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Background
During RAN4#101-bis
agenda item in the RAN4#101-bis e-meeting:
6.23	Enhanced IIoT and URLLC support	[NR_IIOT_URLLC_enh]
* Incoming LS from RAN1: R1-2112834 LS on propagation delay compensation
6.23.1	General	[NR_IIOT_URLLC_enh-Core]
6.23.2	RRM core requirements	[NR_IIOT_URLLC_enh-Core]
6.23.2.1	Propagation delay compensation enhancements	[NR_IIOT_URLLC_enh-Core]
6.23.2.2	Reference point for Te requirements	[NR_IIOT_URLLC_enh-Core]
6.23.2.3	Others	[NR_IIOT_URLLC_enh-Core]

Email discussion: [101-bis-e][239] NR_IIOT_URLLC_enh_RRM
R4-2202576	Email discussion summary: [101-bis-e][225] NR_IIOT_URLLC_enh
					Type: other		For: Information
					Source: Moderator (Nokia)
Abstract: 
Discussion: 
Decision:		Return to.
Earlier agreed documents
RAN4#101:
· R4-2120335, WF on NR_IIOT_URLLC_enh_RRM
RAN4#100bis:
· R4-2115371, WF on NR_IIOT_URLLC_enh_RRM
RAN4#99: 
· R4-2108368, WF on RRM for NR IIoT and URLLC,
WF on topic#1 Propagation delay compensation enhancements

12 sub-topics were discussed during the meeting.
Down prioritization of RTT-based propagation delay compensation based on UE Rx-Tx time difference measurement accuracy using CSI-RS for tracking (Sub-topic 1-1)
Tentative Agreement proposed after 1st round:
Agree that RAN4 will not down prioritize of RTT-based propagation delay compensation based on UE Rx-Tx time difference measurement accuracy using CSI-RS for tracking.
To be confirmed in 2nd round discussion.
Conclusion of 2nd Round:
Agreement:
Agree that RAN4 will not down prioritize of RTT-based propagation delay compensation based on UE Rx-Tx time difference measurement accuracy using CSI-RS for tracking

Reuse UE Rx-Tx time difference measurement accuracy based on TRS/PRS from release 16 specification for RTT-based PDC (Sub-topic 1-2)
No consensus on the proposal (option 1) based on the feedback in 1st round. Instead, moderator suggest that RAN4 will focus the discussion on agreeing on assumptions and conditions to be used for simulations.
Reuse gNB Rx-Tx time difference absolute accuracy based on SRS, from release 16 specification for RTT-based PDC (Sub-topic 1-3)
[bookmark: _Hlk93525196]Agreement:
Agree that RAN4 can reuse gNB Rx-Tx time difference absolute accuracy based on SRS, from release 16 specification for RTT-based PDC
Discussion is closed
Scheduling restriction is not required for UE Rx-Tx measurement, provided that UE is not required measure TRS/PRS outside the active BWP, and the SCS of the TRS/PRS is same as the active BWP (Sub-topic 1-4)
Tentative Agreement proposed after 1st round:
[bookmark: _Hlk93525292][bookmark: _Hlk93522275]To progress the work RAN4 assume that scheduling restriction is not required for UE Rx-Tx measurement, provided that UE is not required measure TRS/PRS outside the active BWP, and the SCS of the TRS/PRS is same as the active BWP.
This can be revisited in next meeting if companies find that such assumption is not feasible.
To be confirmed in 2nd round discussion
Conclusion of 2nd Round:
Agreement:
[bookmark: _Hlk93864361]o	RAN4 assume that scheduling restriction is not required for UE Rx-Tx measurement, provided that UE is not required measure TRS/PRS outside the active BWP, and the SCS of the TRS/PRS is same as the active BWP.
o	This can be revisited in next meeting if companies find that such assumption is not feasible.


MG is not required for UE Rx-Tx measurement, provided that UE is not required measure TRS/PRS outside the active BWP, and the SCS of the TRS/PRS is same as the active BWP (Sub-topic 1-5)
Tentative Agreement proposed after 1st round:
[bookmark: _Hlk93525406][bookmark: _Hlk93522460]To progress the work RAN4 assume that MG is not required for UE Rx-Tx measurement, provided that UE is not required measure TRS/PRS outside the active BWP, and the SCS of the TRS/PRS is same as the active BWP.
This can be revisited in next meeting if companies find that such assumption is not feasible.
To be confirmed in 2nd round discussion
Conclusion of 2nd Round:
Agreement:
[bookmark: _Hlk93864333]o	RAN4 assume that MG is not required for UE Rx-Tx measurement, provided that UE is not required measure TRS/PRS outside the active BWP, and the SCS of the TRS/PRS is same as the active BWP.
o	This can be revisited in next meeting if companies find that such assumption is not feasible. 

Measurement samples (Sub-topic 1-6)
No agreement among companies on the proposal in option 1.
However, there is support for option 2 and no company was against the principle proposed in option 2. 
2nd Round discussion needed.
Conclusion of 2nd Round:
WF for next meeting:
· Rel-16 or Rel-17 PRS?
· Number of samples assumed (1 or 4 samples)?

Side conditions (Sub-topic 1-7)
Side conditions - UE
Tentative Agreement proposed after 1st round:
RAN4 agree to reuse the side conditions defined in TR 38.133-10.1.25.2 for Rel-17 PDC RTT-based method 1 with the condition that AWGN channel is assumed and RAN4 will agree on a few candidate Es/Iot values for the simulation assumptions including at least Es/Iot = -3 dB
To be confirmed in 2nd round discussion
Conclusion of 2nd Round:
Tentative Agreement proposed after 2nd round:
[bookmark: _Hlk93863151]RAN4 agree to reuse the side conditions defined in TR 38.133-10.1.25.2 for Rel-17 PDC RTT-based method 1 with the condition that at least AWGN channel is assumed, and at least Es/Iot = -3 dB is assumed.
RAN4 will further discuss other channels and candidate Es/Iot values for the simulation assumptions. 
[bookmark: _Hlk93951976]During GTW Monday January 24th following was agreed:
· Agreements
· Rel-17 PDC RTT-based method using PRS as the DL reference signal
· Reuse the side conditions defined in TS 38.133-10.1.25.2
· AWGN channel is assumed
· Es/Iot = -3 dB is assumed
· Further discuss if other channels and candidate Es/Iot values shall be considered.
· [4] measurement samples are used for requirements definition


Side conditions – gNB
Tentative Agreement proposed after 1st round:
[bookmark: _Hlk93525507]Reuse the existing side conditions and the serving cell gNB Rx-Tx time difference measurement accuracy requirements in TR 38.133 - 13.2.2 for Rel-17 PDC RTT method with the condition of Es/Iot of 3dB
To be confirmed in 2nd round discussion
Conclusion of 2nd Round:
Agreement:
[bookmark: _Hlk93864297]RAN4 agree to reuse the existing side conditions and the serving cell gNB Rx-Tx time difference measurement accuracy requirements in TR 38.133 - 13.2.2 for Rel-17 PDC RTT method with the condition of Es/Iot of 3dB
Simulation assumptions (Sub-topic 1-8)
No consensus among companies during the discussion. Options are not considered mutually exclusive. More discussion is needed and companies are encouraged to propose detailed simulation assumptions the the scenarios they see necessary.
More discussion is needed in 2nd round.
Conclusion of 2nd Round:
[bookmark: _Hlk93862557]Tentative agreement in this meeting.
Based on the discussion in 1st and 2nd round moderator propose following:
· RTT-based PDC when using PRS: 
· RAN4 assume AWGN channel, Es/Iot = -3 dB and 4 samples.
· No simulations are needed for RTT-based PDC when using PRS.
· RAN4 will reuse the requirements in TS 38.133-10.1.25.2 for Rel-17 RTT-based PDC when using PRS (also reflected in Issue 1-19 tentative agreement)
· [bookmark: _Hlk93955978]PDC RTT based on TRS:
· Moderator suggests using the updated Nokia table as base for further discussion related to PDC RTT based on TRS:
Agreement:
Simulation assumption for PDC RTT method with UE Rx-Tx time difference based on TRS are as defined in tables 1 and 2 (Moderator modification: [TDL-A (30 ns delay spread, 5Hz)]):
Table 1 General parameters
	Parameter
	Value

	Cell layout
	1 serving cell

	Duplex modes
	FDD and TDD

	TDD specific parameters (TTD configuration is in 38.133, section A.3.1.4)
	· TDDConf.1.1 (15 kHz)
· TDDConf.2.1 (30 kHz)

	
Data and CCH load in non-TRS symbols
	1. 50% utilization in time
1. 100% RE utilization

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency / BW / SCS / duplex mode
	· 2 GHz
· 5 MHz, 10 MHz, 20 MHz
· 15 kHz
· FDD, TDD
· 4 GHz
· 10 MHz, 20 MHz, 50 MHz
· 30 kHz
· FDD, TDD

	Propagation conditions [TS 38.101-4]
	AWGN,
[TDL-A (30 ns delay spread, 5Hz)]

	Es/Iot [dB]
	-3

	Number of UE receive antennas
	2 rx (uncorrelated with equal gain, no rx beamforming)

	UE measurement bandwidth
	Full carrier bandwidth



Table 2 CSI-RS for tracking transmission configuration parameters
	Parameter
	Value

	Number of transmit TRS antennas
	1

	Cell ID, TRP ID, CSI-RS Resource Set ID
	1

	Number with CSI-RS Resource sets with trs-Info
	1 

	TRS transmission bandwidth (in PRBs) - full carrier BW

	· 15 kHz: 24(5MHz), 52 (10MHz), 104 (20MHz), 268 (50MHz)
· 30 kHz: 24(5MHz), 52 (20MHz),132 (50MHz), 272 (100MHz)

	Sample rate (Tc)
	· 15 kHz: 256(5MHz), 128(10MHz), 64 (20MHz)
· 30 kHz: 128(5MHz), 64 (20MHz), 32 (50MHz)

	TRS periodicity
	40ms

	TRS resources number 
	2, 4

	TRS symbol location
	{4,8}

	TRS frequency density
	3 

	TRS samples 
	1, 4 

	Evaluation period 
	40 ms, 200 ms 



At least the following performance characteristics are to be provided for TUE-RX:
· 90%-ile of the TUE-RX errors for each cell
and, 
· TUE-RX error = abs(estimated TUE-RX – ideal TUE-RX ) (based on perfect channel and UE location knowledge).



WF:
· How to handle FR2 and 60, 120 KHz SCS?
Measurement accuracy requirements (Sub-topic 1-9)
Measurement accuracy requirements – gNB
No consensus
More discussion is needed in 2nd round.
Conclusion of 2nd Round:
Measurement accuracy requirements – gNB
[bookmark: _Hlk93862819]Tentative agreement.
For PDC RTT gNB Rx-Tx time difference measurement accuracy requirements re-use existing gNB Rx-Tx requirements for 3dB side condition and SCS 15/30kHz (Rel-17 38.133, 13.2.2).
WF:
FFS: 60KHz and FR2.

Measurement accuracy requirements - UE
No consensus
More discussion is needed in 2nd round.
Conclusion of 2nd Round:
[bookmark: _Hlk93862906][bookmark: _Hlk93862870]No agreement in this meeting. However, moderator would propose following based on the company views expressed during 1st and 2nd round:
PRS:
· Initially, RAN4 assume 4 samples, -3dB, AWGN channel and SCS 15/30 KHz.
· For PRS, reuse PDC RTT accuracy from R16 defined in TR 38.133-10.1.25.2 for Rel-17 PDC RTT-based method.
FFS: Rel-17 PRS, 1 or 4 samples more discussion and simulations (whether R17 PRS is optional/mandatory is separate discussion).
TRS:	
· Align the simulation assumptions for TRS based PDC RTT with the simulation assumption for PRS based PDC RTT.
· Define the TRS based PDC RTT UE measurement accuracy requirements based on simulations using aligned simulation assumption with PRS based PDC method.
· TRS measurement accuracy will be based on simulation results
FFS: 1 or 4 samples.
WF for next meeting:
PRS:
· Shall RAN4 define requirements based on Rel-16 or Rel-17, or for Rel-16 and Rel-17 PRS?
· Number of samples assumed (1 or 4 samples)?
TRS:
· 1 or 4 samples
Companies are encouraged to perform first simulation results for the next RAN4 meeting (RAN4#102)
Measurement report value range (Sub-topic 1-10)
UE Rx-Tx measurement report value range 
Tentative Agreement proposed after 1st round:
[bookmark: _Hlk93525585]RAN4 agree to use the existing reporting range for UE Rx-Tx is re-used for PDC 
To be confirmed in 2nd round discussion
Conclusion of 2nd Round:
Agreement:
RAN4 agree to use the existing reporting range for UE Rx-Tx is re-used for PDC.

gNB Rx-Tx measurement report value range
Tentative Agreement proposed after 1st round:
RAN4 agree to use the existing reporting range for UE Rx-Tx is re-used for PDC 
To be confirmed in 2nd round discussion
Conclusion of 2nd Round:
Agreement:
RAN4 agree to use the existing reporting range for gNB Rx-Tx is re-used for PDC

Link simulations (Sub-topic 1-11)
(conditioned 1-1-1)
Agreement:
[bookmark: _Hlk93525641]Agreement: RAN4 need link simulation study for defining UE Rx-Tx time difference measurement accuracy requirements based on TRS
Discussion is closed

Test case (Sub-topic 1-12)
No consensus in this meeting
The Issue can be discussed further in next meeting.

WF on topic#2 Reference point for Te requirements
1 Sub-topic was discussed during the meeting
TP for downlink timing definition  (Sub-topic 2-1)
No consensus
More discussion is needed in 2nd round.
Conclusion of 2nd Round:
No agreement.
After discussion:
· Option 1: [Apple, Nokia, vivo]
· Option 2: [Ericsson, Huawei, QC, Intel]
· Option 3: moderator compromise proposal
RAN4 to continue discussion using the following 3 TP options:
Option 1: [Apple, Nokia, vivo]
The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell at the UE antenna 
Option 2: [Ericsson, Huawei, QC]
The downlink timing is defined as the time when the first path (in time) of the corresponding downlink frame from the reference cell arrives at the UE antenna
Option 3:
The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame used by the UE to determine downlink timing is received from the reference cell at the UE antenna
WF:
Next meeting is last meeting to reach agreement. All 3 options are open for discussion.

During GTW Monday January 24th following was listed:
[bookmark: _Hlk93955705]Topic #2: Reference point for Te requirements
Proposals
· Option 1: [Apple, Nokia, vivo, OPPO]
· The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell at the UE antenna 
· Option 2: [Ericsson, Huawei, QC, CMCC]
· The downlink timing is defined as the time when the first path (in time) of the corresponding downlink frame from the reference cell arrives at the UE antenna
· Option 3:
· The downlink timing is defined as the time when the first path (in time) of the corresponding downlink frame used by the UE to determine downlink timing is received from the reference cell at the UE antenna
· No impact on RAN5 conformance test cases is expected
Session chair: make decision in RAN4 #101bis-e


Simulation Assumptions
3.1	Simulation assumptions
Table 1 General parameters
	Parameter
	Value

	Cell layout
	1 serving cell

	Duplex modes
	FDD and TDD

	TDD specific parameters (TTD configuration is in 38.133, section A.3.1.4)
	· TDDConf.1.1 (15 kHz)
· TDDConf.2.1 (30 kHz)

	
Data and CCH load in non-TRS symbols
	1. 50% utilization in time
1. 100% RE utilization

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency / BW / SCS / duplex mode
	· 2 GHz
· 5 MHz, 10 MHz, 20 MHz
· 15 kHz
· FDD, TDD
· 4 GHz
· 10 MHz, 20 MHz, 50 MHz
· 30 kHz
· FDD, TDD

	Propagation conditions [TS 38.101-4]
	AWGN,
[TDL-A (30 ns delay spread, 5Hz)]

	Es/Iot [dB]
	-3

	Number of UE receive antennas
	2 rx (uncorrelated with equal gain, no rx beamforming)

	UE measurement bandwidth
	Full carrier bandwidth



Table 2 CSI-RS for tracking transmission configuration parameters
	Parameter
	Value

	Number of transmit TRS antennas
	1

	Cell ID, TRP ID, CSI-RS Resource Set ID
	1

	Number with CSI-RS Resource sets with trs-Info
	1 

	TRS transmission bandwidth (in PRBs) - full carrier BW

	· 15 kHz: 24(5MHz), 52 (10MHz), 104 (20MHz), 268 (50MHz)
· 30 kHz: 24(5MHz), 52 (20MHz),132 (50MHz), 272 (100MHz)

	Sample rate (Tc)
	· 15 kHz: 256(5MHz), 128(10MHz), 64 (20MHz)
· 30 kHz: 128(5MHz), 64 (20MHz), 32 (50MHz)

	TRS periodicity
	40ms

	TRS resources number 
	2, 4

	TRS symbol location
	{4,8}

	TRS frequency density
	3 

	TRS samples 
	1, 4 

	Evaluation period 
	40 ms, 200 ms 




At least the following performance characteristics are to be provided for TUE-RX:
· 90%-ile of the TUE-RX errors for each cell
and, 
· TUE-RX error = abs(estimated TUE-RX – ideal TUE-RX ) (based on perfect channel and UE location knowledge).

