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1 Introduction
This is to collect some views on RRC changes for epoch time for the RRC CR.

R2-2213027
[offline-104] RRC corrections – second round
Huawei
discussion
Rel-17
LTE_NBIOT_eMTC_NTN

· ZTE does not agree on the change in 5.2.2.39 saying this is only for Connected. For IoT NTN, the UE will not read SIB1

· Remove “in RRC Connected” in 5.2.2.39

· Ericsson would like to have the same behaviour in NR NTN. QC would also like to align and might need more time to figure out the exact wording.

· QC thinks that Epoch time can be in the past so the wording is not ok. ZTE agrees and thinks we can capture the UE behaviour in a note.

· Ericsson thinks any time from when receiving assistance info to Epoch time + validity duration 

· Clarify that the UE “inform lower layers when UL synchronisation is obtained”

· Clarify that the exact time when UL synchronization is obtained is left to UE implementation (FFS with reference to Epoch time and covering the case when Epoch time is in the past and in the future)

· Continue in the RRC CR review

· [POST120][107][IoT NTN] RRC CR (Huawei)


Scope: Include meeting agreements in the RRC CR


Intended outcome: Agreeable RRC CR (in R2-2213031)


Deadline: short

2 Contact Information
	Company
	Name
	Email

	Huawei, HiSilicon
	Lili Zheng
	zhenglili4@huawei.com

	OPPO
	Haitao Li
	lihaitao@oppo.com

	ZTE
	Ting Lu
	lu.ting@zte.com.cn

	Qualcomm
	Bharat Shrestha
	bshresth@qti.qualcomm.com

	Apple
	Yuqin Chen
	yuqin_chen@apple.com

	Sequans
	Olivier Marco
	omarco@sequans.com

	CATT
	Xiangdong Zhang
	zhangxiangdong@catt.cn

	
	
	

	
	
	

	
	
	

	
	
	


3 Discussion
RAN1 agreement:

	Conclusion

The UE may consider assistance information valid as soon as it is received. No specification impact is expected. The current definition of validity duration is not changed based on this conclusion.


1) Changes to ul-SyncValidationDuration:

	ul-SyncValidationDuration

Validity duration of the satellite ephemeris data and common TA parameters, i.e. maximum time duration after the epochTime during which the UE can apply the satellite ephemeris without acquiring new satellite ephemeris, see TS 36.213 [23]. Unit in second.
Value s5 corresponds to 5 seconds, value s10 corresponds to 10 seconds and so on.


Q1: Do you agree with the above change?
	Company
	YES/NO
	Comments

	Huawei, HiSilicon
	Yes
	

	OPPO
	No
	RAN1 explicitly mentioned in the conclusion and LS that “The current definition of validity duration is not changed based on this conclusion”. 

	ZTE
	No
	We have similar view as OPPO and suggest to keep changes as few as possible. 
The ul-SyncValidityDuration is the time length of T317 and how to start/restart T317 has already been captured in section 5.2.2.39. That’s enough.
Here “after the epochTime” may cause further confusion, does it mean “from the exact time point of epochTime” or “from any time point later than the epochTime”? Such possible confusion should be avoided.

	Qualcomm
	No
	Agree with OPPO.

	Apple
	No
	Agree with OPPO.

	Sequans
	Yes
	Without this the specification becomes inconsistent. We have to keep specification consistent with agreements that are taken.

There is a new agreement that the UE can use assistance information before epoch time, and validityDuration is started at epochTime.

So now "the maximum duration during which the UE can apply assistance information without having acquired new assistance information" is longer than ntn-UlSyncValidityDuration, and we have to reflect this.

Otherwise, it means that a UE that started to use assistance information before epoch time can only do so during ntn-UlSyncValidityDuration, and not till T317 expiry, which contradicts the procedural text (and makes no sense as backward propagation should be independent from forward propagation).
We think that the RAN1 conclusion “The current definition of validity duration is not changed based on this conclusion” meant that "validity duration" is still from epoch time (as before), and not changed to start from the time the UE may use the assistance information.

	CATT
	Yes
	Agree with Sequans

	
	
	


Summary: A slight majority prefer not to have the change. Since the UE behavior (whether to use backward propagation) before epochTime is left to UE implementation, the rapporteur would like to respect the majority view and not implement the change.
2) Changes to 5.2.2.39 and 5.3.18.

Note that it was already agreed to remove “in RRC_CONNECTED”, therefore this will not be discussed in this email discussion. If companies would like to revisit this issue, they can propose it to the next meeting.

Option 1 (the conclusion from [Offline-104], without adding “in RRC_CONNECTED”):

	5.2.2.39
Actions upon reception of SystemInformationBlockType31

Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE shall:

1>
start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime;
1>
stop timer T318, if running;

1>
inform lower layers that UL synchronisation is obtained from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.
------------------------------Next Change -------------------------------------------------------------------------------------------------

5.3.18
T317 expiry

The UE shall:

1>
if in RRC_CONNECTED:

2>
inform lower layers that the UL synchronisation is lost;

2>
start timer T318;

2>
acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2.



NOTE:
SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) may be broadcast on a different narrowband or different NB-IoT carrier than the one configured to the UE.



It was commented by QC that, if UE re-acquires SIB31, and current T317 is running (meaning that there is no synchronization lost yet), there is no need to inform lower layers immediately that UL sync is obtained. Therefore it should be changed to:
inform lower layers that UL synchronisation is obtained from the subframe indicated by epochTime and optionally before or after the subframe indicated by epochTime.
An alternative is to move this part back to 5.3.18 (suggested by Xiaomi during online).
Some companies further think there is no need to mention the relationship to epoch time (before, or at, or after), and revise it to:
inform lower layers when UL synchronisation is obtained.
However, there are also companies who think the time should be restricted to: from when receiving SIB31 to Epoch time + validity duration.
There are also companies who think it should be captured in a note.
Based on the discussions, the rapporteur thinks there are several options for capturing it, and companies are welcome to provide comments.

Option 1 (the conclusion from [Offline-104], without adding “in RRC_CONNECTED”):

	5.2.2.39
Actions upon reception of SystemInformationBlockType31

Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE shall:

1>
start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime;
1>
stop timer T318, if running;

1>
inform lower layers that UL synchronisation is obtained from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.
------------------------------Next Change -------------------------------------------------------------------------------------------------

5.3.18
T317 expiry

The UE shall:

1>
if in RRC_CONNECTED:

2>
inform lower layers that the UL synchronisation is lost;

2>
start timer T318;

2>
acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2.



NOTE:
SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) may be broadcast on a different narrowband or different NB-IoT carrier than the one configured to the UE.



Option 2 (Moving the changes back to 5.3.18):

	5.2.2.39
Actions upon reception of SystemInformationBlockType31

Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE shall:

1>
start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime.

------------------------------Next Change -------------------------------------------------------------------------------------------------

5.3.18
T317 expiry

The UE shall:

1>
if in RRC_CONNECTED:

2>
inform lower layers that the UL synchronisation is lost;

2>
start timer T318;

2>
acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2;

2>
upon successful acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT):

3>
stop timer T318;
3>
inform lower layers that the UL synchronisation is restored from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.
NOTE:
SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) may be broadcast on a different narrowband or different NB-IoT carrier than the one configured to the UE.



Option 3 (Simplify the procedure text, and add a note):

	5.2.2.39
Actions upon reception of SystemInformationBlockType31

Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE shall:

1>
start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime;
1>
stop timer T318, if running;

1>
inform lower layers when UL synchronisation is obtained.
NOTE:
The exact time when UL synchronization is obtained is left to UE implementation, which is between the reception of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) and the subframe indicated by epochTime plus the validity duration indicated by ul-SyncValidationDuration.
------------------------------Next Change -------------------------------------------------------------------------------------------------

5.3.18
T317 expiry

The UE shall:

1>
if in RRC_CONNECTED:

2>
inform lower layers that the UL synchronisation is lost;

2>
start timer T318;

2>
acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2.



NOTE:
SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) may be broadcast on a different narrowband or different NB-IoT carrier than the one configured to the UE.



Q2: Which option do you prefer?

· Option 1

· Option 2

· Option 3 with the note
· Option 3 without the note

· Other, please elaborate
	Company
	Option
	Comments

	Huawei, HiSilicon
	Option 2
	

	OPPO
	Option 3
	For the NOTE, “plus the validity duration indicated by ul-SyncValidationDuration” should be removed and it should be “which is between the reception of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) and the subframe indicated by epochTime”.


	ZTE
	Option 2 with comments
	After double check, we want to indicate the basic idea in Option 1 and Option 3 (move the text from section 5.3.18 to section 5.2.2.39) has already been discussed at the early CR stage (please see Section 3.3 Issue 3: Maintenance of UL Synchronization in R2-2206529) and has been rejected. The main reasons are as below:
1. Section 5.2.2.39 is a general section to describe the actions upon reception of SIB31 and it’s applied to both UE in idle and connected mode. It’s incorrect to let RRC informs MAC while UE is in RRC_IDLE.
2. It’s no need to indicate from RRC to MAC that UL synchronisation is obtained/uplink transmissions is allowed. In other word, MAC shall assume UL transmission are allowed as legacy. Only loss and restore of UL Synchronization need to be indicated (which has been captured in Section 5.3.18 T317 expiry in TS 36.331 and Section 5.2a Maintenance of UL Synchronization in TS 36.321).
So, at least for IoT NTN, Option 1 and Option 3 are infeasible and we should move the changes back to 5.3.18.

Moreover, we are not so clear about the case (if UE re-acquires SIB31, and current T317 is running (meaning that there is no synchronization lost yet), there is no need to inform lower layers immediately that UL sync is obtained) mentioned in QC’s comment. We understand generally UE re-acquires SIB31 only when T317 expires. 

Finally, according to RAN1 agreements, we think we should not change the formal text. To add a NOTE in section 5.3.18 would be enough. The wording suggestion is as below:
5.3.18
T317 expiry

The UE shall:

1>
if in RRC_CONNECTED:

2>
inform lower layers that the UL synchronisation is lost;

2>
start timer T318;

2>
acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2;

2>
upon successful acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT):

3>
stop timer T318;
3>
inform lower layers that the UL synchronisation is restored.
NOTE 1:
SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) may be broadcast on a different narrowband or different NB-IoT carrier than the one configured to the UE.
NOTE 2:
UE is capable of determining that the UL synchronisation is restored at least from the subframe indicated by epochTime or optionally before the subframe indicated by epochTime, e.g., from the subframe where SIB31 is received.

	Qualcomm
	Option 2 
	We agree with ZTE that RAN1 has indicated there should be no specification impact due to backward propagation support as it is up to UE implementation. 

We prefer option 2 as it requires minimum change compared to option 3. There is no need to inform anything on synchronization to the lower layers if it was not lost in the first place.
Only change we need is option 2, i.e., UE does not need to inform lower layer immediately up on acquiring SIB31.

	Apple
	See comment
	Two issues are tangled here.

1) For UL synchronization indication to MAC, we think both idle and connected states are needed. In idle state, UE needs this information when initiating initial access. Thus, if anything to capture from the RAN1 agreement, we prefer to have it as a note in Section 5.2.2.39. 
2) The text “stop timer T318” should remain in Section 5.3.18 as T318 is only in RRC connected state.

	Sequans
	Option 3 ?
	No strong view but " inform lower layers when UL synchronisation is obtained " is a good wording to us. No strong view on the NOTE. It is not a problem that this is sent even in cases it is not needed, this is just modelling.

	CATT
	See comments
	We agree with ZTE that inform lower layers the UL synchronisation restored should only apply to connected UE.

considering the T318 is only used for connected UE, so we think option 3 with following modification can be considered:

5.2.2.39
Actions upon reception of SystemInformationBlockType31

Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE shall:

1>
start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime;
1>
stop timer T318, if running;

2>
inform lower layers when UL synchronisation is obtained.
NOTE:
The exact time when UL synchronization is obtained is left to UE implementation, which is between the reception of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) and the subframe indicated by epochTime plus the validity duration indicated by ul-SyncValidationDuration.
Or we can just follow the modification of NR NTN, update the description in normative text. 

	
	
	


Summary: The views are divergent.

Option 1: No supporters

Option 2: HW, QC, ZTE. But ZTE would like to have a note instead of adding it in the procedure text.

Option 3: OPPO, Sequans, CATT. But OPPO and CATT have different understanding, OPPO thinks the “plus the validity duration indicated by ul-SyncValidationDuration” should be removed.
Other: Apple prefers to have the note in 5.2.2.39 while leaving “stop timer T318” in 5.3.18.

The rapporteur would like to implement Option 2 based on the above, and prefers to make it clear in the procedure text (this is not mandating UE to implement the backward propagation) instead of populating the spec with notes. Please check if the original Option 2 is acceptable to you.
4 Conclusion

The field description of ul-SyncValidationDuration is not changed, and the change to 5.3.18 in Option 2 is adopted.
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