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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.
This email discussion covers following agenda item in the RAN4#101 e-meeting:
8.23	Enhanced IIoT and URLLC support	[NR_IIOT_URLLC_enh]
* There is incoming LS from RAN1, i.e., R1-2108635 LS on TA-based propagation delay compensation
8.23.1	General	[NR_IIOT_URLLC_enh-Core]
8.23.2	RRM core requirements	[NR_IIOT_URLLC_enh-Core]
8.23.2.1	Propagation delay compensation enhancements	[NR_IIOT_URLLC_enh-Core]
8.23.2.2	Reference point for Te requirements	[NR_IIOT_URLLC_enh-Core]
8.23.2.3	Others	[NR_IIOT_URLLC_enh-Core]

Based on the company contributions in this meeting there will be a discussion on each of the topics:
1. Propagation delay compensation enhancements
a. LS
2. Reference point for Te requirements
a. CR
b. LS
c. Side condition discussion
d. test case update
3. Others (PUCCH carrier switching impact on RRM)

During the discussion in RAN4#100 meeting a number of agreements were reached related to the topics under discussion (R4-2115371). These are listed next and at each topic discussion, to further facilitate the discussion and agreements:
1. General and RRM requirements impacts
2.3	Initial timing error (Te) (Sub-topic 2-3):
If new Te requirements are agreed in the future, these should be captured in a compatible manner (no impact on legacy devices and UEs not supporting the feature).
2. Propagation delay compensation enhancements
a. Whether to include ‘antenna’ in the definition or not (Issue 3-1):
i. Agree on Option 1: Use ‘antenna’ in definition as proposed in the tentative TP
b. Whether to use ‘detected’, ‘detectable’ or not mention either (Issue 3-2):
i. [bookmark: _Hlk86239685]RAN4 down select among the three options and discontinue discussion related to Option 2 (use of ‘detectable’ in the text)
1. WF1: Continue the discussion whether to use ‘detected’ or not use ‘detected’ in the 38.133.
c. Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition (Issue 3-3):
i. RAN4 will not discuss ‘true arrival’ further.

During the first round of discussions companies are invited to give their view on each agenda topic. Once agreements have been reached CR and LSs content can be discussed in detail. 
[bookmark: _Hlk87009453]Topic #1: Propagation delay compensation enhancements
Main aspect to be discussed here are papers contributed to agenda 8.23.2.1. The topic addresses questions from R1-2108635:
Question 1: Is it feasible to support a smaller value than the current Te for the use of propagation delay compensation, assuming the existing conditions in TS 38.133 for Te requirement? If not, is it feasible under new conditions (e.g. using TRS instead of SSB)? If the answer is yes, please also provide feedback on how much it can be reduced at most.
[bookmark: _Hlk83922444]Question 2: Is it feasible to introduce enhanced TA command indication granularity? If the answer is yes, please also provide feedback on how much it can be reduced at most (e.g. reduced to (1/16)* (16*64*Tc/2), similar as the granularity for Rel-16 IAB based on the Timing Delta MAC CE) and related condition.
Note that in RAN4#100 meeting following was agreed (aligned with normal practise):
1. General and RRM requirements impacts
2.3	Initial timing error (Te) (Sub-topic 2-3):
If new Te requirements are agreed in the future, these should be captured in a compatible manner (no impact on legacy devices and UEs not supporting the feature).

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

	R4-2117497
	Qualcomm
	Observation 1: RAN4 has stated that if new Te requirements are agreed in the future, these should be captured in a compatible manner (no impact on legacy devices and UEs not supporting the feature).
Proposal 1: It is not feasible to enhance the existing Te requirements without introducing accompanying new requirements for UEs.
Observation 2: Potential Te enhancement using TRS is shown in Table 1.
	Frequency Range
	SCS of DL signals (kHz)
	SCS of UL signals (kHz)
	DL timing error with SSB1
	DL timing error with TRS2
	Current Te
	Reduced Te3
	Lower bound Te4

	1
	15
	15
	4.3*64*Tc
	1.7*64*Tc
	12*64*Tc
	9.4*64*Tc
	7.7*64*Tc

	
	
	30
	4.3*64*Tc
	1.7*64*Tc
	10*64*Tc
	7.4*64*Tc
	5.7*64*Tc

	
	
	60
	4.3*64*Tc
	1.7*64*Tc
	10*64*Tc
	7.4*64*Tc
	5.7*64*Tc

	
	30
	15
	2.1*64*Tc
	0.9*64*Tc
	8*64*Tc
	6.7*64*Tc
	5.9*64*Tc

	
	
	30
	2.1*64*Tc
	0.9*64*Tc
	8*64*Tc
	6.7*64*Tc
	5.9*64*Tc

	
	
	60
	2.1*64*Tc
	0.9*64*Tc
	7*64*Tc
	5.7*64*Tc
	4.9*64*Tc

	2
	120
	60
	0.5*64*Tc
	0.2*64*Tc
	3.5*64*Tc
	3.2*64*Tc
	3*64*Tc

	
	
	120
	0.5*64*Tc
	0.2*64*Tc
	3.5*64*Tc
	3.2*64*Tc
	3*64*Tc

	
	240
	60
	0.3*64*Tc
	N/A
	3*64*Tc
	3*64*Tc
	2.7*64*Tc

	
	
	120
	0.3*64*Tc
	N/A
	3*64*Tc
	3*64*Tc
	2.7*64*Tc

	NOTE 1: Assumes SSB BW = 20 RB.
NOTE 2: Assumes TRS BW = 50 RB.
NOTE 3: Obtained by subtracting the difference between the DL timing errors with SSB and TRS from the current Te requirements. Rounded to the nearest integer multiple of 0.1*64*Tc.
NOTE 4: Obtained by subtracting the DL timing error with SSB from the current Te requirements. Rounded to the nearest integer multiple of 0.1*64*Tc.


Table 1: Current Te requirement, potential improvement using TRS and lower bound.
Proposal 2: It would be feasible to introduce enhanced TA command indication granularity if it is only applicable to PDC and it does not impact UL timing requirements. For the purpose of PDC, TA command indication granularity may be chosen so that it has a small/modest contribution to the total PDC error budget.
Observation 3: Similar DL TOA measurement accuracy can be expected using TRS (12 REs per RB in 2 slots) vs. PRS (12 REs per RB in 1 slot) if both signals are configured with the same bandwidth.
Proposal 3: A RAN-managed RTT-based procedure for PDC would have an advantage over a TA-based procedure since wideband reference signals in both the UL (SRS) and DL (TRS) can be used to improve receive timing accuracy at the UE and gNB.

	R4-2117744
	CMCC
	Proposal 1: It is not feasible to support a smaller value than the current Te under the existing assumptions.
Proposal 2: We see the feasibility issue when using TRS for DL time tracking instead of SSB, because UE can’t receive TRS configuration before transmitting PRACH and msgA. 
Proposal 3: It is feasible to introduce enhanced TA command indication granularity.

	R4-2117764
	vivo
	Observation 1. Te value may be reduced by around 65ns for 15kHz SCS.
Observation 2. If TRS with larger BW than 15kHz SCS SSB, Te value can be further reduced by around 65ns depending on TRS BW assumption.
Observation 3. Enhanced Te requirements should be defined for PDC capable UE.
Observation 4. TA command indication granularity can be reduced to 64Tc for both 15kHz SCS and 30kHz SCS.

	R4-2119270
	MediaTek
	Observation 1: The maximum timing synchronization error for a URLLC UE can be up to ±275ns and ±845ns for control-to-control and smart grid use cases, respectively.
Observation 2: The bandwidth of the DL reference signal for TA based method is one of the main timing error contributor to the initial timing error (Te). Hence, it is almost impossible to modify the existing Te error without using a new DL reference signal with a higher bandwidth.
Observation 3: Modifying the existing initial timing error (Te) table can have major impact on the existing 5G NR UEs.
Proposal 1: Support keeping the initial timing error (Te) table unchanged.
Proposal 2: Support using higher subcarrier spacing for DL reference signal in TA based method for URLLC devices to ensure lower initial timing error (Te).
Proposal 3: TA command indication granularity enhancement shall be left to RAN1 because it is not part of the RRM requirements.
Proposal 4: RAN4 to respond to RAN1 as:
	1. Overall Description:
RAN4 would like to inform RAN1 about the RAN4 feedback for their TA-based propagation delay compensation questions.
· Answer to question 1: 
1. Part 1: No, it is not feasible to support smaller value than the current Te assuming the existing conditions in TS 38.133 for Te requirement.  
2. Part 2: Yes, Te value can be reduced if the DL BW signal is larger than the BW of SSB signal.
3. Part 3: RAN1 can use the following formula to find the enhanced Te for different BW:

· Answer to question 2: whether it is feasible to enhance TA command indication granularity should be left to RAN1 because it is defined in TS 38.213 and it is not part of the RAN4 defined requirements.
2. To RAN WG1 group. 
ACTION: RAN4 kindly ask RAN1 take above information in to consideration.




	R4-2119319
	Nokia
	1. [bookmark: _Hlk86339680]At most the TA command granularity can be reduced to 20ns and 10ns for SCS 15kHz and 30kHz respectively. And it is feasible to have TA command granularity as (1/16)* (16*64*Tc/ for SCS 15kHz and 30 kHz. 
Te can only be enhanced with the existing conditions in TS 38.133 if the margin components of Te is addressed, which require further discussion in RAN4.  
The lower bound of Te without reducing the Te margin is 262ns and 196ns for 15 kHz and 30kHz respectively, assuming maximum supported DL bandwidth available.
Te with the existing conditions from 38.133 cannot be used to achieve the targetd error budget. 
With a condition on the presence of a TRS with maximum DL bandwidth, a Te of 219ns is needed to meet the error budget, which can be met with a 209ns Te margin, i.e. requires an 11% reduction of the existing Te margin.
With a condition on the presence of a TRS with maximum DL bandwidth and an UL signal with maximum UL bandwidth, Te can be sufficiently reduced to meet the error budget without changing the Te margin. 
1.   RAN4 to discuss what are minimum values for Te margin (Te without DL detection error). 
Reply LS to RAN1 the following:
· Question 1: Based on our current understanding of Te it consists of at least two parts; a DL detection part, and a margin for the UE. With the existing conditions of Te from 38.133, there is no feasible way to reduce the DL detection part of Te, and RAN4 needs to further discuss the smallest Te margin values. If however the conditions are changed to require that the gNB makes a TRS reference signal available for the UE, then Te can be reduced. The minimum value of Te with the existing Te margin in this case is 252ns (existing Te margin) +10ns (50MHz DL BW) for 15 kHz SCS and 191ns (existing Te margin) + 5ns (100MHz DL BW) for 30kHz SCS, respectively. 

· Question 2: At most the TA command granularity can be reduced to 20ns and 10ns for SCS 15kHz and 30kHz respectively. Anything less is just signaling overhead. And it is feasible to have TA command granularity as (1/16)* (16*64*Tc/ for SCS 15kHz and 30 kHz.

	R4-2119361
	Huawei
	Proposal 1: Inform RAN1 the following on Te enhancement 
· It is feasible to enhance Te for PDC to 
· 120ns assuming 15kHz SSB 
· 70ns assuming 30kHz TRS with 52 RBs, or 15kHz SCS TRS with 106 RBs
· RAN4 derives the above values based on LOS channels with -6dB SINR
· Support of above values is subject to UE capability
Proposal 2: RAN4 confirms it is feasible to enhance the TA command indication granularity to (1/16)* (16*64*Tc/2) in all conditions.

	R4-2118266
	Ericsson
	Observation 1: 	With the existing Te and TA command granularity values, for both SCS = 15 kHz and 30 kHz, the TA-based method cannot satisfy the Uu interface time synchronization accuracy for the control-to-control scenario.
Observation 2: 	For SCS = 15 kHz and SCS = 30 kHz, with the TA-based method, it is not possible to reduce Te and TA command granularity values to satisfy the Uu interface time synchronization accuracy for the control-to-control scenario.
Observation 3:	For SCS = 15 kHz and SCS = 30 kHz, if TA command indication granularity needs to be reduced, then the UL signal needs to be enhanced correspondingly to allow enhanced timing detection at the gNB.
Observation 4:	For enhanced TA command indication granularity, a wide bandwidth SRS needs to be configured for TA estimation.
Observation 5:	Both DL RS and UL RS have to be changed to new ones (PRS or TRS for DL, SRS for UL) for the TA-based method to work. This leads to a brand new protocol, with little resemblance to the existing TA protocol.
Proposal 1:	Send reply LS to RAN1 stating that no improvement of Te and TA command indication granularity will meet the Control-to-Control time synchronization error budget for single UU interface. 



Open issues summary
Based on the questions from RAN1 following topics need to be discussed and clarified:
· Is it feasible to support a smaller value than the current Te for the use of propagation delay compensation, assuming the existing conditions in TS 38.133 for Te requirement? 
· If not, is it feasible under new conditions (e.g. using TRS instead of SSB)? 
· If the answer is yes, please also provide feedback on how much it can be reduced at most.
· Is it feasible to introduce enhanced TA command indication granularity? 
· If the answer is yes, please also provide feedback on how much it can be reduced at most (e.g. reduced to (1/16)* (16*64*Tc/2), similar as the granularity for Rel-16 IAB based on the Timing Delta MAC CE) and related condition.
Sub-topic 1-1
Sub-topic description: support a smaller value than the current Te, assuming the existing conditions
Open issues and candidate options before e-meeting:
Is it feasible to support a smaller Te value than the current Te for the use of propagation delay compensation, assuming the existing conditions in TS 38.133 for Te requirement?
Issue 1-1: Is it seen feasible to support a smaller Te value than the current Te, assuming the existing conditions?
· Proposals
· Option 1: Yes, it is feasible to support a smaller Te value than the current Te, assuming the existing conditions.
· Option 2: No, it is not feasible to support a smaller Te value than the current Te, assuming the existing conditions.
· Based on the company contributions following support was observed:
· Option 1: vivo, Huawei
· Option 2: Qualcomm, CMCC, MTK, Nokia, Huawei

· Recommended WF
· Moderator would like to hear if Option 2 is agreeable as a general compromise observation from RAN4. Hence, can companies agree to following conclusion to Issue 1-1:
· For the issue whether it is possible to support a smaller value than the current Te, assuming the current conditions, RAN4 conclude that it is not feasible to support a smaller Te value than the current Te, assuming the existing conditions.

Sub topic 1-1 
	Company
	Comments

	Issue 1-1
	Is it seen feasible to support a smaller Te value than the current Te, assuming the existing conditions?

	xxxxEricsson
	WF Option 2 is fine. It is not feasible to support a smaller Te value than the current Te, assuming the existing conditions

	Nokia
	Option 2.
To our understanding Te consists two parts, the DL detection ambiguity and a margin that captures various UE margins related to applying TA to its UL transmission chain. Given the fixed SSB bandwidth, we think the DL detection ambiguity cannot be reduced. And we have not identified any possible reduction for the existing Te margin. Therefore, we don’t see the feasibility to reduce Te with the existing conditions.

	Qualcomm
	Support the recommended WF

	Huawei
	We support option 1 and we have moved our name under option 1.
Considering PDC is for a specific use case (TSN for control-to-control) and is an optional feature based on UE capability, the assumptions on both the DL detection error and the implementation margin in Te requirements can be improved. 
We are not sure if the “condition” refers only to which RS (SSB or TRS) is used for time tracking, or it also includes others like propagation model and SINR. To be specific, we think Te can be enhanced to [120]ns with 15kHz SSB, for LOS channel and -6dB SINR, as compared to [390.6]ns in current requirements.

	CMCC
	Support the recommended WF

	Intel
	Option 2.
Let’s discuss about under what condition is it feasible to have tighter Te requirements. PDC for a specific use case imposes some condition we believe it is not comprehended as in the existing conditions for Te.

	vivo
	In Te requirements, the components of Te are mainly downlink timing detection error, RF margin for both DL and UL. Downlink timing detection error comes from resolution of reference signals, which is SSB for defining Te requirements. If SSB is still used as reference signal, downlink timing detection error cannot be reduced. Then the question would be if margin can be reduced. 
When Te requirements were defined, it was assumed that RF margin decreases with increasing SCS. So the margin is different for different UL SCSs under same SCS of SSB in existing Te requirements. However, RF margin for DL and UL may not be so relevant to SCS of UL. Thus, there would be some room for reducing the margin, e.g. the margin used for 60kHz SCS of UL would also be achievable for 15kHz SCS of UL. If same margin can be assumed for 15kHz and 60kHz SCS of UL, then for 15kHz SCS of UL, the margin can be reduced from 252ns to 187ns, which is ~65ns reduction of Te requirments.


	Apple
	Agreed in the 1st round GTW that: 
· There is no consensus in RAN4 whether it is feasible to support a smaller value than the current Te assuming the existing conditions in TS 38.133 for Te requirement


	MediaTek
	To our understanding it is not feasible, yet as a compromise we can go ahead with the GTW agreement.



Sub-topic 1-2
Sub-topic description If answer to Sub-topic 1-1 is no, is it then feasible under new conditions (e.g. using TRS instead of SSB) to support a smaller Te value than the current Te for the use of propagation delay compensation?
Open issues and candidate options before e-meeting:
If commenting company answered no to Sub-topic 1-1, is it then feasible under new conditions (e.g. using TRS instead of SSB) to support a smaller Te value than the current Te for the use of propagation delay compensation?
Issue 1-2: If answer to Sub-topic 1-1 is no, is it feasible under new conditions (e.g. using TRS instead of SSB)?
· Proposals
· Option 1: Yes, it is feasible under new conditions (e.g. using TRS instead of SSB) to support a smaller Te value than the current Te for the use of propagation delay compensation
· Option 2: No, it is not feasible under new conditions (e.g. using TRS instead of SSB) to support a smaller Te value than the current Te for the use of propagation delay compensation
· Based on the company contributions following company views were observed
· Option 1: Huawei, Qualcomm, (CMCC), vivo, MTK, Nokia
· Option 2: Qualcomm, (CMCC), vivo, MTK, Nokia, Huawei

· Recommended WF
· Moderator proposes following conclusion:
· It is RAN4 conclusion that it is feasible under new conditions (e.g. using TRS instead of SSB) to support a smaller Te value than the current Te for the use of propagation delay compensation.

Sub topic 1-2 
	Company
	Comments

	Issue 1-2
	If answer to Sub-topic 1-1 is no, is it feasible under new conditions (e.g. using TRS instead of SSB)?

	XXXEricsson
	Option 2: It is not feasible under new conditions (e.g. using TRS instead of SSB) to support a smaller Te value than the current Te for the use of propagation delay compensation.
Our analysis in R4-2118266 show that no combination of Te and TAC command resolution ( ) improvement will be able to meet the Control-to-Control ±145ns to ±275ns budget, using the agreed evaluation equation for TA based solutions (aka Alt 1).

Alt. 1 (TA-based): 

 



This is why we prefer to base PDC on RTT based solution instead. 

	Nokia
	Option 1.
Considering that the TRS BW can be configured larger than SSB BW,  then the DL detection error part in Te can be reduced essentially,  and hence the TRS-based Te can be smaller than the existing Te.
Given the latest agreements from RAN1 #106b-e, as we analyzed in our paper R4-2119319, with a condition on the presence of a TRS with maximum DL bandwidth and a UL signal with maximum UL bandwidth, the TRS-based Te can be sufficiently reduced to meet the upperbound of control-to-control error budget without changing the Te margin.
Also note that the TRS-based Te relies on the new conditions, if it is agreed then a separate Te should be specified for the new UEs with PDC capability and the legacy Ues should not be impacted.

	Qualcomm
	As stated in our paper, better DL timing accuracy may be achieved if the UE uses TRS instead of SSB for DL timing when TRS is configured with larger bandwidth than SSB. However, this would be a new requirement and should not apply to any legacy Ues. Also, it is unclear if the improvement in Te would be sufficient to meet the requirements for any specific target scenario.

	Huawei
	We support option 1 and we have moved our name under option 1.
On top of Issue 1-1, when TRS is used, the DL detection error in Te requirements could be further improved. For example, we think Te can be enhanced to [70]ns with 30kHz TRS with 52 RB, for LOS channel and -6dB SINR, as compared to [325.5]ns in current requirements. When the TRS BW is increased, a smaller Te can be expected.

	CMCC
	Depends on the application scenario of enhanced Te. 
The TRS configuration can only be received when UE is in RRC-CONNECTED mode. Therefore, Te can be reduced for RRC-CONNECTED mode UE, and can’t be reduced for RRC-IDLE or RRC-Inactive mode UE.
If Te requirement application scenario keep unchanged, which is all RRC modes, we think it is not feasible to enhance Te by using TRS only.
However, ff the application scenario of this enhanced Te focus on UL transmission in RRC-CONNECTED mode, such as :
	This requirement applies:
-	when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission.


Then we think is is feasible.

	Intel
	We agree with CMCC observations.
We need to figure out a way, even if it is feasible to reduce, to apply the enhanced requirements only to R17 capable Ues.

	Vivo
	No matter answer to Sub-topic 1-1 is yes or no, it is feasible to have smaller Te under new conditions (e.g. using TRS instead of SSB).
If other reference signals, e.g., TRS, is used for defining Te requirements, the Te value can be further reduced. For example, if BW of TRS is twice of BW of 15kHz SSB, the downlink time detection error can be reduced by about 65ns (~2 Ts). If even larger TRS BW is assumed, the downlink time detection error can be even further reduced.

	Apple
	Agreed in the 1st GTW:
· Agreements
· It is feasible to support a smaller Te value than the current Te for the use of propagation delay compensation under assumption of using TRS (or other RS used for Te estimation) instead of SSB 
· Smaller Te can be achieved when TRS (or other RS) bandwidth is larger than SSB bandwidth 
· Smaller Te can be achieved for UE is operating in RRC_CONNECTED mode
· FFS whether a smaller Te can be achieved for the first transmission in the DRX cycle
· Further check with RAN1 if presence of TRS (or other RS) can be guaranteed during the DRX OFF
· Support of Smaller Te can be defined as an optional Rel-17 capability and should not apply to all Ues


	MediaTek
	Agree with WF and agreement from GTW.



[bookmark: _Hlk87006908]Sub-topic 1-3
[bookmark: _Hlk87006921]Sub-topic description If answer to Sub-topics 1-1 or 1-2 is yes, how much can Te be reduced at most?
Open issues and candidate options before e-meeting:
If 
[bookmark: _Hlk87007723]1) the answer to sub-topic 1.1 is yes (it feasible to support a smaller Te value than the current Te for the use of propagation delay compensation, assuming the existing conditions in TS 38.133 for Te requirement); or 
2) the answer to sub-topic 1-2 is yes (it is feasible, under new conditions (e.g. using TRS instead of SSB) to support a smaller Te value than the current Te for the use of propagation delay compensation),
how much can Te be reduced at most?
[bookmark: _Hlk87007001]Issue 1-3-1: If answer to Sub-topics 1-1 or 1-2 is yes, how much can Te be reduced at most?
· Proposals
· Case 1: how much can Te be reduced at most assuming SSB and existing conditions?
· Case 2: how much can Te be reduced at most assuming SSB and new conditions?
· Case 3: how much can Te be reduced at most assuming TRS and new conditions?
· Recommended WF
· More discussion needed. Please provide detailed input to each of the 3 cases.

Open issues and candidate options before e-meeting:
New conditions under which a smaller Te value can be ensured
[bookmark: _Hlk87006984]Issue 1-3-2: If answer to Sub-topic 1-2 is yes, please also list the new conditions under which a smaller Te value can be ensured.
· Proposals
· Case 1: assuming SSB and new conditions?
· Case 2: assuming TRS and new conditions?
· Recommended WF
· More discussion needed. Companies to provide input on the new conditions for case 1 and/or case 2.


Sub topic 1-3 
	Company
	Comments

	Issue 1-3-1
	If answer to Sub-topics 1-1 or 1-2 is yes, how much can Te be reduced at most?

	XXXEricsson
	Our analysis in R4-2118266 show that no combination of Te and TAC command resolution ( ) improvement will be able to meet the Control-to-Control ±145ns to ±275ns budget, using the agreed evaluation equation for TA based solutions (aka Alt 1).
Case 1:
Case 2:
Case 3:

	Nokia
	For case 3, with the existing Te margin, the minimum value of TRS-based Te is 262ns for 15 kHz SCS, i.e., 252ns (existing Te margin) +10ns (50MHz DL BW), and 196ns for 30kHz SCS, i.e., 191ns (existing Te margin) + 5ns (100MHz DL BW).

	Qualcomm
	Case 1: No improvement.
Case 2: It would depend on what new assumptions are made.
Case 3: For the current Te requirements, we understand that RAN4 accounted for DL timing contribution equal to 1/(2*DL_RS_BW), where e.g. DL_RS_BW = 3.6 MHz for SSB with SCS = 15 kHz. If there’s agreement on this point then the reduction in Te can be calculated for larger TRS BW using the previous formula.

	Huawei
	Case 1: 
Case 2: 
We are not sure if the “condition” refers only to which RS (SSB or TRS) is used for time tracking, or it also includes others like propagation model and SINR. To be specific, we think Te can be enhanced to [120]ns with 15kHz SSB, for LOS channel and -6dB SINR, as compared to [390.6]ns in current requirements.
Case 3: 
We think Te can be enhanced to [70]ns with 30kHz TRS with 52 RB, for LOS channel and -6dB SINR, as compared to [325.5]ns in current requirements. 

	CMCC
	Case 3: For the current Te requirements, we think DL timing detection error is equal to DL sampling period, which is 1/(SCS*FFT_size), for SCS=15kHz, the bandwidth of SSB is 3.6MHz, the minimum CBW is 5MHz, the FFT_size is 512. Therefore, the DL sampling period (detection error) is 4Ts. We are open to have more discussion for how to calculate the DL timing detection error.

	Vivo
	Case 1: Te value may be reduced by around 65ns for 15kHz SCS
Case 2: Not sure what the new conditions mean. One possible ‘new condition’ would be same margin for different UL SCS (margin based on higher SCS) if SSB SCS is the same.
Case 3: If TRS with larger BW than 15kHz SCS SSB, Te value can be further reduced by >65ns depending on TRS BW assumption (if at least twice of SSB). If margin is reduced, the total Te value can be reduced by >130us for 15kHz SCS.

	Apple
	Case 1: Te cannot be reduced.
Case 2: new ditions need to be clarify assuming SSB.
Case 3: depends on BW of TRS.

	Mediatek
	Case 1: Te cannot be reduced. 
Case 2: We need to know what is the new condition hence we can provide the answer. In general, Te cannot be reduced. 
Case 3: We can use the following formula to find the enhanced Te for different BW:




	Company
	Comments

	Issue 1-3-2
	If answer to Sub-topic 1-2 is yes, please also list the new conditions under which a smaller Te value can be ensured.

	XXXEricsson
	Our analysis in R4-2118266 show that no combination of Te and TAC command resolution ( ) improvement will be able to meet the Control-to-Control ±145ns to ±275ns budget, using the agreed evaluation equation for TA based solutions (aka Alt 1).
Case 1:
Case 2:

	Nokia
	For case 2, the condition is that the TRS should be configured in the BWP with maximum bandwidth, i.e. 50MHz for SCS 15kHz and 100MHz for SCS 30kHz.

	Qualcomm
	Case 2: Depending on the configured TRS BW.

	Huawei
	Case 1: 
Case 2: 
We are not sure if the “condition” refers only to which RS (SSB or TRS) is used for time tracking, or it also includes others like propagation model and SINR. To be specific, the numbers we proposed in Issue 1-3-1 are based on LOS channel and -6dB SINR. For TRS part, the number is based on 30kHz SCS and 52 RB.

	CMCC
	Share similar view with Qualcomm.

	vivo
	For now, TRS BW is new condition compared to SSB. Then margin reduction related to UL SCS with same SSB SCS can be considered.

	Apple
	TRS with larger BW than current SSB is expected. 

	Mediatek
	Case 1: no changes.
Case 2: The TRS BW shall be larger than the SSB BW.




[bookmark: _Hlk87007862]Sub-topic 1-4
Sub-topic description Is it feasible to introduce enhanced TA command indication granularity?
Open issues and candidate options before e-meeting:
Is it feasible to introduce enhanced TA command indication granularity?
[bookmark: _Hlk87007939]Issue 1-4: Is it feasible to introduce enhanced TA command indication granularity?
· Proposals
· Option 1: Yes, it is feasible to introduce enhanced TA command indication granularity
· Option 2: No, it is not feasible to introduce enhanced TA command indication granularity
· Recommended WF
· Concerning the specific question ‘Is it feasible to introduce enhanced TA command indication granularity’ moderator observes from the contributions that a majority of companies see it feasible. However, more discussion is needed, and companies should provide further input at least including input on Option 1 or Option 2.

Sub topic 1-4 
	Company
	Comments

	Issue 1-4
	Is it feasible to introduce enhanced TA command indication granularity?

	XXXEricsson
	It is not feasible under new conditions (e.g. using TRS instead of SSB) to support a smaller Te value than the current Te for the use of propagation delay compensation.
Our analysis in R4-2118266 show that no combination of Te and TAC command resolution ( ) improvement will be able to meet the Control-to-Control ±145ns to ±275ns budget, using the agreed evaluation equation for TA based solutions (aka Alt 1).

Alt. 1 (TA-based): 

 



This is why we prefer to base PDC on RTT based solution instead. 

	Nokia
	Option 1
In our understanding,  that the minimum TAC granularity that the UE  can execute depends on the maximum UL bandwidth, and the minimum TAC granularity is 1/(). For the desired SCS 15kHz and 30kHz, since the maximum single-cell UL bandwidths are 50MHz and 100MHz respectively, the TA command granularity can be at most reduced to 20ns and 10ns for SCS 15kHz and 30kHz respectively.

	Qualcomm
	It would be  to introduce enhanced TA command indication granularity if it is only applicable to PDC and it does not impact UL timing requirements.

	Huawei
	Option 1.
We do not see any feasibility issue from RAN4 perspective. It is noted that the granularity and accuracy are different things. For Rel-16 IAB, RAN4 has recommended a timing control granularity of 1Ts and 0.5Ts [4], and no feasibility issue was identified.

	CMCC
	Option 1. Besides, the enhanced TAC granularity should not apply to any legacy UEs.

	Intel
	Feasible. TA command granularity can be enhanced for R17 PDC UE differently according to different SCS.

	Vivo
	Option 1. From RAN4 perspective, we don’t see any issue of reducing TA command indication granularity.
We also think enhanced TA granularity and Te requirements should be applicable to PDC capable UE only.

	Apple
	From RAN4 perspective, TA command indication granularity can be improved.

	Mediatek
	Yes it is feasible. Support Option 1. Yet, this should be left to RAN1 to decide on how much granularity enhancements to be achieved. 



Sub-topic 1-5
Sub-topic description If yes to Issue 1.4, how much command indication granularity can be reduced at most?
Open issues and candidate options before e-meeting:
If the answer is yes, please also provide feedback on how much command indication granularity can be reduced at most (e.g. reduced to (1/16)* (16*64*Tc/2), similar as the granularity for Rel-16 IAB based on the Timing Delta MAC CE) and related condition?
[bookmark: _Hlk87007975]Issue 1-5: If yes to Issue 1-4, how much TA command indication granularity can be reduced at most?
· Proposals
· Option 1: TA command indication granularity can be reduced to 64Tc for both 15kHz SCS and 30kHz SCS
· Option 2: TA command granularity can be reduced to 20ns and 10ns for SCS 15kHz and 30kHz respectively. It is feasible to have TA command granularity as (1/16)* (16*64*Tc/ for SCS 15kHz and 30 kHz.
· Option 3: It is feasible to enhance the TA command indication granularity to (1/16)* (16*64*Tc/2) in all conditions
· Option 4: It is not feasible to introduce enhanced TA command indication granularity (reply to Issue 1-4 was No)
· Option 5: whether it is feasible to enhance TA command indication granularity should be left to RAN1 because it is defined in TS 38.213 and it is not part of the RAN4 defined requirements.
· Option 6: Other
· Recommended WF
· More discussion is needed.

Sub topic 1-5 
	Company
	Comments

	Issue 1-5
	If yes to Issue 1.4, how much TA granularity can be reduced at most?

	XXXEricsson
	Option 4: It is not feasible to introduce enhanced TA command indication granularity. 

Our analysis in R4-2118266 show that no combination of Te and TAC command resolution ( ) improvement will be able to meet the Control-to-Control ±145ns to ±275ns budget, using the agreed evaluation equation for TA based solutions (aka Alt 1).


	Nokia
	Option 2.

	Qualcomm
	See our response to issue 1-4. Under those conditions it would be up to RAN1.

	Huawei
	Option 3.
We can also compromise to the second sentence of option 2, considering that 15kHz and 30kHz SCS are assumed for the PDC use cases as indicated in the RAN1 LS.

	CMCC
	From RAN4 perspective, we think Option 3 is feasible. However, we also think how to define the enhanced TAC indication granularity eventually should be left to RAN1.

	Vivo
	Option 1.
Since 64Tc is already small enough, it may not need to be scaled by SCS further.

	MediaTek
	The enhancements should be left to RAN1 to decide on. 




Companies views’ collection for 1st round 
Open issues 
Feedback form is listed separately under each Sub-topic.

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

	-
	No CRs contributed for this agenda item

	
	

	
	



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
	During Monday GTW following was agreed:
· Agreements
· There is no consensus in RAN4 whether it is feasible to support a smaller value than the current Te assuming the existing conditions in TS 38.133 for Te requirement
Agreement will be liased to RAN1.
Sub-Topic 1 discussion is concluded.



	
	Status summary 

	Sub-topic #2
	During Monday GTW following was agreed:
· Agreements
· It is feasible to support a smaller Te value than the current Te for the use of propagation delay compensation under assumption of using TRS (or other RS used for Te estimation) instead of SSB 
· Smaller Te can be achieved when TRS (or other RS) bandwidth is larger than SSB bandwidth 
· Smaller Te can be achieved for UE is operating in RRC_CONNECTED mode
· FFS whether a smaller Te can be achieved for the first transmission in the DRX cycle
· Further check with RAN1 if presence of TRS (or other RS) can be guaranteed during the DRX OFF
· Support of Smaller Te can be defined as an optional Rel-17 capability and should not apply to all UEs
Agreement will be liased to RAN1
Sub-Topic 2 discussion is concluded.



	
	Status summary 

	Sub-topic #3
	Issue 1-3-1:
As discussed in GTW it is unclear which conditions we are considering. Hence, RAN should firstly agree on conditions (existing and new) – Issue 1-3-2. Based on agreed conditions companies would give views on the how much Te can be reduced at most under the agreed conditions.
Tentative agreements: no
Candidate options:
A number of options are listed by companies but it is not clear which conditions are assumed
Recommendations for 2nd round:
Firstly agree on conditions (new and existing). Based on agreed conditions companies can comment:
· Case 1: how much can Te be reduced at most assuming SSB and existing conditions?
· Case 2: how much can Te be reduced at most assuming SSB and new conditions?
· Case 3: how much can Te be reduced at most assuming TRS and new conditions?




	
	Status summary 

	Sub-topic #3Issue 1-3-2
	Issue 1-3-2
As discussed in GTW it is unclear which conditions we are considering. Hence, RAN should firstly agree on conditions (existing and new) – Issue 1-3-2. Based on agreed conditions companies would give views on the how much Te can be reduced at most under the agreed conditions
Tentative agreements: No
Candidate options:
Candidate Conditions:
1) New conditions (SSB and TRS):
· TRS BW:
· Maximum BW for the given SCS proposed
· Channel conditions:
· LOS proposed
· SINR:
· -6dB proposed
Existing conditions (SSB):
· SSB
· Channel conditions:
· LOS proposed
· SINR:
· -6dB proposed
Recommendations for 2nd round:
Companies to comment if above conditions are agreeable to be used for evaluating the how much Te can be reduced at most.
Companies to list alternative conditions in case above candidates are not agreeable or not sufficient.



	
	Status summary 

	Sub-topic #4
	Based on the discussion all companies but 1 can agree that it is it feasible to introduce enhanced TA command indication granularity.
Focusing on the RAN1 question at hand: ‘Is it feasible to introduce enhanced TA command indication granularity?’ moderator did not see a specific objection and hence propose tentative agreement.
Tentative agreements:
Agree that it is it feasible to introduce enhanced TA command indication granularity.
Additionally following side conditions are agreed:
· Applies only to UE supporting PDC
· It is understood that granularity and accuracy are not the same. Hence, this agreement does not impact UL timing requirement.
Candidate options:
Recommendations for 2nd round:



	
	Status summary 

	Sub-topic #5
	Diverse views among companies but some alignment as well. No company supported Option 5 and Option 6 and hence they are removed. Additionally moderator has tried to combine Option 2 and Option 3.
Tentative agreements:no
Candidate options:
· Option 1: TA command indication granularity can be reduced to 64Tc for both 15kHz SCS and 30kHz SCS
· Option 2: It is feasible to have TA command granularity as (1/16)* (16*64*Tc/ for SCS 15kHz and 30 kHz.
· Option 4: It is not feasible to introduce enhanced TA command indication granularity (reply to Issue 1-4 was No)
Recommendations for 2nd round:
Continue discussion using the 3 new candidate options




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  

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



Discussion on 2nd round (if applicable)


[bookmark: _Hlk87009422][bookmark: _Hlk87010357]Topic #2: Reference point for Te requirements
Main technical topic to be discussed here is to discuss the question related to the UE transmit timing error from RAN and reply to the rest of the question in addition to what RAN4 has already been replied in R4-2105850.
Note that in RAN4#100 meeting following was agreed:
1.  Whether to include ‘antenna’ in the definition or not (Issue 3-1):
a. Agree on Option 1: Use ‘antenna’ in definition as proposed in the tentative TP
2. Whether to use ‘detected’, ‘detectable’ or not mention either (Issue 3-2):
a. RAN4 down select among the three options and discontinue discussion related to Option 2 (use of ‘detectable’ in the text)
i. WF1: Continue the discussion whether to use ‘detected’ or not use ‘detected’ in the 38.133.
3. Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition (Issue 3-3):
a. RAN4 will not discuss ‘true arrival’ further.
Hence, only following issues are left open from RAN4#100 meeting (note: below are the topics as listed in RAN4#100 and hence, for option 3 ‘detectable’ is now agreed not to be used):
1. Candidate options after 1st round discussion (Issue 3-2: Whether to use ‘detected’, ‘detectable’ or not mention either):
· Option 1: Use ‘detected’ in definition text
· Option 3: Do not mention neither ‘detected’ nor ‘detectable’ in the definition text
2. Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition (Issue 3-3)
· The tentative agreement: ‘use ‘arrives’ in definition’ was not confirmed

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

	R4-2117765
	vivo
	Observation 1: The Te requirements are derived based on UE first detected path.
Observation 2: Multipath detection error is not taken into consideration for downlink timing detection error in Te.
Observation 3: ‘First path’ is also not appropriate to define Te requirements as it is unknown to UE and re-evaluations are needed if it is to be used as reference.
Observation 4: If Te requirements are based on first path but UE adjust uplink timing based on UE first detected path, then UE could fail to meet Te requirements after UE autonomous adjustment.
Proposal 1: No change to legacy Te requirements in terms of reference path.
Proposal 2. The reference point can be further clarified in Te requirements as ‘the downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame from the reference cell is received at UE antenna’.

	R4-2118040
	Intel
	Observation 1: Since there is no way for a UE to know the DL frame timing detection error, it has no choice but to simply use the perceived timing.
Proposal 1: The interpretation of “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission timing is   (NTA + NTA offset)*Tc ahead of the time when the first path (in time) from the reference cell arrives at the UE antenna.
Observation 2: Test equipment verify the UE transmit timing by comparing the received timing against the transmitted DL signal timing.
Observation 3: Although there is no clear requirement specified for DL timing detection error, the UE needs to be good enough to cover detection error in Te to pass the tests.
Proposal 2: Correct test case requirements with the wording ‘The test system shall verify that the UE transmit timing offset stays within (NTA + NTA_offset) ×Tc ± Te of the time when the first path (in time) of DL SSB from the reference cell arrives at the UE antenna’.

	R4-2118930
	ZTE
	Proposal 1: Update the definition of DL timing as follows: The downlink timing is defined as the time, when the first path in time of the corresponding downlink frame from the reference cell is received at the UE antenna

	R4-2119271
	MediaTek
	Observation 1: Using the first detected path as reference point results in downlink frame timing detection error being not included in UE transmit timing error (i.e. Te). This contradicts the RAN4 common understanding, which is the downlink frame timing detection error is already included in UE transmit timing error.
Observation 2: Using the true arrival time at UE as the reference point for UE transmit timing error (i.e. Te) results in the DL frame timing detection error being included in the Te, which aligns with RAN4 common understating.
Observation 3: The UE is only capable of detecting the first detectable path for sufficiently high SINR, and hence the UE should follow the Te requirement for the SINR above that threshold only.
Proposal 1: Support using the first detectable path in time at UE as the reference point for UE transmit timing error (i.e. Te).
Proposal 2: Support re-writing the second paragraph in section 7.1.2 in TS 38.133 as:
	The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus time. The downlink timing is defined as the time when the first detectable path in time at UE of the corresponding downlink frame is received from the reference cell. NTA for PRACH is defined as 0.
· The first path is considered detectable if the Ês/Iot of the first path ≥ 3 dB.




	R4-2119362
	Huawei
	Proposal 1a: Do not mention ‘detected’ nor ‘detectable’ in the definition of the “reference point” for Te requirements in clause 7.1.2 of 38.133. 
Proposal 1b: Add a note in the requirements that the requirements may not apply in all conditions but shall apply under conditions used in the test cases. 
Proposal 2: Use ‘arrives’ in the definition of the “reference point” for Te requirements in clause 7.1.2 of 38.133.
Proposal 3: RAN4 not to define side conditions for Te requirements in clause 7.1.2.
Proposal 4: Update the definition of the “reference point” in clause 7.1.2 of 38.133 from Rel-15:
“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.”
Proposal 5: Send LS to inform RAN1 about the updated definition of the “reference point”.

	R4-2119454
	Ericsson, Nokia
	· Observation 1: The term first “detected path” (in time) in the definition of the reference point for timing error control requirement in section 7.1.2 in TS 38.133 would mean that the reference point is inside the UE i.e. at the UE baseband. 
· Observation 2: The purpose of the reference point is for interpretation, derivation, verification or testing of the core requirements. But the reference point inside the UE (i.e. at baseband) means that the reference point cannot be determined/estimated by the test system
· Observation 3: It is agreed to include “UE antenna” will in the reference point definition. But UE antenna does not ‘detect’ rather receive signal,
· Observation 4: Testing of Te is done under AWGN which has one path. Therefore, the path arriving at the UE antenna and detectected by the UE is the same. That’s why the problem has not been observed or will not be observed in the test.
· Observation 5: In principle use of first “detected” path in the reference point definition creates ambiguity and in principle such definition (with detected path) also leaves core requirements “untestable”.
· Proposal #1: The term “detected” is not included in the reference point definition, which is defined as follows:
· 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.



Open issues summary
First aspect to discuss is the actual wording of the definition. This topic has now been discussed for several meetings and based on the progress and agreements made in RAN4#100 following issues are to be addressed and concluded:
1)	Whether to use ‘detected’ or not in the definition text:
· Option 1: Use ‘detected’ in definition text
· Option 2: Do not to use ‘detected’ in the definition text
2)	Whether to include ‘Received’ or ‘arrives’ in the definition
· The tentative agreement: ‘use ‘arrives’ in definition’ was not confirmed
Second aspect to address is whether to introduce side conditions related to the UE timing error requirements. In the last meeting RAN4 ended with 2 tentative agreements which were not concluded (R4-2115371):
1) UE timing error requirements side conditions (Issue 3-4)
2) Capture the UE timing error requirements side conditions in 38.133 (Issue 3-5)

[bookmark: _Hlk87009156]Sub-topic 2-1
Sub-topic description: Whether to use ‘detected’ or not in the definition text
Open issues and candidate options before e-meeting:
In last meeting it was not fully concluded whether to use ‘detected’ or not in the definition text. Hence, the question is opened for commenting.
[bookmark: _Hlk87009166]Issue 2-1: Whether to use ‘detected’ or not in the definition text?
· Proposals
· Option 1: Use ‘detected’ in definition text
· Option 2: Do not to use ‘detected’ in the definition text
· Recommended WF
· Based on the input in this meeting, moderator suggest excluding the use of ‘detected’ in the definition text. Moderator would like companies to consider a compromise if no significant concern.
· Note: it was already agreed in last RAN4 meeting to exclude using the word ‘detectable’ from the discussion.

[bookmark: _Hlk87009260]Sub-topic 2-2
Sub-topic description: Whether to include ‘Received’ or ‘arrives’ in the definition
Open issues and candidate options before e-meeting:
In the last meeting it was not fully concluded Whether to include ‘Received’ or ‘arrives’ in the definition and hence the discussion continues. Outcome from last meeting was:
· support use of ‘received’ in the definition: vivo.
· support use of ‘arrives’ in the definition: CMCC, Ericsson, Intel, Qualcomm, ZTE, OPPO, Nokia, Huawei
When indicating preference please also argue why and how you see the difference between using ‘received’ and ‘arrived’.
[bookmark: _Hlk87009268]Issue 2-2: Whether to include ‘Received’ or ‘arrives’ in the definition?
· Proposals
· Option 1: support use of ‘received’ in the definition
· Option 2: support use of ‘arrives’ in the definition
· Recommended WF
· More discussion is needed. In last meeting a large number of companies supported use of the word ‘arrives’. However, based on the TP proposals provided in this meeting it seems companies may have changed views. Hence, more discussion is needed, and companies can give their view on the 2 options listed (please also provide input regarding why and how you see the difference between using ‘received’ and ‘arrived’).

Sub-topic 2-3
Sub-topic description: Introduce UE timing error requirements side conditions?
Open issues and candidate options before e-meeting:
In last meeting it was not fully concluded whether to define UE timing error requirements side conditions. Hence, the question is opened for commenting.
Issue 2-3: Whether to define UE timing error requirements side conditions?
· Proposals
· Option 1: Define UE timing error requirements side conditions
· Option 2: Do not define UE timing error requirements side conditions (rely on the test case side conditions)
· Recommended WF
· More discussion is needed

Sub-topic 2-4
Sub-topic description: Capture the UE timing error requirements side conditions as core requirements in 38.133?
Open issues and candidate options before e-meeting:
In last meeting it was not fully concluded capture the UE timing error requirements side conditions core requirements in 38.133. Hence, the question is opened for commenting.
Issue 2-4: Capture the UE timing error requirements side conditions as core requirements in 38.133?
· Proposals
· Option 1: RAN4 does not capture any UE timing error requirements side conditions in the core requirements (section 7.1).
· Option 2: RAN4 capture UE timing error requirements side conditions in the core requirements (section 7.1).
· Recommended WF
· More discussion is needed 

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 
	Company
	Comments

	Issue 2-1
	Whether to use ‘detected’ or not in the definition text?

	XXXEricsson
	Option 2. RAN4 agreed to use “UE antenna” in the reference point definition. But the UE antenna does not and cannot ‘detect’ signals. Signal is detected by the UE baseband. The reference point is for interpretation, derivation, verification or testing of the core requirements. The use of detected is interpreted as reference point being inside the UE.  

	Nokia
	Option 2.
We understand that neither “the first detected path” nor “the first path” can precisely catch the design of Te. “The first detected path” causes tesibility issue and it indicates that the DL timing detection error is not included in Te. On the other hand, if the reference point is based upon “the first path” then the existing Te should have included the margin for the general channel first tap detection error.
To compromise, we are fine with having no “detected” in the definition and adding an extra note to clarify the applied channel conditions.

	Qualcomm
	Option 2. The term ‘detected’ is problematic from the perspective of testability of the requirements because, in general, it contradicts the notion that Te includes the DL timing error contribution. E.g. if the UE incorrectly detects the first path.

	Huawei
	Option 2.
We think the Te requirement is meaningful only with option 2, otherwise it means there can be an undefined detection error in the UL timing even UE meets Te requirements. On the other hand, we understand the concern raised by proponents of option 1, so as a compromise we propose to add a note in the spec or capture in a WF that the Te requirements may not apply in all conditions but shall apply under conditions used in the test cases.

	CMCC
	Option 2.
The wording ‘detected’ is the source of ambiguity, it means the DL signal have been detected by baseband as common understanding. It will conflict with the wording ‘arrive at the antenna’, and exclude the DL timing detection error from Te requirement.

	ZTE
	Option 2 to ensure testability.

	Intel
	Option 2. We agree with Ericsson, Nokia, Qualcomm and Huawei. Please see our cosigned CR R4-2119443 for the detailed text proposals.

	Vivo
	There are multiple reasons that reference point for Te should be based on ‘first detected path’.
Firstly, TS 38.133 is mostly a requirements spec for UE. It is described from UE perspective. ‘First path’ is also not appropriate to define Te requirements as it is unknown to UE. It is not possible for UE to meet requirements that is not controllable by UE, unless relaxed requirements that covers all scenarios are defined.
Secondly, the Te requirements are derived based on UE ‘first detected path’. Multipath detection error is not taken into consideration for downlink timing detection error in Te. This was confirmed by several contributions. If ‘first path’ is used, then the applicability of the requirements are changed which is undesirable since timing requirements should be generic.
Thirdly, one import issue regarding reference point is UE uplink timing autonomous adjustment.
	When the transmission timing error between the UE and the reference timing exceeds Te then the UE is required to adjust its timing to within Te. The reference timing shall be [image: ] before the downlink timing of the reference cell.


UE needs to adjust uplink transmission timing if downlink timing is changed. The adjustment can only be done based on UE first detected path because there is no way for UE to know the ‘first path’. After adjustment, UE is required to meet Te requirements. The propagation conditions can change during UE autonomous adjustment. If Te requirements are based on first path but UE adjust uplink timing based on UE first detected path, then UE could fail to meet Te requirements after UE autonomous adjustment.
As for the testability issue of ‘first detected path’ raised by companies, we are really confused. The LTE system has been deployed and commercialized for more than decade. The LTE timing requirements are based on ‘first detected path’ and UE in the field passed all the necessary conformance tests regarding timing requirements. So we do believe there is no any testability issue.
On the contrary, if reference point requirements are to be changed to ‘first path’. It changes the requirements and test need to be designed/updated accordingly. It means a new test is introduced. Then RAN5 has to define new tests for the new requirements. However, we don’t see justification for such change.
Finally, we would like to summarize pros and cons of the two reference point.  
	 
	First detected path
	First path

	Requirement’s applicability
	Static channel, LoS channel, Multipath fading channel
	Static channel, LoS channel maybe

	UE autonomous
adjustment
	UE can always meet autonomous adjustment requirements as it is based on UE detected path.
	UE fail to meet autonomous adjustment requirements when in multipath-fading channel or when there is channel variation.

	System impact
	NW does not know the downlink detection error at UE side in fading channel.
	NW does not know the downlink detection error at UE side in fading channel, as there is no applicable requirements.

	Test design feasibility
	Feasible in AWGN channel
	Feasible in AWGN channel

	RAN5 Test
	Already implemented
	New test implementation is needed.


Therefore, we do not see any reason to change legacy Te requirements.


	Apple
	Support option 1. Proponents of option 2 have concern on option 1 from testability perspective. However, in current test design only AWGN channel is used. Besides, Es/Iot is 3dB, which is high enough to guarantee that UE wont miss the first path. We don’t see any issue of keeping “detected” since it has been used for quite many years.
[image: Table
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	MediaTek
	The difference between remving the word detected or not is not entirely clear to us hence we don’t have a preference on whether to use the word detected or not. To our understanding, defining a side-condition in the core requirements is the way forward to solve this reference point issue.


 
Sub topic 2-2 
	Company
	Comments

	Issue 2-2
	Whether to include ‘Received’ or ‘arrives’ in the definition

	XXXEricsson
	We support use of ‘arrives’ in the definition (Option 2). It is much clearer. Received can be misinterpreted as detected or decoded. But as commented in issue 2-2, the UE antenna does not detect or process signal.

	Nokia
	1st preference is “arrives” and 2nd preference is “received”

	Qualcomm
	Option 2. It is clearer to use ‘arrives’ instead of ‘received’ because it makes the definition of the reference time independent of actions performed by the UE.

	Huawei
	Option 2.
We think it is more clear to use “when the first detectable path … arrives”, because “received” is still from UE perspective, and there could still be a difference between when a path arrives and when a path is received, and the latter may still be interpreted as “detected”

	CMCC
	Prefer Option 2.
From our view, the wording ‘received’ is similar with ‘detected’ which has the ambiguity of whether the DL signal is processed by baseband or not. 

	ZTE
	Prefer Option 2, which is to use “arrives”. However, we see not much technical difference so can also accept “is received”. The problem with “is received” is that it may have something to do with UE implementations and complicate things.

	Intel
	Option 2.

	Vivo
	As we commented in the past meeting, ‘arrives’ and ‘received’ are to describe one thing from different aspects. ‘arrives’ means the signals of a path arrives at UE antenna. ‘recevied’ means the UE antenna received the signals of a path. Under the context that reference point is at UE antenna, we believe ‘arrives’ and ‘received’ have the same meaning. Since it is UE requirements, we prefer to keep existing requirements unchanged in terms of ‘received’ to avoid different interpration of such change.

	Apple
	Don’t see much difference. Prefer to keep existing wording since it has been used for many years and no strong concern observed yet.

	MediaTek
	The difference between the words ‘arrived’ and ‘arrives’ in that context is not entirely clear to us hence we don’t have a preference on whether to use either words. To our understanding, defining a side-condition in the core requirements is the way forward to solve this reference point issue.


 
Sub topic 2-3 
	Company
	Comments

	Issue 2-3
	Whether to define UE timing error requirements side conditions?

	XXXEricsson
	Option 2. Not very sure the difference between issues 2-3 and 2-4. See our detailed response in issue 2-4

	Nokia
	Do not define side conditions for the legacy requirement. But we are open to discuss side conditions for new UE requirements.  

	Qualcomm
	Option 2

	Huawei
	Option 2
It may be difficult to specify the side condition, because besides the Es/Iot, the DL timing detection error also depends on the propagation model, e.g. the delay spread of the channel. It would be a lengthy discussion if RAN4 is to define exact side condition for detectable path. We also do not see clear necessity since we have not seen conformance issues from LTE or NR.

	CMCC
	Option 2

	Intel
	Option 2

	vivo
	Option 2

	Apple
	Option 2.

	MediaTek
	Support Option 1. To our understanding, defining a side-condition in the core requirements is the way forward to solve this reference point issue. The side condition can be the same used in the test setup and hence no additional work is needed.



Sub topic 2-4 
	Company
	Comments

	Issue 2-4
	Capture the UE timing error requirements side conditions as core requirements in 38.133

	XXXEricsson
	We prefer option 1. The reason is that firstly the timing requirements are general and quite late for Rel-15. Some companies have suggested to use side conditions used in test cases. But core requirements are not limited to specific side conditions used in test cases. 

	Nokia
	Do not capture the side conditions for the legacy requirement. But we are open to discuss side conditions for new UE requirements.  

	Qualcomm
	See our response to issue 2-3. What is the difference between this issue and issue 2-3?

	Huawei
	This issue is pending on Issue 2-3.
We support option 1 based on our comments to Issue 2-3.

	Vivo
	Same as Issue 2-3.

	Apple
	Option 1. Is this same with issue 2-3?

	MediaTek
	Option 2: RAN4 capture UE timing error requirements side conditions in the core requirements (section 7.1).
Same comment as in the previous issue.



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

	R4-2119443 (Agenda Item 4.1.6).
Ericsson, Nokia, Nokia Shanghai Bell, Intel, Huawei, HiSilicon, Qualcomm
	CR Title: Correction to reference point defintion for UE timing in TS 38.133

	
	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#2-1
	Issue 2-1: Whether to use ‘detected’ or not in the definition text?
· Option 1: Use ‘detected’ in definition text: vivo, Apple
· Option 2: Do not to use ‘detected’ in the definition text: Ericsson, Nokia, Qualcomm, Huawei, CMCC, ZTE, Intel
· Neutral: MTK
Tentative agreements:No
Candidate options:
To try to move forward moderator propose to discuss the same options also during 2nd round under the assumption that any change captured in 38.133 will only be from Rel-17Recommendations for 2nd round:
Continue the discussion in 2nd with new assumtption.



	
	Status summary 

	Sub-topic#2-2
	Issue 2-2: Whether to include ‘Received’ or ‘arrives’ in the definition?
· Option 1: support use of ‘received’ in the definition: vivo, Apple
· Option 2: support use of ‘arrives’ in the definition: Ericsson, Nokia, Huawei,, CMCC, ZTE, Intel
· Neutral: MTK

Tentative agreements: No
Candidate options:
To try to move forward moderator propose to discuss the same options also during 2nd round under the assumption that any change captured in 38.133 will only be from Rel-17
Recommendations for 2nd round:
Continue the discussion in 2nd with new assumtption.



	
	Status summary 

	Sub-topic#2-3
	Issue 2-3: Whether to define UE timing error requirements side conditions?
· Option 1: Define UE timing error requirements side conditions: MTK
· Option 2: Do not define UE timing error requirements side conditions (rely on the test case side conditions): Ericsson, Nokia, Qualcomm, Huawei, CMCC, Intel, vivo, Apple
There is no consensus to define new UE timing error requirements side conditions. Based on this moderator suggest not to define UE timing error requirements side conditions.
Tentative agreements:Yes
Do not define UE timing error requirements side conditions (rely on the test case side conditions)
Candidate options:
Recommendations for 2nd round:



	
	Status summary 

	Sub-topic#2-4
	Issue 2-4: Capture the UE timing error requirements side conditions as core requirements in 38.133?
· Option 1: RAN4 does not capture any UE timing error requirements side conditions in the core requirements (section 7.1).: Ericsson, Nokia, vivo, Apple
· Option 2: RAN4 capture UE timing error requirements side conditions in the core requirements (section 7.1).: MTK
· Depend on outcome of 2-3: Qualcomm, Huawei, 
There is no consensus in RAN4 to capture UE timing error requirements side conditions in the core requirements (section 7.1). Anyhow, final conclusion could depend on the conclusion of Sub-topic#2-3.
Tentative agreements: No
Candidate options:
Recommendations for 2nd round:
Wait outcome of Sub-topic#2-3




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”



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: Others (PUCCH carrier switching impact on RRM)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2119317
	Nokia
	1. No RRM core requirement is needed from PUCCH carrier switching.

	R4-2119363
	Huawei, Hisilicon
	Proposal: RAN4 not to define RRM requirement or test case for PUCCH carrier switching.



Open issues summary
Two open issues addressed:
1) Need for defining RRM core requirements for PUCCH carrier switching.
2) Need for defining test case for PUCCH carrier switching

Sub-topic 3-1
Sub-topic description: Need for defining RRM core requirements for PUCCH carrier switching
Open issues and candidate options before e-meeting:
Issue 3-1: Need for defining RRM core requirements for PUCCH carrier switching
· Proposals
· Option 1: Define RRM core requirements for PUCCH carrier switching
· Option 2: Do not define RRM core requirements for PUCCH carrier switching
· Recommended WF
· Do not define RRM core requirements for PUCCH carrier switching

Sub-topic 3-2
Sub-topic description: Need for defining test case for PUCCH carrier switching
Open issues and candidate options before e-meeting:
Issue 3-2: Need for defining test case for PUCCH carrier switching
· Proposals
· Option 1: Define test case for PUCCH carrier switching
· Option 2: Do not define test case for PUCCH carrier switching
· Recommended WF
· Do not define test case for PUCCH carrier switching

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 
	Company
	Comments

	Issue 3-1
	Need for defining RRM core requirements for PUCCH carrier switching

	XXXEricsson
	Recommended WF is fine. Option 2: Do not define RRM core requirements for PUCCH carrier switching.

	Nokia
	Option 2. 
We do not see any RRM core requirements are needed for PUCCH carrier switching.

	Qualcomm
	Support the recommended WF.

	Huawei
	Support the Recommended WF

	Intel
	Option 2. Support WF.

	Apple
	Support the recommended WF.

	MediaTek
	Fine with WF


 
Sub topic 3-2 
	Company
	Comments

	Issue 3-2
	Need for defining test case for PUCCH carrier switching

	XXXEricsson
	Recommended WF is fine. Option 2: Do not define test case for PUCCH carrier switching

	Nokia
	Option 2.
No  RRM core requirements are needed and therefore do not define any test case.

	Qualcomm
	Support the recommended WF.

	Huawei
	Support the Recommended WF

	Intel
	Option 2. Support WF.

	Apple
	Support the recommended WF.

	MediaTek
	Fine with WF.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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#3-1
	All companies support the recommended WF:
· Do not define RRM core requirements for PUCCH carrier switching
Tentative agreements:Yes
Agree that RAN4 do not define RRM core requirements for PUCCH carrier switching.
Candidate options:
Recommendations for 2nd round:
Sub-topic 3-1 is concluded



	
	Status summary 

	Sub-topic#3-2
	All companies support the recommended WF:
· Do not define test case for PUCCH carrier switching
Tentative agreements:Yes
Agree that RAN4 do not define test case for PUCCH carrier switching.
Candidate options:
Recommendations for 2nd round:
Sub-topic 3-2 is concluded



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”



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”.


Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on NR_IIOT_URLLC_enh_RRM
	Nokia, Nokia Shanghai Bell
	To capture agreements and WF discussion

	LS on TA-based propagation delay compensation
	Nokia, Nokia Shanghai Bell 
	To: RAN_1 (reply LS to R4-2108635)

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2119443
	Correction to reference point defintion for UE timing in TS 38.133
	Ericsson, Nokia, Nokia Shanghai Bell, Intel, Huawei, HiSilicon, Qualcomm
	Agreeable, Revised, Merged, Postponed, Not Pursued
	Wait outcome from topic#2 discussion

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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
	Title
	Source
	Recommendation  
	Comments

	R4-211xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-211xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-211xxxx
	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
Annex 
Contact information
	Company
	Name
	Email address

	Nokia
	Qiping Zhu
	qiping.zhu@nokia.com

	Huawei
	Li Zhang
	zhangli164@huawei.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)
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