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1
Introduction
This is a report of offline discussions of interested companies that took place on Wed. 28th Aug 2019 between 17.45 and 18.30 CET in order to align views with the aim to be able to answer to RAN2 the questions raised in the incoming LS ‘LS to RAN1 on propagation delay compensation for reference time information delivery’ in R1-1907993. 
During that time period, delegates (on-and-off, not all present at the same time) from at least the following companies participated and/or followed the related discussions: Nokia, Qualcomm, Intel, Ericsson, LGE, Huawei, DoCoMo  
RAN2 asked two specific questions from RAN1:

Q1. What method did RAN1 assume for propagation delay compensation in their synchronization accuracy analysis in IIoT study (as per results captured in TR 38.825), e.g. was it Timing Advance based or based on another method?
Q2. Does RAN1 see the need for specifying any propagation delay compensation requirements or enhancements in order to meet the synchronization requirements as studied in NR Industrial IoT SI?

The starting point was the discussion document distributed over the RAN1 NR reflector by Klaus Hugl / Nokia in the email thread [RAN1#98][eURLLC 7.2.6.7] Summary of Reply LS  to RAN2 on TSN time synchronization /propagation delay compensation (RAN1 reply LS needed) which is attached here: 
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The discussions focused on the answers to the second question based on the identified issues in attached document. 

Answers to Q1 were not discussed, as based on the input documents to this meeting a potential answer to Q1 seems to be less controversial. Therefore, the discussions fully focused on the Q2 from RAN2 noted above. 

2
Discussions on issues related to Q2 from RAN2
The following sections present the discussions and related common views on how to proceed with answering & handling of the questions to RAN2, namely

·  How to define, if the UE should apply propagation delay compensation or not? 

·  Do we need time-synchronization or propagation delay requirements? And if so, can this be tested?
·  Is the time-synchronization accuracy as evaluated during the SI phase sufficient – i.e. are enhancements required or not?

2.1 When UE should apply propagation delay compensations
The discussions started with the options laid out in the document earlier distributed on the reflector (attached above): 

The decision to apply the propagation delay compensation based on timing advance methods at the UE for TSN time synchronization is: 

· Option 1: left to UE implementation (e.g. based on gNB-UE distance)

· Option 2: based on RRC configuration

· Option 3: the UE always applies propagation delay compensation 

With respect to Option 1, it had been commented that if this is left to UE implementation then the UE actually might not perform the compensation even if it would be needed and the UE behavior in this respect would be undefined. Some companies felt slightly uneasy to leave this to UE implementation. 
It was commented, that Option 3 of always applying the compensation will lead to inferior t-sync performance in case of small cell sizes (as seen in the RAN1 studies during the SI phase) as well as small gNB-to-UE distances for larger cells sizes. In this respect, it was noted that for Option 2 it is under gNB control if to apply the compensation and the gNB can take care that for UEs being close to the gNB no propagation delay compensation is performed whereas for UEs being futher from the gNB the gNB would require such UEs to apply the propagation delay compensation. All interested companies therefore saw Option 2 as the best solution here. 

It was also discussed, that for the needed RRC signaling and the propagation delay compensation itself, UE capability signaling will be required. 

2.2 On the need for t-sync requirements (& testing)
There seemed to be alignment by different companies, that for TSN devices it would be nice to know (by specifying related requirements & testing for the UE) that these can achieve a certain Uu interface synchronization accuracy to be able to really operate a TSN network. 
It was discussed, that defining requirements for the propagation delay compensation alone (based on the question by RAN2) will not be sufficient as the errors on the Uu interface are not just based on the compensation but include other error components as identified during the SI phase. Therefore, a requirement and related test cases should be defined for the overall time synchronization accuracy between gNB and a single UE. 
On the other hand, it was discussed that a test basically would need to compare the gNB broadcasted reference timing with the UE estimated timing. But the UE estimated absolute timing is only available to the UE – and therefore, defining a ‘typical’ test case where based on gNB setting and UE measurement / report / behavior fulfilling some defined requirement can be tested is not really applicable there. Therefore, it was unclear for interested companies participating the discussions if such a test is feasible. 
It was suggested (and acknowledged) by participating companies that the only thing that RAN1 is able to do at this point of time and considering the RAN1 expertise is stating that defining requirements on the time synchronization accuracy (and not for the propagation delay compensation only) may be of advantage but that the feasibility of defining related UE tests is unclear to RAN1. 
There had been different opinions, if the reply LS should be also directly sent to RAN5 (in order to clarify the testing feasibility) or to just reply to RAN2, and leave checking the feasibility of such UE test from RAN5 up to RAN2. 

2.3 On the need of further enhancements
Based on the contributions submitted to RAN1#98, there had been different understanding if the t-sync requirement of less than 1us is time-sync to UE or UE-to-UE. All except one company see this as between sync master and UE whereas one company stated this to be UE-to-UE. The following information was provided related to this question based on the discussions: 

RAN1 received an LS from SA1 in RAN1#96, namely R1-1903373 “Reply LS on TSN requirements evaluation” where SA1 based on the same question from RAN2 clearly states:
· Q from RAN2: 
whether <1 µs synchronicity requirement is meant for UE to UE synchronization as well in addition to UE to gNB synchronization.

· Answer from SA1: 
Thus, SA1’s answer to RAN2’s original question is that the required precision (synchronicity requirement) is between the sync master and any device of the global time/working clock domain.
Further it had been discussed, that the overall synchronization error does not just included the Uu interface investigated by RAN1, but also other error sources between the sync master and the wireless TSN device. But it is not known in RAN1, how much of the overall 1us error budget is required for the other error sources – i.e. how much error budget there is actually for the Uu interface (i.e. between gNB and single UE) only. It was discussed, that it will not be possible for RAN1 to say that the achievable t-sync accuracy on Uu interface using Rel-15 is sufficient or not, as the error budget available for Uu interface alone is not known to RAN1. And as discussed on Monday in the LS session already, enhancements would only be required if the Rel-15 performance is not sufficient to overall achieve less than 1us precision. 
Thus, the companies felt that the only thing RAN1 here can now do is the following: 

· Reply to RAN2, that if the error budget for Uu interface is larger than the RAN1 evaluated synchronization accuracy as documented in TR 38.825 – then no enhancements will be needed

· If the error budget for the Uu interface is smaller (than the worst case of 536ns with propagation delay compensation), then enhancements will be needed

· In this case, it will be required for RAN1 to know how much budget is available for the Uu interface to investigate appropriate enhancements later on (if needed)

· RAN1 should not investigate or discuss any enhancements at this point of time before receiving an answer as this would be a waste of valuable meeting time (as unclear if enhancements will be needed or not).

· It was discussed that considering of having only 2 more RAN1 meetings available in Rel-16, having potentially needed enhancements defined still in Rel-16 seems rather improbable. 

· There had been different opinions, if the question should be only sent to RAN2 (to get feedback if the performance in the TR is sufficient) or if the LS (and the related question) should be also sent directly to SA1. 

3
Conclusion
As a next step, it was discussed that Klaus Hugl / Nokia should provide an update to the discussion document on the email reflector based on the discussions and common views from the offline discussions of interested companies.  
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1. Introduction

The document provides a summary for discussion based on the contributions on the RAN2 LS ‘LS to RAN1 on propagation delay compensation for reference time information delivery’ in R1-1907993. 

RAN2 asked two specific questions from RAN1:


Q1. What method did RAN1 assume for propagation delay compensation in their synchronization accuracy analysis in IIoT study (as per results captured in TR 38.825), e.g. was it Timing Advance based or based on another method?

Q2. Does RAN1 see the need for specifying any propagation delay compensation requirements or enhancements in order to meet the synchronization requirements as studied in NR Industrial IoT SI?


2 Summary


2.1 Details on Q1 answer (method for propagation delay compensation)

TR 38.825 results using propagation delay compensation are: 


· based on Timing Advance: Huawei / HiSilicon, Samsung, Nokia, Intel (for larger ISD), Ericsson, ZTE, …

· based on other methods: -


Proposal 1: Apply the following answer to RAN2 on Q1:


Timing Advance based methods were used to obtain propagation delay compensation for synchronization accuracy analysis captured in Sec. 6.3.2.4. of TR 38.825.
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2.2 Discussion on RAN2 Q2

2.2.1 Need for propagation delay compensation requirements (or requirements in general) 

Company positions if requirements for UE propagation delay requirements are needed: 


· Yes – propagation delay requirements are needed: 

· Huawei: RAN1 see the need for specifying propagation delay compensation requirement

· ZTE: RAN1 sees the need for specifying propagation delay compensation requirements or enhancements. But no RAN1 enhancements, e.g., TA granularity enhancements, are needed. No need RAN1 to perform any work, it is up to RAN2 to decide how to specify the propagation delay compensation requirements or enhancements.

· Ericsson: Propagation delay compensation requirements and other enhancements should be included as part of Rel-17 eURLLC/IIoT work.

· No – no, propagation delay requirements are not needed:


· Nokia: 
no absolute need as just compensating for half of the timing advance is seen as trivial and therefore this could be left to UE implementation. RAN1 would like to note that UE Timing Advance adjustment accuracy requirements are already existing in Rel-15 (TS 38.133, Sec. 7.3.2). Moreover, question on feasibility of defining a test. 


· Samsung: Considering the total error is not only caused by propagation delay compensation, there is no need to specify any propagation delay compensation requirements, instead, the synchronization requirement is enough.

Editor comment: If we see a need for a requirement (t-sync or only for TA compensation), the requirement would also need to be tested. How to test if the UE correctly applied the propagation delay compensation?


· Current UE requirements and test cases defined in RAN only consider the Uu interface performance and mostly apply over-the-air testing.


· How to deliver the synchronization time to the test equipment? (new interfaces needed, measurement definition needed on higher layers,….) 


· How to do this over the air?

Proposal X: RAN1 to chose on of the following options for propagation delay requirements: 


· Option 1: RAN1 replies, that RAN1 sees a need for defining propagation delay requirements (and related test cases). 


· Option 1-1: RAN1 also provides some testing method and/or at least some measurement definition to be tested. 


· Option 1-2: But inform, that RAN1 could not identify any applicable testing method and/or measurement definition to be tested. 


· Option 2: RAN1 replies, that RAN1 sees no need for defining propagation delay requirements (and related test cases). 
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Other points brought up in terms of propagation delay compensation based on Timing advance method: 


· Samsung: In addition, procedure of propagation delay compensation needs to be further studied by RAN 1, including TA accumulation.

· ZTE: propagation delay compensation is performed for all UEs regardless of the distance

· Ericsson: For small cells, downlink propagation delay compensation may introduce more errors than error due to the UE not providing any compensation for the downlink propagation delay.

· Intel: The propagation delay compensation needs to be applied by the TSN UEs for larger service areas with more sparse cell deployments (inter-site distances >200m to achieve a synchronization accuracy better than 1us).

Proposal X: The decision to apply the propagation delay compensation based on timing advance methods at the UE for TSN time synchronization is: 


· Option 1: left to UE implementation (e.g. based on gNB-UE distance)

·  Option 2: based on RRC configuration


· Option 3: the UE always applies propagation delay compensation 
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Company positions if requirements for time synchronization accuracy requirements are needed: 


· Yes – time synchronization accuracy requirements are needed: 

· Huawei ??


· Samsung: Considering the total error is not only caused by propagation delay compensation, there is no need to specify any propagation delay compensation requirements, instead, the synchronization requirement is enough

· ZTE???

· Ericsson??? 

· No – no, time synchronization accuracy requirements are not needed:


· Nokia: question on testability

Same editor comment: If we see a need for a requirement (t-sync or only for TA compensation), the requirement would also need to be tested. How to test if the UE correctly applied the propagation delay compensation?


· Current UE requirements and test cases defined in RAN only consider the Uu interface performance and are partially over-the-air testing


· How to deliver the synchronization time to the test equipment? (new interfaces needed, measurement definition needed on higher layers,….) 


· How to do this over the air?

Proposal X: RAN1 to chose on of the following options for time synchronization accuracy requirements: 

· Option 1: RAN1 replies, that RAN1 sees a need for defining time synchronization accuracy requirements (and related test cases). 


· Option 1-1: RAN1 also provides some testing method and/or at least some measurement definition to be tested. 


· Option 1-2: But inform, that RAN1 could not identify any applicable testing method and/or measurement definition to be tested. 


· Option 2: RAN1 replies, that RAN1 sees no need for defining time synchronization accuracy requirements (and related test cases). 
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2.2.2 Need of time synchronization enhancements

Company positions if Rel-16 enhancements are needed: 


· Yes – Rel-16 enhancements are needed: 

· Huawei: needed as 1us is UE-to-UE (i.e. 500us for single UE) and on Uu interface only we have >500us

· Ericsson: RAN1 see the need… Send LS to other groups (SA1, RAN2, RAN3) to get further information to see if the current /Rel-15 Uu interface accuracy is sufficient. 

· ZTE: RAN1 sees the need for specifying propagation delay compensation requirements or enhancements. But no RAN1 enhancements, e.g., TA granularity enhancements, are needed. No need RAN1 to perform any work, it is up to RAN2 to decide how to specify the propagation delay compensation requirements or enhancements.

· Intel?

· No – no enhancements are not needed:


· Nokia: RAN1 analysis in TR assumed Rel-15 operation other than propagation delay compensation

· Undecided:


· Samsung: RAN 2 can decided if additional enhancement is needed or not considering other aspects including network interface accuracy and granularity error.

Envisioned t-sync enhancements: 


· TA granularity: Huawei, Samsung, Intel

· UL/DL asymmetry: Huawei 

· Wideband SSB / DL-RS: Huawei


· gNB TA pre-compensation: Intel


Proposal: The following options can be considered to solve the issue – select one option: 


· Option 1: RAN1 thinks that no enhancements are needed and replies accordingly to RAN2


· Option 2: RAN1 thinks that enhancements are required (as Rel-15 performance in TS 38.824 is not sufficient)


·  Option 2-1: based on the identified gap of X us, RAN1 to suggest appropriate enhancements (to RAN2)


·  Option 2-2: based on the identified gap of X us, enhancements to be done in Rel-17


· Option 3: RAN1 replies to RAN2, that the numbers provided in TR 38.824 do not require any further Rel-16 enhancements and futher notes to RAN2, that if the numbers in TR 38.824 Sec. 6.2.3. 4 are not sufficient to achieve the 1us overall requirement then enhancements would be needed. 
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3 For reference: TR 38.825 Sec. 6.3.2.4 

This was the RAN1 outcome of the related studies during the IIoT SI phase:

		6.3.2.4
Synchronization accuracy


Based on a request by SA2 in S2-189051 [19] and further clarification by RAN2 in R2-1816043 [28], RAN1 has performed analysis on the achievable time synchronization accuracy over Uu interface between a gNB and a single UE. The effects of the granularity and accuracy of the absolute timing indication information provided by the gNB are not considered. A range of service areas are considered.


RAN1 identified, that the achievable time synchronization accuracy is dependent on the maximum gNB-to-UE distance in case the UE would not compensate for the radio propagation delay between gNB and UE. Therefore, RAN1 evaluated the achievable accuracy for the case without UE propagation delay compensation for various gNB-to-gNB inter-site distances (ISD) as well as for the case with UE propagation delay compensation.


The evaluation results on maximum timing synchronization error for different inter-site distances without UE propagation delay compensation are summarized in Table 6.3.2.4-1, while the results on maximum timing synchronization error with UE propagation delay compensation are shown in Table 6.3.2.4-2.


Table 6.3.2.4-1: Summary of maximum timing synchronization error results for 
different inter-site distances without UE propagation delay compensation.


15kHz SCS


30kHz SCS


60kHz SCS


120kHz SCS


Source
R1-1900156 [21]

[-278ns,376ns]


[-147ns,245ns]


[-82ns,180ns]

Source
R1-1900903 [30]

355ns (114m ISD)


Source
R1-1900935 [23]

215ns (20m ISD)
315ns (60m ISD)


Source (1) 
R1-1901072 [27]

133ns (10m ISD)


Source
R1-1901252 [24]

506ns (20m ISD)


441ns (20m ISD)


343ns (20m ISD)


Source
R1-1901353 [31]

315ns (10m ISD)
350ns (20m ISD)
1080ns (250m ISD)


Note (1):
Half of the reported values of R1-1901072 [27] are included in this table, to align the results with the other sources and to only account for gNB-to-UE and not UE-to-UE synchronization accuracy.


Table 6.3.2.4-2: Summary of maximum timing synchronization error results 
with UE propagation delay compensation.


15kHz SCS


30kHz SCS


60kHz SCS


Source
R1-1900156 [21]

488ns


357.5ns


276.5ns


Source
R1-1901334 [22]

505ns


371ns


287.5ns


Source
R1-1900935 [23]

472.5ns


338.5ns


Source
R1-1901252 [24]

536ns


438ns


357ns


Based on the evaluation results, the following has been observed:


-
If a UE were not to apply propagation delay compensation, a gNB-to-UE timing synchronization accuracy of


-
130 to 376ns for an ISD of 10m (3 sources)


-
215 to 506ns for an ISD of 20m (3 sources)


-
315 ns for an ISD of 60m (1 source)


-
355ns for an ISD of 114m (1 source)


-
1080ns for an ISD of 250m (1 source)


Based on the RAN1 agreed evaluation assumptions can be achieved for Rel-15 NR with 15kHz SCS. The achievable accuracy without propagation delay compensation becomes worse as the ISD increases. 2 out of 6 sources note that a better synchronization accuracy can be achieved for higher SCS (i.e. the higher the SCS, the better the accuracy).


-
If a UE was to apply propagation delay compensation, a gNB-to-UE synchronization accuracy of 470ns to 540ns (from a total of 4 sources) for 15kHz SCS can be achieved independently of the ISD. The synchronization accuracy with propagation delay compensation improves for higher SCS (i.e. the higher the SCS, the better the accuracy).


-
For small service areas with dense small cell deployments a propagation delay compensation by the UE is not required. The propagation delay compensation needs to be applied by the TSN UEs for larger service areas with more sparse cell deployments (inter-site distances >200m to achieve a synchronization accuracy better than 1us).


The related following conclusions of the physical layer aspects of the achievable timing synchronization accuracy have been informed to SA1, SA2, RAN2 and RAN3 in LS R1-1901470 [25]:


A timing synchronization error between a gNB and a UE no worse than 540ns is achievable based on the RAN1 agreed evaluation assumptions for Rel-15 NR with 15kHz SCS. It is RAN1´s conclusion, that the synchronization accuracy is improved when using higher SCS. For small service areas with dense small cell deployments a propagation delay compensation by the UE would not be required. The propagation delay compensation needs to be applied by the TSN UEs for larger service areas with more sparse cell deployments (e.g. for inter-site distances >200m the gNB-to-UE timing synchronization accuracy without propagation delay compensation may be worse than 1us).


Note that the RAN1 analysis does not contain the effects of the granularity & accuracy of the absolute timing indication information by the gNB, which are outside of the RAN1 study scope.








4. List of contributions and proposals


		R1-1908059

		[DRAFT] LS reply on propagation delay compensation for reference time information delivery

		Huawei, HiSilicon



		R1-1908060

		Discussion on propagation delay compensation for reference time information delivery

		Huawei, HiSilicon



		R1-1908442

		[Draft] Reply LS propagation delay compensation

		Samsung



		R1-1908976

		[Draft] Reply LS on propagation delay compensation for reference time information delivery

		Nokia, Nokia Shanghai Bell



		R1-1909374

		Discussion on RAN2 LS on propagation delay compensation for TSC

		Intel Corporation



		R1-1908241

		Other enhancements for Rel-16 URLLC

		ZTE



		R1-1908127

		Other Enhancements to Uplink and Downlink Transmissions for NR URLLC

		Ericsson





		R1-1908059

		[DRAFT] LS reply on propagation delay compensation for reference time information delivery

		Huawei, HiSilicon



		Answer for Q1: synchronization accuracy analysis as captured in TR 38.825, was based on Timing Advance as the propagation delay compensation method. 


Answer for Q2: RAN1 see the need for specifying propagation delay compensation requirements or enhancements in order to meet the synchronization requirements as studied in NR Industrial IoT SI, for example, increasing the indicating granularity of TA command, considering the asymmetry between downlink and uplink channel.






		R1-1908060

		Discussion on propagation delay compensation for reference time information delivery

		Huawei, HiSilicon



		Answer for Q1: synchronization accuracy analysis as captured in TR 38.825, was based on Timing Advance as the propagation delay compensation method. 

It can be seen that the requirement of 1us accuracy exists both in the urban macro scenario (electrical power distribution) and indoor scenario (factory automation), which means that 1us is the time synchronization requirement between different UEs in a cell. So the time error between a gNB and a single UE should be less than 500ns without considering the effects of the granularity and accuracy of the absolute timing indication information provided by the gNB, i.e. assuming perfect timing is sent by the gNB.

Therefore, several methods could be considered to improve the error of each parameters correspondingly. For example, 

· Possible enhancement for more accurate TA. E.g. increasing the indicating granularity of TA command could decrease TA indicating error (errorindicate), or enable a mechanism for gNB to indicate the current TA adjustment to UE periodically;

· Possible enhancement for smaller Te. By increasing the bandwidth of synchronization signal or DL reference signal could improve downlink frame timing accuracy (Te);


· Possible enhancement for asymmetry between DL/UL propagation delays. E.g. In TDD system, we can shorten the time gap between downlink and uplink signal transmission to increase the correlation of downlink and uplink channel and decrease the asymmetry between downlink and uplink propagation delay.


Answer for Q2: RAN1 see the need for specifying propagation delay compensation requirements or enhancements in order to meet the synchronization requirements as studied in NR Industrial IoT SI, for example, increasing the indicating granularity of TA command, considering the asymmetry between downlink and uplink channel.





		R1-1908442

		[Draft] Reply LS propagation delay compensation

		Samsung



		Answer to Q1: All the sources provided analysis with UE propagation delay compensation assumed Timing Advanced based. That is, gNB provides TA to UE by estimating UL signalling (i.e., PRACH) and UE compensates propagation delay with TA for TSN time. There is no TA accumulation. However, there is no conclusion in RAN 1 that if gNB will provide TA command for propagation delay compensation.


Answer to Q2: RAN 1 concluded that with propagation delay compensation (e.g., TA based), a gNB-to-UE synchronization accuracy of 470ns to 540ns (from a total of 4 sources) for 15kHz SCS can be achieved independently of the ISD. The synchronization accuracy with propagation delay compensation improves for higher SCS (i.e. the higher the SCS, the better the accuracy), e.g., 276ns ~357ns with 60kHz SCS. RAN 2 can decided if additional enhancement is needed or not considering other aspects including network interface accuracy and granularity error. 


If further enhancement is needed, from RAN 1 point of view, specify finer granularity of TA command may help to improve accuracy with about 100~200ns for 15kHz SCS to reduce the error caused by Timing advance granularity. In addition, procedure of propagation delay compensation needs to be further studied by RAN 1, including TA accumulation. 


Considering the total error is not only caused by propagation delay compensation, there is no need to specify any propagation delay compensation requirements, instead, the synchronization requirement is enough. 



		R1-1908976

		[Draft] Reply LS on propagation delay compensation for reference time information delivery

		Nokia, Nokia Shanghai Bell



		RAN1 reply to Q1: 


· The time synchronization accuracy results with propagation delay compensation captured in TR 38.825 are based on UE’s UL timing advance. 


RAN1 reply to Q2: 


· RAN1 sees no absolute need for specifying propagation delay compensation requirements as just compensating for half of the timing advance is seen as trivial and therefore this could be left to UE implementation. RAN1 would like to note that UE Timing Advance adjustment accuracy requirements are already existing in Rel-15 (TS 38.133, Sec. 7.3.2). 
UE capability signalling on the support of propagation delay compensation is seen as being of advantage. 


· The RAN1 evaluation results on timing synchronization accuracy captured in TR 38.825 are based on NR Rel-15 specifications. Therefore, the reported synchronization accuracy can be achieved without any related Rel-16 enhancements (in addition to propagation delay compensation). 






		R1-1909374

		Discussion on RAN2 LS on propagation delay compensation for TSC

		Intel Corporation



		Proposal 1


•
Inform RAN2 of the following methodology that was used in RAN1 evaluations


o
For scenarios with small ISD (e.g., indoor scenarios), no propagation delay compensation was assumed


o
For scenarios with larger ISDs, propagation delay compensation based on timing advance estimate/indication was assumed 


Proposal 2


•
Support pre-compensation on the network side and add the indication from the network to RRC connected UEs via RRC signaling that the time information was pre-compensated.


•
For other cases (including RRC_Idle UEs and cases when network pre-compensation is not applied), any propagation delay compensation is up to UE implementation.


Proposal 3


•
Specifying finer granularity of TA command so as to reduce the error contribution from TA indication granularity may be considered as a supplementary mechanism.





		R1-1908241

		Other enhancements for Rel-16 URLLC

		ZTE



		Answer 1: Timing Advance based method is used in RAN1 for propagation delay compensation in synchronization accuracy analysis 


Answer 2: Yes, RAN1 sees the need for specifying propagation delay compensation requirements or enhancements. But no RAN1 enhancements, e.g., TA granularity enhancements, are needed.

Answer 3: No need RAN1 to perform any work, it is up to RAN2 to decide how to specify the propagation delay compensation requirements or enhancements. 

 



		R1-1908127

		Other Enhancements to Uplink and Downlink Transmissions for NR URLLC

		Ericsson



		Thus the answer to Q1 is:

Timing Advance based methods were used to obtain propagation delay compensation for synchronization accuracy analysis in IIoT study (as per results captured in TR 38.825). 


Thus the answer to Q2 is:

RAN1 see the need for specifying propagation delay compensation requirements and enhancements in order to meet the most stringent synchronization requirements of <1 µs in a large service area. 


Proposal 1 RAN1 see the need for specifying propagation delay compensation requirements and enhancements in order to meet the synchronization requirements as studied in NR Industrial IoT SI.

Proposal 2 RAN1 sends an LS to SA1 (copy RAN2 and RAN3) to obtain information about other error components in clock synchronization, so that RAN1 can set the design target for Uu synchronization accuracy. 

Proposal 3 Propagation delay compensation requirements and other enhancements should be included as part of Rel-17 eURLLC/IIoT work.
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