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1. Introduction
In RAN2#93bis meeting, a LS from RAN1 on UE behaviors in reporting UE Rx – Tx time difference and the corresponding eNB behaviors in measuring/reporting Type 1 Timing advance for TDD [1] was received. After RAN2#94 meeting, an email discussion related to correction of ECID positioning for TDD [2] has been hold and not able to converge. In this contribution, we discuss the possible solutions for the issue. 

2. Discussion
In the LS [1], from Rel-12 and earlier, UE may report UE Rx – Tx time difference measurement with or without
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, and eNB may report Type 1 Timing advance measurement with or without depending on UE Rx – Tx time difference behavior. However, from Rel-13, UE should report UE Rx – Tx time difference measurement with
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, and eNB should report Type 1 Timing advance measurement with
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.  Allowing two behaviors in early releases would make it un-testable. And it may introduce 624Ts error in the measurement results which is much larger than the measurement requirements for these measurements. So it is not reasonable and unacceptable to allow two behaviors in the system without any information and identification in network side. In fact, the UE Rx – Tx time difference measurement is not only used in E-SMLC for positioning, but also used in eNB for RRM purpose and MDT purpose. The problem should be considered and resolved for all cases. In this contribution, possible solutions are analyzed.
E-CID measurement for TDD would impact LPP, LPPa and RRC protocols. For the issue of different UE behaviors in reporting UE Rx – Tx time difference and different eNB behaviors in measuring/reporting Type 1 Timing advance, there are several possible alternatives:
Alt 1: UE should always report UE Rx – Tx time difference measurement with
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, and eNB should always report Type 1 Timing advance measurement with
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, even for Rel-12 and earlier.
Alt 2: Two different behaviors are allowed for Rel-12 and earlier. And UE and eNB should always add an indicator to inform the related node whether 
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 is included, even for Rel-12 and earlier.
Alt 3: Two different behaviors are allowed for Rel-12 and earlier without any specification modification.  From Rel-13, UE and eNB need add an indicator to inform the related node whether 
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 is included.

Alt 4: two different behaviors are allowed from Rel-10 and later (assuming no requirements for Rel-9 equipments using these measurement results). UE informs E-SMLC and eNB whether 
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 is included. From Rel-13, the indicator shall be set to “include” value.
In the following section, we analyze the potential problems with these alternatives one by one.
2.1. UE Rx – Tx time difference measurement via LPP
There are four cases for reporting UE Rx – Tx time difference via LPP:

Case 1-1: UE release < Rel-13, E-SMLC release < Rel-13.
With alt 1, E-SMLC can always consider the UE Rx – Tx time difference measurement with
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. No problem exists. 
With alt 2, E-SMLC can be aware whether the received measurement result is reported with 
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 or not. No problem exists.

With alt 3, E-SMLC can not be sure whether the received measurement result is reported with 
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 or not.  
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= 624 Ts. The final position results are quite different between the measurement with 
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 and the measurement without
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. Problem is not solved.
With alt 4, E-SMLC and eNB can know the measurement result is reported with
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 or not by these indicators. No problem exists.
Case 1-2: UE release < Rel-13, E-SMLC release >= Rel-13.
With alt 1, alt 2 and alt 4, no problem exists.

With alt 3, E-SMLC can be aware two different behaviors are allowed for the UE as no indicator is received from the UE. However, E-SMLC is still not sure whether the received measurement result is reported with 
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 or not.  Problem is not solved.

Case 1-3: UE release >=Rel-13, E-SMLC release <Rel-13.
With alt 1, alt 2 and alt 4, no problem exists.

With alt 3, E-SMLC can not be sure whether the received measurement result is reported with 
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 or not. Problem is not solved.

Case 1-4: UE release >= Rel-13, E-SMLC release >= Rel-13.
With alt 1, alt 2 and alt 4, no problem exists.

With alt 3, E-SMLC can be aware the received measurement result is reporting with 
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 as the UE add an indicator to inform the E-SMLC 
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 is included. No problem exists.
2.2. Type 1 Timing advance measurement
There are eight cases for measuring/reporting Type 1 Timing advance.
Case 2-1: UE release < Rel-13, eNB release < Rel-13, E-SMLC release < Rel-13.
With alt 1, E-SMLC can always consider the Type 1 Timing advance measurement with
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. No problem exists.

With alt 2, eNB can be aware whether the received UE Rx – Tx time difference measurement is reported with 
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 or not based on the indicator via RRC. And E-SMLC can be aware whether the received Type 1 Timing advance measurement with or without 
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 based on the indicator via LPPa. E-SMLC can correctly calculate the final position result with the received Type 1 Timing advance measurement. No problem exists.

With alt 3, eNB can not be aware whether the received UE Rx – Tx time difference measurement is reported with or without
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. And E-SMLC can not be sure whether the received measurement result is reported with 
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 or not. Problem is not solved.
With alt4, since eNB and E-SMLC can know whether the received UE Rx – Tx time difference measurement is reported with or without
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. If it is not include
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, the eNB can add 624Ts on it to calculate Type 1 Timing advance and then send it to the E-SMLC No problem exists.
Case 2-2: UE release < Rel-13, eNB release < Rel-13, E-SMLC release >= Rel-13.
Similar as case 2-1, no problem exists with alt 1, alt 2 and alt 4.

With alt 3, eNB can not be aware whether the received UE Rx – Tx time difference measurement is reported with or without
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. And E-SMLC can not be sure whether the received measurement result is reported with 
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 or not. Problem is not solved.
Case 2-3: UE release < Rel-13, eNB release >= Rel-13, E-SMLC release < Rel-13.
Similar as case 2-1, no problem exists with alt 1, alt 2 and alt 4.

With alt 3, eNB can not be aware whether the received UE Rx – Tx time difference measurement is reported with or without
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. And E-SMLC can not be sure whether the Type 1 Timing advance measurement is reported with or without
[image: image31.wmf]TAoffset

N

. Problem is not solved.

Case 2-4: UE release < Rel-13, eNB release >= Rel-13, E-SMLC release >= Rel-13.
Similar as case 2-1, no problem exists with alt 1, alt 2 and alt 4.

With alt 3, eNB can not be aware whether the received UE Rx – Tx time difference measurement is reported with or without
[image: image32.wmf]TAoffset

N

. Hence, the eNB can not indicate the E-SMLC whether the Type 1 Timing advance measurement is reported with or without
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. And E-SMLC can not be sure whether the Type 1 Timing advance measurement is reported with or without
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. Problem is not solved.

Case 2-5: UE release >= Rel-13, eNB release < Rel-13, E-SMLC release < Rel-13.
Similar as case 2-1, no problem exists with alt 1, alt 2 and alt 4.
With alt 3, eNB can not be aware whether the received UE Rx – Tx time difference measurement is reported with or without
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. And E-SMLC can not be sure whether the received measurement result is reported with 
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 or not. Problem is not solved.

Case 2-6: UE release >= Rel-13, eNB release < Rel-13, E-SMLC release >=Rel-13.
Similar as case 2-1, no problem exists with alt 1, alt 2 and alt 4.

With alt 3, eNB can not be aware whether the received UE Rx – Tx time difference measurement is reported with or without
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. And E-SMLC can not be sure whether the received measurement result is reported with 
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 or not without any indicator. Problem is not solved.

Case 2-7: UE release >= Rel-13, eNB release >= Rel-13, E-SMLC release < Rel-13.
Similar as case 2-1, no problem exists with alt 1, alt 2 and alt 4.

With alt 3, eNB can be aware whether the received UE Rx – Tx time difference measurement is reported with or without 
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via an indicator in RRC. However, E-SMLC can not recognise the indicator in LPPa. E-SMLC can still not be sure whether the received measurement result is reported with 
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 or not. Problem is not solved.

Case 2-8: UE release >= Rel-13, eNB release >= Rel-13, E-SMLC release >= Rel-13.
Similar as case 2-1, no problem exists with alt1, alt2 and alt4.

With alt 3, eNB can be aware whether the received UE Rx – Tx time difference measurement is reported with or without 
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based on an indicator in RRC. And E-SMLC can be sure whether the received measurement result is reported with 
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 or not. No problem exists.

The brief comparisons of these alternatives are concluded in Table 1.
Table 1 Comparisons

	Case
	alt1 
	alt2
	alt3
	alt4

	Case 1-1: UE release < Rel-13, E-SMLC release < Rel-13
	(
	(
	(
	(

	Case 1-2: UE release < Rel-13, E-SMLC release >= Rel-13
	(
	(
	(
	(

	Case 1-3: UE release >=Rel-13, E-SMLC release <Rel-13
	(
	(
	(
	(

	Case 1-4: UE release >= Rel-13, E-SMLC release >= Rel-13
	(
	(
	(
	(

	Case 2-1: UE release < Rel-13, eNB release < Rel-13, E-SMLC release < Rel-13
	(
	(
	(
	(

	Case 2-2: UE release < Rel-13, eNB release < Rel-13, E-SMLC release >=Rel-13
	(
	(
	(
	(

	Case 2-3: UE release < Rel-13, eNB release >= Rel-13, E-SMLC release < Rel-13
	(
	(
	(
	(

	Case 2-4: UE release < Rel-13, eNB release >= Rel-13, E-SMLC release >= Rel-13
	(
	(
	(
	(

	Case 2-5: UE release >= Rel-13, eNB release < Rel-13, E-SMLC release < Rel-13
	(
	(
	(
	(

	Case 2-6: UE release >= Rel-13, eNB release < Rel-13, E-SMLC release >=Rel-13
	(
	(
	(
	(

	Case 2-7: UE release >= Rel-13, eNB release >= Rel-13, E-SMLC release < Rel-13
	(
	(
	(
	(

	Case 2-8: UE release >= Rel-13, eNB release >= Rel-13, E-SMLC release >= Rel-13
	(
	(
	(
	(


Based on the above analysis, both alt1, alt 2 and alt4 can be applicable for all cases. Alt1 is not aligned with RAN1’s decision, so it is very difficult to agree this alternative for all companies. Both alt 2 and alt 4 will have specifications impact. To reduce the impact to other working group, alt 4 can be prioritised. From our point view, alt 1 is very straightforward since it is aligned with Rel-13 behaviour. But if it could not be agreed, alt 4 should be considered as another solution.
Proposal 1: RAN2 is kindly requested to discuss which alternative can be adopted.

If alt 4 is adopted, RAN2 should decide from which release to support the optimization. According to operator’s requirements, it is proposed to support the optimization from Rel-10.

Proposal 2: if alt 4 is agreed, it is suggested to support the optimization from Rel-10.

Proposal 3: if RAN2 make a decision on this issue, a LS should be sent to RAN1 and RAN4 to inform RAN2’s conclusion.
3. Conclusion
In section 2, we analyze the possible problems with different alternatives on UE behaviors in reporting UE Rx – Tx time difference and the corresponding eNB behaviors in measuring/reporting Type 1 Timing advance for TDD. And it is proposed:
Proposal 1: RAN2 is kindly requested to discuss which alternative can be adopted.

Proposal 2: if alt 4 is agreed, it is suggested to support the optimization from Rel-10.

Proposal 3: if RAN2 make a decision on this issue, a LS should be sent to RAN1 and RAN4 to inform RAN2’s conclusion.

And a draft LS [3] is provided to inform RAN1 and RAN4 assuming alt 1. It can be revised according to RAN2 decision. And if alt 2 or alt 4 is agreed, we would like to prepare corresponding CRs submitted during this meeting or to next meeting.
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