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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
Agenda 9.21:
0. Enhanced IIoT and URLLC support	[NR_IIOT_URLLC_enh]
0. [bookmark: _Hlk111103225]RRM core requirement maintenance	[NR_IIOT_URLLC_enh-Core]
0. Propagation delay compensation enhancements	[NR_IIOT_URLLC_enh-Core]
0. Reference point for Te requirements	[NR_IIOT_URLLC_enh-Core]
0. Others	[NR_IIOT_URLLC_enh-Core]
0. RRM performance requirements	[NR_IIOT_URLLC_enh-Perf]
1. General (test configurations, conditions and etc)	[NR_IIOT_URLLC_enh-Perf]
1. Measurement period and accuracy requirements	[NR_IIOT_URLLC_enh-Perf]
1. Test cases for FR1	[NR_IIOT_URLLC_enh-Perf]
2. Test cases for UE Rx-Tx time difference measurement with PRS for RTT-based PDC	[NR_IIOT_URLLC_enh-Perf]
2. Test cases for UE Rx-Tx time difference measurement with TRS for RTT-based PDC	[NR_IIOT_URLLC_enh-Perf]
1. Test cases for FR2	[NR_IIOT_URLLC_enh-Perf]
3. Test cases for UE Rx-Tx time difference measurement with PRS for RTT-based PDC	[NR_IIOT_URLLC_enh-Perf]
3. Test cases for UE Rx-Tx time difference measurement with TRS for RTT-based PDC	[NR_IIOT_URLLC_enh-Perf]
0. Demodulation performance and CSI requirements	[NR_IIOT_URLLC_enh-Perf]
2. PUCCH requirements 	[NR_IIOT_URLLC_enh-Perf]
0. Moderator summary and conclusions	[NR_IIOT_URLLC_enh]

List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Huawei 
	Li Zhang
	zhangli164@huawei.com

	Qualcomm, Inc.
	Carlos Cabrera-Mercader
	ccmercad@qti.qualcomm.com

	Ericsson
	Magnus Larsson
	magnus.k.larsson@ericsson.com

	vivo
	Qian Yang
	qian9.yang@vivo.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: RRM core requirement maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
This topic discusses contributions submitted under 9.21.1.1 and 9.21.1.2:
1) Propagation delay compensation enhancements: 7 contributions (including 3 CRs)
2) Reference point for Te requirements: one contribution (including 1 CR)
3) Others: no contributions
Moderator would like to remind that the Core part of the WI is closed.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2212206
	Qualcomm
	Proposal 1: Rel-17 UE Rx-Tx measurement requirements for RTT-based PDC, using either PRS or TRS as the DL reference signal, are based on 4 samples.
Proposal 2: Introduce a scaling factor Kgap, like the scaling factor P for L1-RSRP, RLM and BFD measurements, to account for collisions between PDC RS resources and measurement gaps, including concurrent measurement gaps.
Proposal 3a: For UEs configured to perform PRS measurements with Type 1A/1B PPW, the measurement period for PDC can be longer if some of the PDC RS resources collide with PPW instances where PRS has higher priority than CSI-RS (PRS for PDC is considered to have the same priority as CSI-RS). No measurement period for PDC is defined in that case.
Proposal 3b: For UEs configured to perform PRS measurements with Type 1A/1B PPW, no measurement requirements for PDC apply if the PDC RS resources always collide with PPW instances where PRS has higher priority than CSI-RS (PRS for PDC is considered to have the same priority as CSI-RS).
Proposal 4a: For UEs configured to perform PRS measurements with Type 2 PPW, the measurement period for PDC can be longer if some of the PDC RS resources collide with PRS symbols where PRS has higher priority than CSI-RS (PRS for PDC is considered to have the same priority as CSI-RS). No measurement period for PDC is defined in that case.
Proposal 4b: For UEs configured to perform PRS measurements with Type 2 PPW, no measurement requirements for PDC apply if the PDC RS resources always collide with PRS symbols where PRS has higher priority than CSI-RS (PRS for PDC is considered to have the same priority as CSI-RS).
Proposal 5: Define PDC requirements so that one sample per DRX cycle is assumed when DRX is configured.
· For the measurement period requirement with PRS,
· Define , where  is the DRX cycle length
· FFS: How to define  when DRX is configured
· For the measurement period requirement with TRS,
· Define , where  is the DRX cycle length


	R4-2213048
	vivo
	Proposal 1: Measurement period requirements for PRS based UE Rx-Tx time difference measurement is .
Proposal 2: Accuracy requirements for RTT-based PDC with TRS are based on measurements with 4 samples under AWGN channel.
Proposal 3: No requirements are defined for the case when PDC resources are collided with gaps.
Proposal 4: For PRS/TRS based UE Rx-Tx time difference measurement for TT-based PDC, DRX related requirements are specified with the assumption that UE measures once per DRX cycle.


	R4-2213552
	Huawei
	[bookmark: _Hlk111122588]Proposal 1: Update the PRS based PDC requirements as follow.

Proposal 2: Define measurement period for TRS based PDC based on 4 samples.
Proposal 3: Introduce a scaling factor Kgap to account for the PDC resources occasions dropped due to collision with MG.
Proposal 4: Define DRX requirements for PDC such that UE is assumed to take one sample per DRX cycle.


	R4-2213777
	Nokia
	1. TRS measurement sample number has a minor effect on the TUE-RX  error on FR1 and FR2, AWGN and fading channel.
1. Define UE Rx-Tx time difference measurement accuracy with 1 TRS measurement sample for FR1 and FR2, AWGN and fading channel.
1. Account when the PDC resources occasions collide with legacy MG.
1. A collision between PDC measurements and measurement gaps is captured by allowing an additional delay in the RRM measurements.
1. Do not define PDC UE Rx-TX measurement period requirements under DRX conditions.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Following agenda items are covered:
9.21.1.1 Propagation delay compensation enhancements: 7 contributions (including 3 CRs)
9.21.1.2 Reference point for Te requirements: one contribution (CR)
9.21.1.3 Others: no contributions
Based on the contributed papers and the proposals following open issues have been identified:
a. Number of measurement samples assumed for defining the Rel-17 UE Rx-Tx measurement requirements for RTT-based PDC (PRS and TRS based).
b. Introduction of a scaling factor if the PDC-RS collides with a measurement gap
c. Measurement period for PDC if some of the PDC RS resources collide with PPW:
a. PRS measurements with Type 1A/1B PPW
b. [bookmark: _Hlk111118971]PRS measurements with Type 2 PPW
d. [bookmark: _Hlk111121285]PDC requirements when DRX is in use
e. Measurement period requirements for PRS based UE Rx-Tx time difference measurements
All will be addressed individually in the following sub-topics.
Sub-topic 1-1
Sub-topic description: 
Number of measurement samples assumed for defining the Rel-17 UE Rx-Tx measurement requirements for RTT-based PDC (PRS and TRS based).
4 companies have provided input on the matter and there are 2 different proposals.
Open issues and candidate options before e-meeting:
[bookmark: _Hlk111121819]Issue 1-1: Number of measurement samples assumed for defining the Rel-17 UE Rx-Tx measurement requirements for RTT-based PDC (PRS and TRS based)
· Proposals
· Option 1: 4 samples
· Option 2: 1 sample
· Recommended WF
· 3 companies support using 4 samples while 1 company support using 1 sample. Based on this moderator would like to hear if it would be acceptable for companies agreeing that 4 samples are assumed for defining the Rel-17 UE Rx-Tx measurement requirements for RTT-based PDC (PRS and TRS based)?
· Moderator propose following agreement:
· RAN4 assume 4 measurement samples are used for defining the Rel-17 UE Rx-Tx measurement requirements for RTT-based PDC (PRS and TRS based).

Sub-topic 1-2
Sub-topic description 
Introduction of a scaling factor if the PDC-RS collides with a measurement gap. 
4 companies have provided input on the matter and there are different proposals.
Open issues and candidate options before e-meeting:
Issue 1-2: Introduction of a scaling factor if the PDC-RS collides with a measurement gap
· Proposals
· Option 1: Introduce a scaling factor Kgap, to account for overlap between PDC RS and MG.
· Option 2: Allow for additional delay if there is any overlap between PDC RSs and MG’s.
· Option 3: Do not define requirements if there is any overlap between PDC RSs and MG’s.
· Recommended WF
· 3 different proposals have been proposed regarding how to address if there is overlap between PDC RS and a measurement gap.
· All proposals support that as minimum RAN4 need to account such scenario in the requirements (i.e.  an overlap occur).
· Moderator propose to initially agree that RAN4 need to define requirements that account a possible overlap between PDC RS and a measurement gap.
· How to account such overlap in the requirements should be discussed together with Sub-topic 1-3.
· Moderator propose following agreement:
· Agree that RAN4 need to define requirements that account a possible overlap between PDC RS and a measurement gap.
· How to account such overlap in the requirements (options 1-3) will be discussed together with Sub-topic 1-3.

Sub-topic 1-3
Sub-topic description 
How to define the measurement period for PDC if some of the PDC RS resources collide with PPW accounting the following scenarios:
· PRS measurements with Type 1A/1B PPW
· occasional overlap
· continuous overlap
· PRS measurements with Type 2 PPW
· occasional overlap
· continuous overlap
1 company have provided input on the matter and there are different proposals how to address the different scenarios.
Open issues and candidate options before e-meeting:
Issue 1-3: PDC measurement period if PRS measurements occasionally collide with Type 1A/1B PPW
· Proposals
· Option 1: PDC measurement period is extended.
· Option 2: Other.
· Recommended WF
· More discussion needed. Moderator suggest discuss all Issues 1-3 – 1-6 together and provide a possible compromise proposal below.

Issue 1-4: PDC measurement period if PRS measurements continuously collide with Type 1A/1B PPW
· Proposals
· Option 1: No measurements requirements for PDC are defined.
· Option 2: Other.
· Recommended WF
· More discussion needed. Moderator suggest discuss all Issues 1-3 – 1-6 together and provide a possible compromise proposal below.

Issue 1-5: PDC measurement period if PRS measurements occasionally collide with Type 2 PPW
· Proposals
· Option 1: PDC measurement period is extended.
· Option 2: Other.
· Recommended WF
· More discussion needed. Moderator suggest discuss all Issues 1-3 – 1-6 together and provide a possible compromise proposal below.

[bookmark: _Hlk111121926][bookmark: _Hlk111120915]Issue 1-6: PDC measurement period if PRS measurements continuously collide with Type 2 PPW
· Proposals
· Option 1: No measurements requirements for PDC are defined.
· Option 2: Other.
· Recommended WF
· More discussion needed. Moderator suggest discuss all Issues 1-3 – 1-6 together and provide a possible compromise proposal below.


· Combined recommended WF for Issues 1-3 – 1-6 (and Issue 1-2):
· Moderator would like to open for a more general discussion for Issues 1-3 – 1-6 (and maybe also including Issue 1-2). 
· For Issue 1-3 – 1-6:
· Moderator would like to hear if companies can compromise to a solution where RAN4 handles all raised Issues 1-3 – 1-6, by defining that if an overlap as described in Issue 1-3 – 1-6 occur, the UE is allowed longer measurement period for PDC measurements if the PDC RS has higher priority (assuming such priority is already defined). 
· RAN4 will not be specific about how long additional measurement delay the UE is allowed and will not define such detailed requirements.
· A continuous overlap of PDC RS and PPW (type 1A/1B/2) can be regarded as a special case of occasional overlap. 
· Hence, the general requirement addressing overlap will address both occasional and continuous overlap.
· [bookmark: _Hlk111215541]Moderator propose following agreement (Issue 1-3 – 1-6):
· If PDC measurements overlap with Type 1A/1B/2 PPW the UE is allowed longer measurement period for PDC measurements if the PDC RS has higher priority. (Assuming such priority is already defined).
· For Issue 1-2:
· Similar solution as proposed for Issues 1-3 – 1-6 can apply for PCD RS overlap with any measurement gap:
· UE is allowed longer measurement period for PDC measurements if one or more PDC RS overlap with a measurement gap.
· Moderator propose following agreement (Issue 1-2):
· If one or more PDC RS overlap with a measurement gap UE is allowed longer measurement period for PDC measurements.

Sub-topic 1-4
Sub-topic description 
PDC requirements when DRX is in use. 
4 companies have provided input on the matter and there are two different proposals.
Open issues and candidate options before e-meeting:
[bookmark: _Hlk111122050]Issue 1-7: Shall RAN4 define PDC requirements when DRX is in use
· Proposals
· Option 1: Define DRX requirements for PDC such that UE is assumed to take one sample per DRX cycle.
· Option 2: Do not define PDC UE Rx-TX measurement period requirements under DRX conditions.
· Recommended WF
· 3 companies support option 1 and moderator would like to hear if option 1 can be accepted as a compromise from other companies?
· Moderator propose following agreement:
· RAN4 also defines PDC requirements when DRX is in use

Sub-topic 1-5
Sub-topic description 
How to define the measurement period requirements for PRS based UE Rx-Tx time difference measurements. 
2 companies have provided input on the matter.
Open issues and candidate options before e-meeting:
[bookmark: _Hlk111122886]Issue 1-8: Measurement period requirements for PRS based UE Rx-Tx time difference measurements
· Proposals
· Option 1: Measurement period requirements for PRS based UE Rx-Tx time difference measurement is .
· Option 2: Update the PRS based PDC requirements as follows:
· 
· Recommended WF
· More discussion is needed. The proposals are very similar. Further discuss the final definition.

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 1-1 
Issue 1-1: Number of measurement samples assumed for defining the Rel-17 UE Rx-Tx measurement requirements for RTT-based PDC (PRS and TRS based)
	Company
	Comments

	XXX
	

	Huawei 
	Support option 1 and moderator’s suggestion.

	Nokia
	We can compromise to agree on using 4 samples of TRS to align with the legacy.

	Qualcomm
	Support the recommended WF

	Ericsson
	Recommended WF is fine. “RAN4 assume 4 measurement samples are used for defining the Rel-17 UE Rx-Tx measurement requirements for RTT-based PDC (PRS and TRS based).”

	vivo
	Support the recommended WF


 
Sub topic 1-2 
Issue 1-2: Introduction of a scaling factor if the PDC-RS collides with a measurement gap
	Company
	Comments

	XXX
	

	Huawei
	We are fine with all 3 options since all of them are addressing the overlap between PDC RS and MG. We slightly prefer option 1 which gives more flexibility to NW.
We are also fine with moderator’s suggestion.

	Nokia
	Support Moderator’s suggestion

	Qualcomm
	We agree that RAN4 should account for possible overlap between PDC RS and measurement gaps in the requirements for PDC.
Our preference is option 1. This has been done for other measurements. Are there any impediments to adding a scaling factor?

	Ericsson
	Recommended WF is fine. 

“Agree that RAN4 need to define requirements that account a possible overlap between PDC RS and a measurement gap.
How to account such overlap in the requirements (options 1-3) will be discussed together with Sub-topic 1-3.”

	vivo
	Option 2 or 3. Since it is only serving cell measurement and 4 samples would be allowed for measurement, it can be up to UE implementation to handle some overlapping cases. 
In addition, PDC RS measurement would belong to L1 measurements. If scaling factor is defined, not only colliding with measurement gaps, but also colliding with SMTC occasions for L3 measurement without gap need to be considered. The requirements would be like L1 measurement requirements (RLM/BFD) and it is quite complicated. Furthermore, measurement restrictions for PDC RS measurement were also agreed. It means even if scaling factor is introduced, it doesn’t provide entire picture of how long the measurement period would be under all the possible cases. Therefore, we think option 2 or 3 should be good enough for PDC RS measurement.


 
Sub topic 1-3: 
Issue 1-3: PDC measurement period if PRS measurements occasionally collide with Type 1A/1B PPW
Issue 1-4: PDC measurement period if PRS measurements continuously collide with Type 1A/1B PPW
Issue 1-5: PDC measurement period if PRS measurements occasionally collide with Type 2 PPW
Issue 1-6: PDC measurement period if PRS measurements continuously collide with Type 2 PPW
Please at least comment on the proposed compromise proposals:
· Moderator propose following agreement (Issue 1-3 – 1-6):
· If PDC measurements overlap with Type 1A/1B/2 PPW the UE is allowed longer measurement period for PDC measurements if the PDC RS has higher priority.
· Moderator propose following agreement (Issue 1-2):
· If one or more PDC RS overlap with a measurement gap UE is allowed longer measurement period for PDC measurements.

	Company
	Comments

	XXX
	

	Huawei
	We support to consider the collision between PPW and PDC RS.
We are also fine with moderator’s suggestion, except that for issue 1-3 – 1-6, longer PDC measurement period should be allowed in the cases where PRS (for positioning) has higher priority.

	Qualcomm
	On the moderator’s proposal for issues 1-3 to 1-6: Is there a typo in the proposal? Did it mean to say “if PRS has higher priority”? Edited below:
· If PDC RS resources overlap with Type 1A/1B/2 PPW the UE is allowed longer measurement period for PDC measurements if the PRS has higher priority than CSI-RS.
The proposal treats all PPW the same regardless of type 1A/1B/2? Also, we assume the proposal is for “occasional” overlap. If all the PDC RS resources overlap as described above then there would be no PDC measurement requirements.

On the moderator’s proposal for issue 1-2, the proposal is to extend the PDC measurement period by an unspecified amount? 

	Ericsson
	Recommended WF is fine. 

	vivo
	The following revision would be fine for us.
o	Moderator propose following agreement (Issue 1-3 – 1-6):
	If PDC measurements overlap with Type 1A/1B/2 PPW the UE is allowed longer measurement period for PDC measurements if the PDC RS has higher lower priority.
o	Moderator propose following agreement (Issue 1-2):
	If one or more PDC RS overlap with a measurement gap UE is allowed longer measurement period for PDC measurements.



Sub topic 1-4 
Issue 1-7: Shall RAN4 define PDC requirements when DRX is in use
	Company
	Comments

	XXX
	

	Huawei 
	Support option 1 and moderator’s suggestion.

	Nokia
	We can accept the agreement proposed by the Moderator

	Qualcomm
	Support option 1

	Ericsson
	OK to define requirements for DRX. One concern is how to develop requirements, given the performance simulations we already have developed (for TRS) and the requirements we propose to reuse from positioning (PRS). Samples will now be spread out differently. Do we need yet another TRS run and a new run for PRS? 

	vivo
	Support option 1



Sub topic 1-5 
Issue 1-8: Measurement period requirements for PRS based UE Rx-Tx time difference measurements
	Company
	Comments

	XXX
	

	Huawei 
	The two options are similar in addressing the applicable capability for PRS based PDC.
We prefer option 2 because the “max number of DL PRS resources that UE can process in a slot” is applicable for PRS based PDC, as in Component 3 for FG 25-19a.

	Qualcomm
	Support option 2.

	Ericsson
	Option 2. 

	vivo
	Fine with option 2.




CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2213049,
CR to TS 38.133 Correction to measurements requirements for PDC, vivo
	Company AHuawei: for PRS based PDC, it depends on outcome of issue 1-8. For both PRS and TRS based PDC, outcomes from issue 1-3 – 1-6 and 1-7 need to be captured. 

	
	Ericsson: Proposal 1: Measurement period requirements for PRS based UE Rx-Tx time difference measurement is T_{UERxTx,PRS}=N_{sample}\ \ast T_{PRS}\ .
 We prefer option 2 in issue 1-8. 
Proposal 2: Accuracy requirements for RTT-based PDC with TRS are based on measurements with 4 samples under AWGN channel.
Ericsson: OK. Good to have fading robustness in practice, even if no formal fading reqs. However in our simulations we see no difference for AWGN between 1 and 4 samples. We do see a difference between 1 and 4 samples for fading channels.

Proposal 3: No requirements are defined for the case when PDC resources are collided with gaps.
 Ericsson: This is discussed in issue 1-2 and needs to be aligned with conclusion.

Proposal 4: For PRS/TRS based UE Rx-Tx time difference measurement for TT-based PDC, DRX related requirements are specified with the assumption that UE measures once per DRX cycle.
OK, but what happens with performance? Do we need new requirements?Company B

	
	vivo: Will be updated based on conclusion of open issues.

	R4-2213553, CR on requirements for UE Rx-Tx measurement for PDC, Huawei
	Company AQualcomm: No agreement yet on the measurement period requirement with DRX. It has not been discussed in the first round. so this change needs discussion: , when DRX is in use. Same for this change: 

	
	Company B

	
	

	R4-2213657,
CR on reporting mapping for URLLC in TS 38.133, MediaTek
	Company AQualcomm: Is there a prior agreement for this change?
The UE Rx-Tx time difference measurement values contained in measurement report shall be based on the measurement report mapping requirements specified in clause 10.1.25.3, with k = 5.
MediaTek: Yes, this is based on agreement in RAN1 which is sent to RAN4 in LS [R1-2112834]. The agreement is given as: 
‘Agreement: 
If RTT-based PDC is supported, a single granularity 32Tc (i.e. k=5) is supported for Rx-Tx measurement report.’
However, RAN4 didn’t discuss this agreement but we believe RAN4 should follow RAN1 for such configurations.

	
	Company B

	
	

	R4-2212156,
draftCR to clarify timing reference point for UE UL timing test cases, Intel
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.

	
	Status summary 

	Sub-topic #1-1
	Issue 1-1: Number of measurement samples assumed for defining the Rel-17 UE Rx-Tx measurement requirements for RTT-based PDC (PRS and TRS based)
Tentative agreements: Yes. All companies can agree to the proposed agreement. Moderator thanks companies for the willingness to compromise.
Agreement: 
· RAN4 assume 4 measurement samples are used for defining the Rel-17 UE Rx-Tx measurement requirements for RTT-based PDC (PRS and TRS based).
Candidate options: Not needed
Recommendations for 2nd round: Sub-topic 1-1 is closed



	
	Status summary 

	Sub-topic #1-2
	Issue 1-2: Introduction of a scaling factor if the PDC-RS collides with a measurement gap
Tentative agreements: Yes, all companies agree RAN4 need to define requirements that account a possible overlap between PDC RS and a measurement gap.
Agreement:
· RAN4 need to define requirements that account a possible overlap between PDC RS and a measurement gap.
Candidate options: Not needed. How to account such overlap in the requirements (options 1-3) will be discussed together with Sub-topic 1-3.
Recommendations for 2nd round: Sub-topic 1-2 is closed



	
	Status summary 

	Sub-topic #1-3
	How to define the measurement period for PDC if some of the PDC RS resources collide with PPW
Moderator comment: Yes, it is correct that an error sneaked its way into the proposal and ‘higher’ should be ‘lower’ or alternatively ‘PDC’ should be ‘PRS’. Thanks for pointing out the mistake. Originally the intention was a like listed by Qualcomm:
· If PDC RS resources overlap with Type 1A/1B/2 PPW the UE is allowed longer measurement period for PDC measurements if the PRS has higher priority than CSI-RS.
To address Qualcomm’s question ‘On the moderator’s proposal for issue 1-2, the proposal is to extend the PDC measurement period by an unspecified amount?’: The delay would not be explicitly specified, but one could expect the delay to be depending on the amount of overlap – similar to defining Kgap scaling factor.
Tentative agreements: Yes and No. There is still need for more discussion to agree on the details.
Candidate options:
Based on the discussion it is moderator’s impression that all companies can agree on defining the measurement period for PDC accounting if some of the PDC RS resources collide with PPW (issue 1-3 – 1-6). 
For Issue 1-3 – 1-6:
· If PDC RS resources overlap with Type 1A/1B/2 PPW the UE is allowed longer measurement period for PDC measurements if the PRS has higher priority than CSI-RS.
For issue 1-2 (PDC-RS collides with one or more measurement gap) topics are now down to following two options:
For Issue 1-2:
· Option 1: Introduce a scaling factor Kgap, to account for overlap between PDC RS and MG.
· Option 2: Allow for additional delay if there is any overlap between PDC RSs and MG’s.
Recommendations for 2nd round:
Confirm following agreement for Issues 1-3 – 1-6:
· If PDC RS resources overlap with Type 1A/1B/2 PPW the UE is allowed longer measurement period for PDC measurements if the PRS has higher priority than CSI-RS.
Further discuss how to account for overlap between PDC RS and MG, and agree on one of the two options for Issue 1-2:
· Option 1: Introduce a scaling factor Kgap, to account for overlap between PDC RS and MG.
· Option 2: Allow for additional delay if there is any overlap between PDC RSs and MG’s.



	
	Status summary 

	Sub-topic #1-4
	Issue 1-7: Shall RAN4 define PDC requirements when DRX is in use
Tentative agreements: Yes. All companies can agree to defining PDC requirements when DRX is in use
Agreement:
· RAN4 will define PDC requirements when DRX is in use
Candidate options: Not needed
Recommendations for 2nd round:
Ericsson raised following question in the first round:
How to develop requirements, given the performance simulations we already have developed (for TRS) and the requirements we propose to reuse from positioning (PRS). Samples will now be spread out differently. Do we need yet another TRS run and a new run for PRS?



	
	Status summary 

	Sub-topic #1-5
	Issue 1-8: Measurement period requirements for PRS based UE Rx-Tx time difference measurements
Tentative agreements: Yes. All companies can support option 2.
Agreement:
· Update the PRS based PDC requirements as follows:
· 
Candidate options: Not needed
Recommendations for 2nd round: 
For 2nd round RAN4 need to agree on how to account the agreement for Issue 1-7, Issue 1-2 and Issues 1-3 – 1-6 in the measurement period:
· DRX
· Overlap with measurement gaps (pending agree in Issue 1-2)
· PDC RS resources overlap with Type 1A/1B/2 PPW 
This can be done by directly discuss the wording in the CR.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2213049,
CR to TS 38.133 Correction to measurements requirements for PDC, vivo
	Noted

	R4-2213553, CR on requirements for UE Rx-Tx measurement for PDC, Huawei
	Revised

	R4-2213657,
CR on reporting mapping for URLLC in TS 38.133, MediaTek
	Qualcomm commented on the CR in first round and MTK provided an answer.
Return to

	R4-2212156,
draftCR to clarify timing reference point for UE UL timing test cases, Intel
	Agreeable



Discussion on 2nd round (if applicable)


Topic #2: RRM performance requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
This topic discusses contributions submitted under 9.21.2.1 - 9.21.2.4:
· General (test configurations, conditions and etc) (3 contributions including 1 draftCR)
· Measurement period and accuracy requirements (5 contributions including 1 draftCR)
· Test cases for FR1
· Test cases for UE Rx-Tx time difference measurement with PRS for RTT-based PDC (2 contributions including 1 draftCR)
· Test cases for UE Rx-Tx time difference measurement with TRS for RTT-based PDC (1 contributions including 1 draftCR)
· Test cases for FR2]
· Test cases for UE Rx-Tx time difference measurement with PRS for RTT-based PDC (2 contributions including 2 draftCR)
· Test cases for UE Rx-Tx time difference measurement with TRS for RTT-based PDC (0 contributions)

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	9.21.2.1
	
	

	R4-2213050
	vivo
	Proposal 1: Accuracy requirements under fading channel are specified for both UE Rx-Tx time difference measurement based on PRS and gNB Rx-Tx time difference measurement based on SRS, with measurement of 4 samples.
Proposal 2: Accuracy requirements under fading channel are specified for both UE Rx-Tx time difference measurement based on TRS and gNB Rx-Tx time difference measurement based on SRS, with measurement of 4 samples.

	R4-2213776
	Nokia
	Proposal 1: Consider table 1 and table 2 for usagePDC-r17 SRS Configurations.

	9.21.2.2
	
	

	R4-2212207
	Qualcomm
	Includes simulation result. 
Observation 1: Simulation results for UE Rx-Tx time difference using TRS are shown in Table 1 and Table 2. The results do not include any margin to account for UE Rx/Tx group delay calibration error.

	R4-2212901
	Ericsson
	Includes simulation result. 
Consider Tables 1 to 8 in the development of PDC requirements based on TRS

	R4-2213555
	Huawei
	Proposal 1: Define accuracy requirements for PRS and TRS based Rx-Tx in AWGN only.
[bookmark: _Hlk111128306]Proposal 2: Verify measurement period requirements and accuracy requirements in the same TC.
[bookmark: _Hlk111128920]Proposal 3: In each TC, include sub-tests for two different PRS/TRS BWs. Define new TRS RMC with 24 RB for 15k and 30kHz SCS, and 32 RB for 120kHz SCS.

	R4-2213775
	Nokia	Comment by Nokia Networks: @Nokia:
moderator added the ‘and’ in yellow highlight. Please inform if this is correct to add or not.	Comment by Nokia: That’s correct.
	Includes simulation results.
For UE Rx-Tx time difference measurement accuracy with TRS, we have the following observations and proposals:
Observation 1: The TRS measurement sample number has minor effect on the TUE-RX  error.
Observation 2: The TRS TUE-RX error changes significantly between AWGN and fading channels in both FR1 and FR2.

	9.21.2.3.1
	
	

	R4-2213890
	Nokia
	[bookmark: _Hlk111131108]Proposal 1: The test case for PDC PRS measurement period can reuse the current test case defined in TS 38.133-A6.6.14.1 by adjusting the scenario to single cell and updating with the PDC PRS configuration and SRS with usagePDC-r17 defined in R2-2203766.
[bookmark: _Hlk111131136]Proposal 2: The test case for PDC PRS measurement accuracy can reuse the current test case defined in TS 38.133-A6.7.15.1 by adjusting the scenario to single cell and updating with the PDC PRS configuration and SRS with usagePDC-r17 defined in R2-2203766
Observation 1: The current positioning PRS test case for measurement period and accuracy are separated.
Observation 2: The test case procedures and part of the test configurations for PRS measurement period and accuracy are different.
Proposal 3: Define the test cases for PDC measurement period and accuracy separately.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before e-meeting:
[bookmark: _Hlk111131369]Issue 2-1: Shall RAN4 define accuracy requirements for PRS and TRS based Rx-Tx in fading channel conditions
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· More discussion needed.

Sub-topic 2-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: Consider table 1 and table 2 in R4-2213776 for usagePDC-r17 SRS Configurations
· Proposals
· Option 1: Yes
· Option 2: No (Please also provide necessary changes)
· Recommended WF
· More discussion needed.

Sub-topic 2-3
Sub-topic description 
Open issues and candidate options before e-meeting:
[bookmark: _Hlk111131392]Issue 2-3: Verify PDC measurement period requirements and accuracy requirements in the same TC
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· More discussion needed.

Sub-topic 2-4
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-4: Each TC, include sub-tests for two different PRS/TRS BWs
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· More discussion needed.

Sub-topic 2-5
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-5: Define new TRS RMC with 24 RB for 15k and 30kHz SCS, and 32 RB for 120kHz SCS
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· More discussion needed.

Sub-topic 2-6
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-6: The test case for PDC PRS measurement period can reuse the current test case defined in TS 38.133-A6.6.14.1 with modifications
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· More discussion needed.

Sub-topic 2-7
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-7: The test case for PDC PRS measurement accuracy can reuse the current test case defined in TS 38.133-A6.7.15.1 with modifications
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· More discussion needed.

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 
Issue 2-1: Shall RAN4 define accuracy requirements for PRS and TRS based Rx-Tx in fading channel conditions
	Company
	Comments

	XXX
	

	Huawei 
	Option 2.
In our view, the typical scenario for PDC is IIOT, where fading channel is not quite relevant. Also, the accuracy under fading channel is clearly worse than AWGN, making it more challenging to meet the error budget for PDC. Last, it was agreed that there is no corresponding gNB measurement requirements for fading, and it is reasonable to have same scope for UE and gNB requirements.

	Qualcomm
	Option 2 (No)

	Ericsson
	There could be large area use cases with mobility subjected to fading. To save time we could rely on fading results already developed for UE TRS in this WI and existing results related to UE positioning. 

	vivo
	Option 2


 
Sub topic 2-2 
Issue 2-2: Consider table 1 and table 2 in R4-2213776 for usagePDC-r17 SRS Configurations
	Company
	Comments

	XXX
	

	Huawei 
	Option 1 is fine, but do we also need a new SRS RMC for 120kHz SCS?

	Nokia
	Support Option 1

	Qualcomm
	Option 1 looks OK.

	Ericsson
	OK


 
Sub topic 2-3 
Issue 2-3: Verify PDC measurement period requirements and accuracy requirements in the same TC
	Company
	Comments

	XXX
	

	Huawei 
	Option 1.
If we look into the test setup in Rel-16 Rx-Tx test cases, it can be seen that the test conditions are almost the same in delay and accuracy TCs. Therefore, we suggest to merge delay and accuracy TCs, i.e. to verify both delay and accuracy in a single TC. This will save RAN4 spec efforts and UE testing efforts.

	Nokia
	We agree that most of the test parameter configuration will be same for both accuracy test and delay test. But the test case procedures are different, and the current spec separates the test cases for accuracy and delay. We don’t see any significant benefit for combining the test cases. 

	Qualcomm
	Option 1 (Yes)

	Ericsson
	We prefer the existing specification structure where measurement period and accuracy are separate sections.

	vivo
	Option 1. 
We have such agreement in the last meeting.
Agreement:
· RAN4 agree to use one set of test cases to verify both the delay and accuracy of PDC measurement




Sub topic 2-4 
Issue 2-4: Each TC, include sub-tests for two different PRS/TRS BWs
	Company
	Comments

	XXX
	

	Huawei 
	Option 1.
This is following same principle as Rel-16 Rx-Tx accuracy test cases.

	Qualcomm
	RTT-based PDC is a bit different from UE Rx-Tx for positioning. The RS is received only from serving cell and within active DL BWP. Also, in the UE capability for RTT-based Propagation delay compensation based on DL PRS and SRS (25-19a) there is no constraint on the maximum PRS bandwidth supported by the UE. It can be up to the bandwidth of the BWP.
We assume the test case will support multiple test configurations for FDD vs. TDD and SCS. For each configuration it should suffice to test one PRS/TRS configuration occupying the channel BW. 

	Ericsson
	We have used rel-16 base for RMC for our CRs for PDC case in R4-2212902-03 and do two different PRS/BW.

	vivo
	Slightly prefer Option 1.



Sub topic 2-5 
Issue 2-5: Define new TRS RMC with 24 RB for 15k and 30kHz SCS, and 32 RB for 120kHz SCS
	Company
	Comments

	XXX
	

	Huawei
	Option 1.
For PDC measurement, the PRS BW needs to be within the active BW. Without new RMC, only the smallest PRS BW can be used for test. In order to test different RS BWs, we suggest to define new RMC based on serving cell RF BW.

	Qualcomm
	See response to issue 2-4. Why not set TRS BW to the channel BW for each test configuration? 

	Ericsson
	[bookmark: _Hlk111563747]We have used rel-16 base for RMC for our CRs for PDC case in R4-2212902-03 and do not rely on new RMC.

	vivo
	Depending on issue 2-4



Sub topic 2-6 
Issue 2-6: The test case for PDC PRS measurement period can reuse the current test case defined in TS 38.133-A6.6.14.1 with modifications
	Company
	Comments

	XXX
	

	Huawei 
	Option 1 is fine.

	Nokia
	Support Option 1

	Qualcomm
	Yes, it can be used as the baseline.

	Ericsson
	We agree. This is basis for our CR R4-2212902, with adjustments to single cell and configurations.

	vivo
	Option 1 is fine.



Sub topic 2-7 
Issue 2-7: The test case for PDC PRS measurement accuracy can reuse the current test case defined in TS 38.133-A6.7.15.1 with modifications
	Company
	Comments

	XXX
	

	Huawei 
	Option 1 is fine.

	Nokia
	Support Option 1

	Qualcomm
	Yes, it can be used as the baseline.

	Ericsson
	We agree. This is basis for our CR R4-2212903, with adjustments to single cell and configurations.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2213554. CR to introduce TRS RMC for PDC tests, Huawei
	Company AQualcomm: Pending issue 2-5.

	
	Company B

	
	

	R4-2213556, CR on PDC measurement accuracy requirements, Huawei
	Company AQualcomm: Was there a prior agreement to define the report mapping with 32*Tc resolution?

	
	Company B

	
	

	R4-2213863, draftCR on test cases for UE Rx-Tx time difference measurement with PRS for RTT-based PDC in FR1 SA, Nokia
	Company AHuawei: pending on issue 2-3

	
	Company B

	
	

	R4-2213557, CR to introduce TC#2 for PDC measurement, Huawei
	Company AQualcomm:
a. Cell 1 does not have PRSTRS transmission during T1 and transmits PRSTRS during T2.
b. Could you clarify where T = 10 ms comes from?
c. TRS configs depend on issue 2-5.

	
	Ericsson, OK but if we agree on subtests (like this CR) then all CR has to change to this as per work split.Company B

	
	

	R4-2212902, UE Rx-Tx time difference delay PDC test based on PRS/SRS, Ericsson
	Company A Huawei: pending on issue 2-3

	
	Company B

	
	

	R4-2212903, UE Rx-Tx time difference accuracy PDC test based on PRS/SRS, Ericsson
	Company A Huawei: pending on issue 2-3

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#2-1
	Issue 2-1: Shall RAN4 define accuracy requirements for PRS and TRS based Rx-Tx in fading channel conditions
Tentative agreements: No.
3 companies support option 2 (RAN4 will not define accuracy requirements for PRS and TRS based Rx-Tx in fading channel conditions) while one company questions this approach
Candidate options:
Issue 2-1: Shall RAN4 define accuracy requirements for PRS and TRS based Rx-Tx in fading channel conditions
· Proposals
· Option 1: Yes
· Option 2: No
Recommendations for 2nd round:
More discussion needed



	
	Status summary 

	Sub-topic#2-2
	Issue 2-2: Consider table 1 and table 2 in R4-2213776 for usagePDC-r17 SRS Configurations
Tentative agreements: Yes. All companies support option 1.
Agreement:
· RAN4 will consider table 1 and table 2 in R4-2213776 for usagePDC-r17 SRS Configurations
Candidate options: Not needed
Recommendations for 2nd round: Sub-topic 2-2 is closed



	
	Status summary 

	Sub-topic#2-3
	Issue 2-3: Verify PDC measurement period requirements and accuracy requirements in the same TC
Tentative agreements: Yes.
As pointed out by vivo:
In the agreed WF from RAN4#103:
Sub-topic 3-7
Issue 3-8: Test case list for measurement core requirements
Issue 3-9: Test case list for measurement accuracy requirements
Agreement:
· RAN4 agree to use one set of test cases to verify both the delay and accuracy of PDC measurement
Moderator suggest not to open the discussion further and keep the agreement from 103 meeting.
Candidate options: Not needed
Recommendations for 2nd round: sub-topic 2-3 is closed



	
	Status summary 

	Sub-topic#2-4
	Issue 2-4: Each TC, include sub-tests for two different PRS/TRS BWs
Tentative agreements: No
Candidate options:
Issue 2-4: Each TC, include sub-tests for two different PRS/TRS BWs
· Proposals
· Option 1: Yes
· Option 2: No
Recommendations for 2nd round:
More discussion needed



	
	Status summary 

	Sub-topic#2-5
	Issue 2-5: Define new TRS RMC with 24 RB for 15k and 30kHz SCS, and 32 RB for 120kHz SCS
Tentative agreements: No
Candidate options:
Issue 2-5: Define new TRS RMC with 24 RB for 15k and 30kHz SCS, and 32 RB for 120kHz SCS
· Proposals
· Option 1: Yes
· Option 2: No
Recommendations for 2nd round:
More discussion needed



	
	Status summary 

	Sub-topic#2-6
	Issue 2-6: The test case for PDC PRS measurement period can reuse the current test case defined in TS 38.133-A6.6.14.1 with modifications
Tentative agreements: Yes. All companies support that the test case for PDC PRS measurement period can reuse the current test case defined in TS 38.133-A6.6.14.1 with modifications.
Agreement:
· The test case for PDC PRS measurement period can reuse the current test case defined in TS 38.133-A6.6.14.1 with modifications
Candidate options: Not needed
Recommendations for 2nd round: Sub-topic 2-6 is closed



	
	Status summary 

	Sub-topic#2-7
	Issue 2-7: The test case for PDC PRS measurement accuracy can reuse the current test case defined in TS 38.133-A6.7.15.1 with modifications
Tentative agreements: Yes. All companies support that the test case for PDC PRS measurement accuracy can reuse the current test case defined in TS 38.133-A6.7.15.1 with modifications.
Agreement:
· The test case for PDC PRS measurement accuracy can reuse the current test case defined in TS 38.133-A6.7.15.1 with modifications.
Candidate options: Not needed
Recommendations for 2nd round: Sub-topic 2-7 is closed



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2213554. CR to introduce TRS RMC for PDC tests, Huawei
	To be revised

	R4-2213556, CR on PDC measurement accuracy requirements, Huawei
	Return to

	R4-2213863, draftCR on test cases for UE Rx-Tx time difference measurement with PRS for RTT-based PDC in FR1 SA, Nokia
	To be revised

	R4-2213557, CR to introduce TC#2 for PDC measurement, Huawei
	To be revised

	R4-2212902, UE Rx-Tx time difference delay PDC test based on PRS/SRS, Ericsson
	To be revised

	R4-2212903, UE Rx-Tx time difference accuracy PDC test based on PRS/SRS, Ericsson
	To be revised



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #3: RRM performance requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
This topic discusses contributions submitted under 9.21.3.1:
· PUCCH requirements  (4 contributions including 0 draftCR)

	T-doc number
	Company
	Proposals / Observations

	9.21.3.1
	
	

	R4-2212248
	Ericsson
	Proposal 1: Define new requirement for sub-slot PUCCH repetition HARQ-ACK.
Proposal 2: Take following parameter configurations (see Tdoc for details) for sub-slot PUCCH format 0 repetition demodulation requirements if it is agreed to be introduced

	R4-2213670
	Samsung
	Proposal 1: RAN4 defines PUCCH sub-slot repetition requirement with subslotlenght as 7
Proposal 2: RAN4 defines PUCCH sub-slot repetition requirement with sub slot repetition as 2
Proposal 3: RAN4 defines PUCCH sub-slot repetition requirement with inter-slot hopping enable
-	5 as the startingsymbol index for first sub-slot repetition 
-	12 as the startingsymbol index for second sub-slot repetition

Proposal 4: Reuse existing Rel-15 PUCCH format 0 requirement with 2 symbols for PUCCH requirement with sub-slot repetition.

	R4-2213773
	Nokia
	Proposal 1: RAN4 to define PUCCH demodulation performance requirements for PF0, with sub slot repetition and inter sub-slot hopping, but condition introduction in the specification on the availability of at least 2 simulation inputs.
Proposal 2: Enable inter sub-slot frequency hopping.
Proposal 3: Take the above table of test parameters for multi-subslot PUCCH format 0, as the baseline of the discussion in RAN4.
Proposal 4: Use DTX->Ack, miss-ACK and NACK-ACK as performance indicators for multiple sub-slot PUCCH with format0.

	R4-2213820
	Huawei
	Proposal 1: Introduce PF0 performance requirements with sub slot repetition. 
[bookmark: _Hlk111140327]Proposal 2: Use test assumptions in Table 2-1:



Sub-topic 3-1
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-1: Test assumptions for PUCCH requirements
· Recommended WF
· More discussion needed. Companies are encouraged to fill in the ‘combined table’ below.

Further below each of the tables provided by the different companies are listed. Here below is one additional table which is used to collect a potential combined set of parameters. Some parameters have been filled based on initial reading of proposals in the company tables. Companies can edit and add their preferences in the table. Please also fill in new rows with any parameters are missing. 
Combined table from moderator (please edit as needed):
	Parameter
	Test
	status

	SCS(kHz)/Bandwidth(MHz)
	30/20
	more discussion
	Company XXNokia: The PUCCH discussion has been treated in [104-e][329] NR_IIOT_URLLC_enh_Demod

And most of the parameters have achieved  agreements. 

	
	
	
	

	
	
	
	

	
	
	
	

	Propagation conditions
	TDLC300-100 Low
	more discussion
	Company XX

	
	
	
	

	
	
	
	

	
	
	
	

	Antenna condition
	1T2R
	more discussion
	Company XX

	
	
	
	

	
	
	
	

	
	
	
	

	Number of sub-slots 
	2
	more discussion
	Company XX

	
	
	
	

	
	
	
	

	
	
	
	

	Number of UCI information bits
	1
	1 agreeable?
	Company XX

	
	
	
	

	
	
	
	

	
	
	
	

	Number of PRBs
	1
	1 agreeable?
	Company XX

	
	
	
	

	
	
	
	

	
	
	
	

	Number of symbols in a sub-slot
	2
	2 agreeable? 
	Company XX

	
	
	
	

	
	
	
	

	
	
	
	

	First PRB prior to frequency hopping
	0
	0 agreeable?
	Company XX

	
	
	
	

	
	
	
	

	
	
	
	

	Intra-sub-slot frequency hopping
	N/A 
	agree: disabled
	Company XX

	
	
	
	

	
	
	
	

	
	
	
	

	Inter-sub-slot frequency hopping
	Enabled
	agree: enabled
	Company XX

	
	
	
	

	
	
	
	

	
	
	
	

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)
	agree: The largest PRB index – (Number of PRBs – 1)
	Company XX

	
	
	
	

	
	
	
	

	
	
	
	

	Group and sequence hopping
	neither
	agree: neither
	Company XX

	
	
	
	

	
	
	
	

	
	
	
	

	Hopping ID
	0
	agree: 0
	Company XX

	
	
	
	

	
	
	
	

	
	
	
	

	Initial cyclic shift
	0
	agree: 0
	Company XX

	
	
	
	

	
	
	
	

	
	
	
	

	First symbol
	5, 12
	agree: 5, 12
	Company XX

	
	
	
	

	
	
	
	

	
	
	
	




R4-2212248:
	Parameter
	Test

	Number of sub-slots 
	2

	Number of UCI information bits
	1

	Number of PRBs
	1

	Number of symbols in a sub-slot
	2

	First PRB prior to frequency hopping
	0

	Intra-sub-slot frequency hopping
	N/A 

	Inter-sub-slot frequency hopping
	Enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	5, 12




R4-2213670:
	Parameter
	Test

	SCS/BW
	15KHz SCS/10MHz

	Number of UCI information bits
	1

	SubslotLengthfor PUCCH
	7

	Number of repetition  
	2

	Inter sub-slot hopping
	Enabled

	First PRB prior to frequency hopping
	0

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of symbols
	2

	Intra-slot frequency hopping
	N/A 

	Group and sequence hopping
	Neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	5 for first sub-slot repetition
12 for second sub-slot repetition 



R4-2213773:
	Parameter
	Test

	Number of information bits
	2

	Number of PRBs
	1

	Number of PUCCH symbols
	2

	Number of PUCCH repetitions
(nrofSlots)
	4

	Number of Sub-slot symbols
(subslotLengthForPUCCH-r16)
	7

	Number of slots
	2

	First symbol of sub-slot (startingSymbolIndex)
	5

	First PRB prior to frequency hopping
	0

	Intra-subslot frequency hopping
(intraSlotFrequencyHopping)
	disabled

	Inter-subslot frequency hopping
(interslotFrequencyHopping)
	enabled

	First PRB after frequency hopping
	The largest PRB index 
– (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0




R4-2213820:
	Parameter
	Test

	SCS(kHz)/Bandwidth(MHz)
	30/20

	Propagation conditions
	TDLC300-100 Low

	Antenna condition
	1T2R

	Number of UCI information bits
	1

	Number of PRBs
	1

	Number of symbols
	2

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	Disabled

	Inter-slot frequency hopping
	Enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	12

	Sub slot length
	2 symbols

	Repetition number
	2

	Test metric
	Prob(ACK miss)<1%
Prob(DTX to ACK)<1%





Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on NR_IIOT_URLLC_enh 
	Nokia, Nokia Shanghai Bell
	

	
	Collection of simulation result for NR_IIOT_URLLC_enh
	Nokia, Nokia Shanghai Bell
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2213049
	
	CR to TS 38.133 Correction to measurements requirements for PDC
	vivo
	Noted
	

	R4-2213553
	
	CR on requirements for UE Rx-Tx measurement for PDC
	Huawei, HiSilicon
	Revised
	

	R4-2213657
	
	CR on reporting mapping for URLLC in TS 38.133
	MediaTek
	Return To
	

	R4-2212156
	
	draftCR to clarify timing reference point for UE UL timing test cases
	Intel
	Endorsed
	

	R4-2213554
	
	CR to introduce TRS RMC for PDC tests
	Huawei, HiSilicon
	Revised
	

	R4-2213556
	
	CR on PDC measurement accuracy requirements
	Huawei, HiSilicon
	Return To
	

	R4-2213863
	
	draftCR on test cases for UE Rx-Tx time difference measurement with PRS for RTT-based PDC in FR1 SA
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2213557
	
	CR to introduce TC#2 for PDC measurement
	Huawei, HiSilicon
	Revised
	

	R4-2212902
	
	UE Rx-Tx time difference delay PDC test based on PRS/SRS
	Ericsson
	Revised
	

	R4-2212903
	
	UE Rx-Tx time difference accuracy PDC test based on PRS/SRS
	Ericsson
	Revised
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
