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1
Introduction
At RAN2#101b, RAN2 agreed on the following email discussion [1][2]:
[101bis#50][LTE/HRLLC] Provision of time reference (Huawei)

      Progress the proposals from R2-1806429 by email.

      Intended outcome: Report to next meeting

      Deadline:  Thursday 2018-05-10
The content of R2-1806429 [3] is listed in section 5 Annex. There are 4 proposals, and p1, p2 and p3 are to be discussed in this email discussion.
2
Discussion
Here is the detailed description on proposal 1:
· Based on email report R2-1805476, it is proposed to agree on the following compromise solution on time granularity:
· Proposal 1: About time granularity:

· eNB transmits a time reference information with a sufficiently fine granularity value

· for further discussion
: choose only one granularity value (either 0.25 us or 1us)

· In addition to the above time reference information, eNB can optionally transmit an inaccuracy indication of the time reference information

· The indication indicates inaccuracy of a time reference information

· If the inaccuracy indication is not transmitted, then the inaccuracy of the time reference information is not specified (i.e., the inaccuracy is implementation related)
.

· The encoding of the inaccuracy indication can be for further discussion. One example is:

· Inaccuracy = 0.25 * (k+1) us, in which k is an integer and the range is {0, 1, 2, ..., 3999}, and thus the range of inaccuracy is {0.25us, 0.5us, 1us, …, 1ms}

For proposal 1, companies are invited to provide your comments into the following table:
	Company Name
	Comments

	Ericsson
	We are fine to this proposal. However, some rewording of the proposal is needed to clarify and better reflect the offline discussion during the RAN2 101b meeting. 
1. FFS is on what value to choose, not on whether one granularity is used or not. The proposal should be
· eNB transmits a time reference information with a sufficiently fine granularity value

· Only one granularity value is supported (FFS, either 0.25 us or 1us)
2.  The explanation text in the parenthesis for the case when inaccuracy indication is not transmitted may cause some confusion.  If the inaccuracy indication is not transmitted, then the actual inaccuracy is implementation-related.  But if the inaccuracy indication is transmitted, then what the inaccuracy is in the indication is also implementation-related. Basically, we would like to state that there is no default accuracy associated with the time reference information if inaccuracy indication is not transmitted. Thus, we suggest remove the text in the parenthesis:
· If the inaccuracy indication is not transmitted, then the inaccuracy of the time reference information is not specified. (i.e., the inaccuracy is implementation related).


	Huawei, HiSilicon
	We are fine with this proposal, and we are also fine with corrections from Ericsson.
Regarding the granularity value, so far 0.25 us and 1us are listed. From future extension point of view, we slightly prefer 0.25 us.

	LG
	We would be fine with the first part, i.e., eNB transmits a time reference information with a sufficiently fine granularity. 

However, we are not certain regarding inaccuracy indication. As there are many UE implementation aspects that impact inaccuracy, it is difficult to understand how the network provides K value properly. In addition, it is unclear yet how the UE uses the inaccuracy indication and what the gain would be.

	Qualcomm
	We are fine with the first part of the proposal (on time granularity). Regarding the FFS, our understanding is whether one or more granularities is also FFS. We would be fine with more than one granularities, but if only one granularity value is supported, we prefer 0.25us.

Regarding the second part (on inaccuracy indication): For the UE to receive and properly process the URLLC time information, the inaccuracy has to be clearly defined/specified. Otherwise, the application layer will not know how to properly utilize the time information. We prefer the inaccuracy information to be non-optional. In addition, the proposed example formula for signalling inaccuracy based on ‘k’ can benefit from some “compression”, e.g. non-linear scaling.

	Nokia, Nokia Shanghai Bell
	Granularity: We are fine with 0.25 us granularity. 
Inaccuracy: We think the inaccuracy implied by the indication should be configurable: We would like to ensure that both devices and networks can choose the accuracy they support. How to do this clearly requires more discussion with contributions when there is some actual time allocated to the matter.


	
	

	
	

	
	

	
	


Here is the detailed description on proposal 2 and 3:
· Based on contributions other than the above email report, it can be seen that GPS time is a good reference for indicating time reference information. Regarding solutions, basically there are broadcast solution and unicast solution, and both solutions are useful depending on scenarios and operators’ requirements. So it is proposed:
· Proposal 2: GPS time (continuous time) is used to indicate different granularities. FFS on details.

· Proposal 3: Agree on both broadcast solution (via SIB16) and unicast solution (via dedicated RRC signalling) to transmit the time reference information (in proposal 1). FFS on solution details.

For proposal 2 and 3, companies are invited to provide your comments into the following table:
	Company Name
	Comments

	Ericsson
	We are fine with Proposal 2. But, since there is only one granularity per proposal 1, a better wording is: 
· Proposal 2: GPS time (continuous time) is used for the time reference information. FFS on details.

For proposal 3, we are fine with the unicast solution via dedicated RRC signalling. 

In our paper (R2-1805142), we have argued that it is beneficial that only certain types of UEs can receive this time reference information. If the time reference information is broadcasted in SIB16, then it might not be possible to do so.  One proposal is to encrypt the broadcast message adopting the framework that is under specification for positioning work item, and if this is done we are also fine with the broadcasting alternative. 


	Huawei, HiSilicon
	We are fine with both proposal 2 and proposal 3. For proposal 2, we are also fine with corrections from Ericsson.
For proposal 3, as discussed in our paper R2-1805478 (submitted at RAN2#101b), broadcast solution can be applied when there is no strong need on security and authorization of time information, e.g. public service. If encryption of time reference information is needed, unicast solution could be chosen. In general, operators could decide on which solution should be applied depending on scenarios and use cases, and thus we do not see a strong need to consider encryption for broadcast solution.


	LG
	We are fine with Proposal 3. For Proposal 2, however, it is better to use one granularity as the correction from Ericsson.

	Qualcomm
	Vertical industries often use local clocks to supervise their processes (e.g. local master clock located in the factory). These vertical-specific clocks have different methods to derive their time value and may not be sync’d with GPS or other clocks.

It is preferable to broadcast a “URLLC time” that can be independently controlled by the vertical. This of course requires that the RAN serving the vertical is synchronized with the vertical-specific clock.

However, given the timeline of Rel-15, we are ok to use GPS time in Rel-15 and consider more flexibility in the future.

Developing a unicast solution does not seem well motivated at this point and should not be considered in Rel-15. Also, if the time information is broadcasted, need for privacy is not applicable.

Summary: Broadcast of GPS-based time ok for Rel-15. Unicast and privacy are not sufficiently motivated in Rel-15 and should be studied later.

	Nokia, Nokia Shanghai Bell
	UE actions: We would also like to understand what using SIB16 means: Whatever we define should be something for which UE behaviour is defined, unlike current SIB16 which is basiclaly assistance information without any requirements. Also, it would be good to understand if the time reference is always GPS ot whether it could be some other reference time as well?

UTC vs. GPS: Generally speaking, it would be best to talk about UTC time instead of GPS time – that’s what SIB16 really provides: UTC time reference, along with assistance information to be used for deriving GPS time from the UTC time.

For signalling solution: We think both SIB16 and unicast should be allowed: In a network that might not otherwise utilize SIB16, requiring SIB16 to be used for e.g. just one user seems not the most sensible choice. This would also allow different reference time to be provided for different UEs if seen necessary, and allow securing the assistance information.

 

	
	

	
	

	
	

	
	


3
Conclusion
7 companies provided comments, i.e. Ericsson, Huawei, HiSilicon, LG, Qualcomm, Nokia, Nokia Shanghai Bell.
For proposal 1 in section 2:
· For granularity value, 4 companies prefer 0.25 us
· For inaccuracy indication:
· 1 company is not certain regarding inaccuracy indication, as there are many UE implementation aspects that impact inaccuracy and it is unclear yet how the UE uses the inaccuracy indication and what the gain would be
· 1 company prefer the inaccuracy information to be non-optional
· 1 company think that inaccuracy implied by the indication should be configurable, and indicate that it clearly requires more discussion on some aspects when there is some actual time allocated
Proposal 1: Only 0.25us granularity is supported.
Proposal 2: For the inaccuracy indication as below, it is proposed RAN2 to discuss: need of the indication, whether it is optional or mandatory to the time reference with 0.25us granularity, how devices and networks can choose the accuracy they support.
· In addition to the above time reference information, eNB can optionally transmit an inaccuracy indication of the time reference information

· The indication indicates inaccuracy of a time reference information

· If the inaccuracy indication is not transmitted, then the inaccuracy of the time reference information is not specified (i.e., the inaccuracy is implementation related).

· The encoding of the inaccuracy indication can be for further discussion. One example is:

· Inaccuracy = 0.25 * (k+1) us, in which k is an integer and the range is {0, 1, 2, ..., 3999}, and thus the range of inaccuracy is {0.25us, 0.5us, 1us, …, 1ms}

For proposal 2 in section 2:
· GPS time/GPS-based time (continuous time) is used for the time reference information:

· 4 companies are fine
· 1 company think it would be best to mention UTC time instead of GPS time

· For broadcast solution and unicast solution:
· 5 companies prefer to have both solutions
· 1 company is fine with unicast solution, and  would be fine with broadcast solution if the broadcast is encrypted 

· 1 company think that developing a unicast solution does not seem well motivated at this point and should not be considered in Rel-15. Also, if the time information is broadcasted, need for privacy is not applicable.
· 2 companies think broadcast solution does not need encryption, because unicast solution can enable encryption of time reference information.
· Regarding using SIB16 for new time reference, 1 company bring some questions, e.g. Whatever we define should be something for which UE behaviour is defined, unlike current SIB16 which is basiclaly assistance information without any requirements. Also, it would be good to understand if the time reference is always GPS ot whether it could be some other reference time as well?
Proposal 3: GPS time/GPS-based time (continuous time) is used for the time reference information.
Proposal 4: Agree on both broadcast solution (via SIB16) and unicast solution (via dedicated RRC signalling) to transmit the time reference information. Details could be further discussed, e.g. encryption of SIB, UE behaivours.
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Annex

Background:
· The WI LTE HRLLC targets June 2018 (RAN#80) for completion. There is only one RAN2 meeting (RAN2#102) before completion of the WI.
· Provision of time reference is a second priority item for Rel-15 as identified in RAN plenary endorsed RP-180586.
· At RAN2#101b, under AI 9.15.4, there is an email discussion report of [101#45] and some contributions on time granularity design and solutions.
Proposed WF:
· Based on email report R2-1805476, it is proposed to agree on the following compromise solution on time granularity:
· Proposal 1: About time granularity:
· eNB transmits a time reference information with a sufficiently fine granularity value
· for further discussion: choose only one granularity value (either 0.25 us or 1us)
· In addition to the above time reference information, eNB can optionally transmit an inaccuracy indication of the time reference information
· The indication indicates inaccuracy of a time reference information
· If the inaccuracy indication is not transmitted, then the inaccuracy of the time reference information is not specified (i.e., the inaccuracy is implementation related).
· The encoding of the inaccuracy indication can be for further discussion. One example is:
· Inaccuracy = 0.25 * (k+1) us, in which k is an integer and the range is {0, 1, 2, ..., 3999}, and thus the range of inaccuracy is {0.25us, 0.5us, 1us, …, 1ms}
· Based on contributions other than the above email report, it can be seen that GPS time is a good reference for indicating time reference information. Regarding solutions, basically there are broadcast solution and unicast solution, and both solutions are useful depending on scenarios and operators’ requirements. So it is proposed:
· Proposal 2: GPS time (continuous time) is used to indicate different granularities. FFS on details.
· Proposal 3: Agree on both broadcast solution (via SIB16) and unicast solution (via dedicated RRC signalling) to transmit the time reference information (in proposal 1). FFS on solution details.
· Considering there is only one meeting left for this WI, it will be helpful to have an email discussion to agree on the WF, so it is proposed:
· Proposal 4: Agree on an email discussion to agree on the WF (i.e. proposal 1, 2 and 3).
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�FFS should be inside the parenthesis, see below.


�Suggest remove this, see below. 
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