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1 Introduction
[bookmark: _GoBack]In Rel-13, it was identified that it was ambiguous whether the UE Rx-Tx time difference and Type 1 Timing Advance should include the NTAoffset for TDD. This meant that ECID for LTE TDD could not be implemented. This was corrected in a joint effort across the RAN WGs. However, not all the changes were propagated into Rel-14, which means we are now back in an ambiguous state.

2 The Rel-13 Solution
In Rel-13. RAN1 sent LS R1-161518 (R4-162690) to clarify the expected behaviour for UE Rx-Tx and Type 1 Timing Advance for TDD.

RAN1 discussed the UE behaviours in reporting UE Rx – Tx time difference and the corresponding eNB behaviors in measuring/reporting Type 1 Timing advance (T_{ADV}) for TDD (specified in TS36.214):
•	On UE Rx-Tx time difference in TS36.214 for TDD:
o	UE Behavior 1: UE reports N_{TA}+N_{TAoffset} (i.e. N_{TAoffset} is included)
o	UE Behavior 2: UE reports N_{TA} (i.e. N_{TAoffset} is not included)
•	On Type 1 Timing advance (T_{ADV}) in TS36.214 for TDD:
o	eNB Behavior 1: With UE Behavior 1, Type 1 T_{ADV} is measured/reported with UE Rx-Tx time difference which includes N_{TAoffset}.
o	eNB Behavior 2: With UE Behavior 1, Type 1 T_{ADV} is measured/reported with UE Rx-Tx time difference which does not include N_{TAoffset}.

After the discussions, RAN1 agreed:
•	On UE Rx-Tx time difference in TS36.214 for TDD:
o	When reporting UE Rx-Tx time difference (specified in TS36.214), both UE Behavior 1 and UE Behavior 2 are possible implementations in RAN1 perspective until Rel-12.
o	From Rel-13, it is clarified UE Behavior 1 is the behavior to be captured in meeting minute.
	No need to update the RAN1 specification
•	On Type 1 Timing advance (T_{ADV}) in TS36.214 for TDD:
o	When reporting Type 1 T_{ADV} (specified in TS36.214), both eNB Behavior 1 and eNB Behavior 2 are possible implementations in RAN1 perspective until Rel-12. o	From Rel-13, it is clarified eNB Behavior 1 is the behavior to be captured in meeting minute.
	No need to update the RAN1 specification


To summarize:  both UE Rx-Tx and Type 1 Timing Advance should include the NTAoffset post Rel-12.

3 UE Rx-Tx time difference changes
3.1 Rel-13 Changes

For UE Rx-Tx time difference, there were two changes in Rel-13. RAN2 updated 36.355 (R2-165956 from QCT) to introduce a new optional parameter to identify when the NTAoffset was included in the UE Rx-Tx time difference sent from the UE to the E-SMLC using LPP.


	ECID-Provide-Capabilities field descriptions

	ecid-MeasSupported
This field specifies the E‑CID measurements supported by the target device. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is supported; a zero‑value means not supported. A zero-value in all bit positions in the bit string means only the basic Cell ID positioning method is supported by the target device. 
If the UE Rx-Tx time difference measurement is supported by the target device (i.e., ueRxTxSup field is set to one), it means that the UE supports the UE Rx-Tx time difference measurement reporting via both LPP signaling and RRC signalling.
If a target device doesn’t support LPP, the E-SMLC may assume the target device can not report the UE Rx-Tx time difference measurement results via RRC signalling.

	ueRxTxSupTDD
This field, if present, indicates that any UE Rx-Tx time difference measurement reporting for TDD from the target device includes the NTAoffset according to [16][17] and uses the UE Rx-Tx time difference measurement report mapping for TDD as specified in 3GPP TS 36.133 [18]. This field may only be included if the ueRxTxSup field in ecid‑MeasSupported is set to value one.



The thing to note here is the reference to 36.133. In Rel-13, this was also updated to include a new encoding table for UE Rx-Tx time difference for TDD. This was added in R4-166740 from Intel. 

Table 9.1.9.2-1: EUTRAN FDD UE Rx - Tx time difference measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RX-TX_TIME_DIFFERENCE_FDD_0000
	TUE Rx-Tx  2
	Ts

	RX-TX_TIME_DIFFERENCE_FDD_0001
	2  TUE Rx-Tx < 4
	Ts

	RX-TX_TIME_DIFFERENCE_FDD_0002
	4  TUE Rx-Tx < 6
	Ts

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_FDD_2046
	4092  TUE Rx-Tx < 4094
	Ts

	RX-TX_TIME_DIFFERENCE_FDD_2047
	4094  TUE Rx-Tx < 4096
	Ts

	RX-TX_TIME_DIFFERENCE_FDD_2048
	4096  TUE Rx-Tx < 4104
	Ts

	RX-TX_TIME_DIFFERENCE_FDD_2049
	4104  TUE Rx-Tx < 4112
	Ts

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_FDD_4093
	20456  TUE Rx-Tx < 20464
	Ts

	RX-TX_TIME_DIFFERENCE_FDD_4094
	20464  TUE Rx-Tx < 20472
	Ts

	RX-TX_TIME_DIFFERENCE_FDD_4095
	20472  TUE Rx-Tx
	Ts


 
The reporting range of EUTRAN TDD UE Rx - Tx time difference is defined from 624 to 21096Ts with 2Ts resolution for UE Rx - Tx time difference less than 4720Ts and 8Ts for UE Rx - Tx time difference equal to or greater than 4720Ts.
The mapping of measured quantity is defined in Table 9.1.9.2-2.
Table 9.1.9.2-2: EUTRAN TDD UE Rx - Tx time difference measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RX-TX_TIME_DIFFERENCE_TDD_0000
	TUE Rx-Tx  626
	Ts

	RX-TX_TIME_DIFFERENCE_TDD_0001
	626  TUE Rx-Tx < 628
	Ts

	RX-TX_TIME_DIFFERENCE_TDD_0002
	628  TUE Rx-Tx < 630 
	Ts

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_TDD_2046
	4716  TUE Rx-Tx < 4718
	Ts

	RX-TX_TIME_DIFFERENCE_TDD_2047
	4718  TUE Rx-Tx < 4720
	Ts

	RX-TX_TIME_DIFFERENCE_TDD_2048
	4720  TUE Rx-Tx < 4728
	Ts

	RX-TX_TIME_DIFFERENCE_TDD_2049
	4728  TUE Rx-Tx < 4736
	Ts

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_TDD_4093
	21080  TUE Rx-Tx < 21088
	Ts

	RX-TX_TIME_DIFFERENCE_TDD_4094
	21088  TUE Rx-Tx < 21096
	Ts

	RX-TX_TIME_DIFFERENCE_TDD_4095
	21096  TUE Rx-Tx
	Ts



Taken together, these two changes mean that for TDD:

1) The UE includes 624 Ts for the NTAoffset in the UE Rx-Tx time difference
2) When the UE encodes the UE Rx-Tx time difference, a value of “0” represents <626Ts, hence the full range can still be sent in the same number of bits, and (from the E-SMLC’s point of view) a value of “0” still maps to the same range as it would for FDD.

3.2 Rel-14 Impacts

For some reason, the changes to add a separate encoding table to 36.133 were not propagated into Rel-14. So, while 36.355 refers to 36.133 for the encoding of UE Rx-Tx time differences in both Rel-13 and Rel-14, in Rel-13 there is a special table for TDD and in Rel-14, there is the one table for both TDD and FDD.

This means, when combined with the text in 36.355, we would now expect the following behaviour from the UE in Rel-14.

1) The UE includes includes 624 Ts for the NTAoffset in the UE Rx-Tx time difference
2) When the UE encodes the UE Rx-Tx time difference, a value of “0” represents <2Ts. Hence the minimum possible UE Rx-Tx time difference for TDD (624Ts) will be encoded as “312”. 

Since the E-SMLC can’t distinguish between Rel-13 and Rel-14 UEs, it can no longer reliably decode the UE Rx-Tx time difference. It also means that the UE can no longer encode the full range of the UE Rx-Tx time difference as there aren’t enough bits allocated in LPP.

From discussions on the RAN4 reflector, it sounds like the UE comformance tests were written based on the Rel-13 specifications and unchanged in Rel-14, so hopefully there isn’t already an issue with UEs in the field with different behaviours between Rel-13 and Rel-14.


2.2 Type 1 Timing Advance Changes

There don’t seem to have been any specification changes. However, this does raise the question of whether the full TA range can still be encoded over LPPa (36.455) if the NTAoffset is now included, since no new encoding table was introduced for LPPa in Rel-13 or Rel-14.


3 The Way Forward?
Assuming that Rel-13 is correct, we now have the following questions:

1) Why was the change to 36.133 not propagated to Rel-14? Was it on purpose?
2) Can we confirm it is safe to simply make the same change in Rel-14, or could we already have Rel-14 devices in the field with different behaviours?
3) Why was the encoding range for Timing Advance in LPPa not also changed? Does this mean the full TA range can’t be encoded for LPPa and TDD?

Given the confusion caused by differences between versions of 36.133, it also makes sense to add some clarifying text to 36.355 and 36.455 to avoid further confusion if 36.133 is to change again.


