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Introduction
In February meeting, RAN1 has introduced a new measurement of timing advance for UL ECID as TEI17, and RAN3 has introduced the report signalling for NRPPa. What is missing is the report mapping for this measurement, which is supposed to be defined in RAN4 38.133.
In this paper we will provide our views on the report mapping for NR TADV.
Discussion
TADV is an existing report in LTE, and the report is defined in 36.133 as copied below.
	[bookmark: _Toc383690927]10.3	Timing Advance (TADV)
[bookmark: _Toc383690928]10.3.1	Report mapping
The reporting range of TADV is defined from 0 to 49232Ts with 2Ts resolution for timing advance less or equal to 4096Ts and 8Ts for timing advance greater than 4096Ts.
The mapping of measured quantity is defined in Table 10.3.1-1.
Table 10.3.1-1:  TADV measurement report mapping
	Reported value
	Measured quantity value
	Unit

	TIME_ADVANCE_00
	TADV  2
	Ts

	TIME_ADVANCE_01
	2  TADV < 4
	Ts

	TIME_ADVANCE_02
	4  TADV < 6
	Ts

	…
	…
	…

	TIME_ADVANCE_2046
	4092  TADV < 4094
	Ts

	TIME_ADVANCE_2047
	4094  TADV < 4096
	Ts

	TIME_ADVANCE_2048
	4096  TADV < 4104
	Ts

	TIME_ADVANCE_2049
	4104  TADV < 4112
	Ts

	…
	…
	…

	TIME_ADVANCE_7688
	49216  TADV < 49224
	Ts

	TIME_ADVANCE_7689
	49224  TADV < 49232
	Ts

	TIME_ADVANCE_7690
	49232  TADV
	Ts



NOTE:	For report mapping of type2 TADV for TDD, the TADV equal to (eNB Rx – Tx time difference) + 624Ts.


In the latest NRPPa spec, the report signaling is defined assuming the same report mapping is re-used for NR TADV. Below the excerpt from clause 9.2.5 in 38.455.
	>>Value Timing Advance NR
	M
	
	INTEGER (0.. 7690)
	As defined in TS 38.215 [19] 
	YES
	ignore


In our view, RAN4 should define the report mapping for NR TADV by re-using the LTE mapping table. One difference is that in the note in cyan, a fixed TA offset is used for LTE TDD, but for NR the TA offset is configured by NW via n-TimingAdvanceOffset in SIB1, so the note should be adapted. 
Proposal 1: RAN4 to define report mapping for NR TADV by re-using the LTE mapping table (Table 10.3.1-1 of 36.133), except the note related to TA offset, which is updated to
· For report mapping the TADV equal to (gNB Rx – Tx time difference) + NTA_offset, where NTA_offset is based on the information n-TimingAdvanceOffset as specified in TS 38.331 [2]
Another issue is that the current TADV definition in 38.215 is not aligned with the counterpart in 36.214.
	36.214
The eNB Rx – Tx time difference is defined as T eNB-RX – TeNB-TX

Where:
T eNB-RX is the eNB received timing of uplink radio frame #i, defined by the first detected path in time.
The reference point for TeNB-RX shall be the Rx antenna connector.
T eNB-TX is the eNB transmit timing of downlink radio frame #i.
The reference point for TeNB-TX shall be the Tx antenna connector.

	38.215
Timing advance (TADV) is defined as the time difference TADV = (TgNB-RX – TgNB-TX),

Where:
TgNB-RX is the Transmission and Reception Point (TRP) [18] received timing of uplink subframe #i containing PRACH transmitted from UE, defined by the first detected path in time. 
TgNB-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.

The detected PRACH is used to determine the start of one subframe containing that PRACH.


It can be seen that in LTE TADV the UL and DL are for the same subframe i, but in NR TADV UL and DL subframes are different. With NR TADV definition, the gNB Rx-Tx can be both positive and negative depending on the propagation distance between UE and gNB. As such, the LTE report mapping cannot be re-used, and RAN4 needs to spend more efforts in developing a new mapping table, which is in our view undesirable for a TEI issue.
We suggest to send LS to inform RAN1 about the issue and ask them to update the definition. 
Proposal 2: Send LS to inform RAN1 about the issue in the measurement definition in 38.215 and ask RAN1 to update.
Conclusions
In this paper we provided our views on the report mapping for NR TADV.
Proposal 1: RAN4 to define report mapping for NR TADV by re-using the LTE mapping table (Table 10.3.1-1 of 36.133), except the note related to TA offset, which is updated to
· For report mapping the TADV equal to (gNB Rx – Tx time difference) + NTA_offset, where NTA_offset is based on the information n-TimingAdvanceOffset as specified in TS 38.331 [2]
Proposal 2: Send LS to inform RAN1 about the issue in the measurement definition in 38.215 and ask RAN1 to update.
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1. Overall Description:
In RAN4#103-e, RAN4 discussed the report mapping for NR TADV, and agreed that 
· The mapping table from LTE (Table 10.3.1-1 of 36.133) is re-used, except the note related to TA offset, which is updated to
· For report mapping the TADV equal to (gNB Rx – Tx time difference) + NTA_offset, where NTA_offset is based on the information n-TimingAdvanceOffset as specified in TS 38.331 [2]

Besides, RAN4 noticed that the measurement definition for NR TADV in clause 5.2.7 of 38.215 is different from that in LTE in clause 5.2.5 of 36.214. In particular, in LTE TADV the UL and DL are for the same subframe, but in NR TADV UL and DL subframes are different. 
With such a difference in definition, the report mapping for LTE TADV cannot be re-used for NR. Therefore, RAN4 kindly asks RAN1 to update the definition of NR TADV to allow re-using the report mapping from LTE TADV.


2. Actions:
To RAN1/3:
RAN4 respectfully asks RAN1 and RAN3 to take above information account. 
RAN4 kindly asks RAN1 to update the definition of NR TADV to allow re-using the report mapping from LTE TADV.

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #104-e		Aug. 22 – Aug. 26, 2022		Toulouse, France




8

4

