier

Per band combination signalling (Type 3)

UE Capability signalling elements. 
1: ~0us switching type.

2: <20us switching type. 


	RAN4
	
	


Discussion:
Way forward:
2.1.3 FDM
R4-1804998
UE requirements for introducing FDM based ULSUP
Nokia, Nokia Shanghai Bell
Discussion:
Way forward:
2.1.4 Other issue for TDM and FDM
R4-1803894
EN-DC with UL sharing from UE perspective based on TDM or FDM
  Huawei, HiSilicon

R4-1804997
UE requirements for introducing UL sharing from the UE perspective using TDM based single UL transmission
Nokia, Nokia Shanghai Bell
R4-1803891
Band combination for SUL scenarios
Huawei, HiSilicon

R4-1804999
Draft CR to TS38.101-3 on introduction of ULSUP EN-DC band combination
Nokia, Nokia Shanghai Bell
Discussion:
Way forward:
2.2 Switching time for SUL and non-SUL
R4-1803892
Switching time for SUL and non-SUL for DC with three band combinations
Huawei, HiSilicon

Summary:
	SUL Band combinations
	Switching time between SUL and non-SUL

	SUL_n78-n80/DC_3_SUL_n78-n80
	0 us

	SUL_n78-n82/DC_20_SUL_n78-n82
	0 us

	SUL_n78-n81/DC_8_SUL_n78-n81
	0 us.

	SUL_n78-n83/DC_28_SUL_n78-n83
	0 us

	SUL_n79-n80/DC_3_SUL_n79-n80
	0 us

	SUL_n79-n81/DC_8_SUL_n79-n81
	0 us

	SUL_n78-n84/DC_1_SUL_n78-n84
	0 us

	DC_3_SUL_n78-n82
	2 symbols for 15kHz SCS

	New Band 66 + n78 SA/NSA SUL
	0 us

	DC_20_SUL_n78-n83
	2 symbols for 15kHz SCS


Discussion:
Way forward:
2.3 P0 range
R4-1805179
Further considerations on P_0 range for NR UL power control
ZTE Corporation

R4-1805180
draft LS reply to RAN1 on P_0 ranges on UL power control
ZTE Corporation
R4-1804582
Maximum value of preamble received target power range     DOCOMO Communications Lab.
Summary:
Observation 1: The lowest SINR of NR PUSCH may be related gain of LDPC, and the potential increase of number of retransmissions.

Observation 2: The lowest P0 value for the conventional non-SUL case may be -131 dBm in NR if considering the potential increased number of retransmissions.

Observation 3: For SUL case, an offset of 61 dB may be applicable for the worst case on top of the lowest value in the conventional use case.

Proposal 1: RAN4 proposes to set -192 dBm as the lowest value for P0 range in NR.

Proposal 2: Send a reply LS to RAN1 describing the above understanding on the P0 range.
Proposal 1: RAN4 should adopt at least -60dBm as the maximum value of the preamble received target power range at least for non-SUL case.

Proposal 2: For non-SUL case, the minimum value of the preamble received target power range is enough as -120dBm.

Discussion:
Way forward:
2.4 TP and Draft CR
R4-1803897
TP for TR 38.817-01 Some corrections for SUL bands
Huawei, HiSilicon
R4-1803898
Draft CR into TS 38.101-1 Correction on SUL_n78-n80
Huawei, HiSilicon

R4-1803899
Draft CR into TS 38.101-3 Correction on DC_3_SUL_n78-n80
Huawei, HiSilicon

R4-1803900
Draft CR into TS 38.101-1 Introduction of band combinations for SUL
Huawei, HiSilicon

R4-1803901
Draft CR into TS 38.101-3 Introduction of band combinations for SUL
Huawei, HiSilicon

R4-1803905
Draft CR into TS 38.101-1 Introduction of new band combinations for SUL
Huawei, HiSilicon

R4-1803906
Draft CR into TS 38.101-3 Introduction of new band combinations for SUL
Huawei, HiSilicon

Discussion:
Way forward:
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