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[bookmark: _Ref528762725][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
In this contribution, we would like to further discuss the stored RSRP of the downlink pathloss reference for TA validation for CG-SDT.
Discussion
In RAN2#117 e-meeting, it was agreed:
	Agreements
1.	Downlink RSRP reference at the time of receiving RRCRelease with suspendConfig for the RSRP-based TA validation is determined by the MO configured for the cell where the UE is released from RRC_CONNECTED to RRC_INACTIVE.  FFS if there is any issues from RAN4 raised


And the corresponding text in TS 38.321 is shown below.
	[bookmark: _Toc100872092]5.27.2	TA Validation for CG-SDT
RRC configures the following parameters for validation for CG-SDT:
-	cg-SDT-RSRP-ChangeThreshold: RSRP threshold for the increase/decrease of RSRP for time alignment validation.
The MAC entity shall:
1>	if the UE is configured with measObject for the Serving Cell where the UE receives configuration for CG-SDT:
2>	store the RSRP of the downlink pathloss reference derived based on the measObject configured for the Serving Cell as in TS 38.331.
The MAC entity shall consider the TA of the initial CG-SDT transmission with CCCH message to be valid when the following condition is fulfilled:
1>	compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference calculated as specified in TS 38.133 [11] has not increased/decreased by more than cg-SDT-RSRP-ChangeThreshold, if configured;
1>	cg-SDT-TimeAlignmentTimer is running.


However, “measObject” is a concept for the UE in RRC_CONNECTED. If a UE transmits small data via RA-SDT, and then the NW keeps the UE into RRC_INACTIVE state directly via RRCRelease message which contains the configuration for CG-SDT. In this case, there is no measObject for the serving cell.
The UE may use RA-SDT for small data transmission but keep CG-SDT configuration. During the SDT procedure, NTA may be updated via Timing Advance Command MAC CE. At the end of SDT, the NW may keep the UE into RRC_INACTIVE state directly via RRCRelease message where CG-SDT configuration is absent. That means previous CG-SDT configuration is maintained. Then in this case, it is not clear how the UE obtains the stored downlink pathloss reference RSRP value based on current agreement.
Observation 1: It is not clear how the UE obtains the stored downlink pathloss reference RSRP value:
· When a UE in RRC_INACTIVE transmits small data via RA-SDT, then the NW keeps the UE into RRC_INACTIVE state directly via RRCRelease message which contains the configuration for CG-SDT.
· When NTA is updated via Timing Advance Command MAC CE during SDT while previous CG-SDT configuration is maintained at the end of SDT (i.e. CG-SDT configuration is absent within RRCRelease message).
Considering the UE only compares the stored downlink pathloss reference RSRP value and the current RSRP value of the downlink pathloss reference at the start of SDT procedure, in order to cover the two cases in observation 1, we propose to update the stored RSRP of the downlink pathloss reference for TA validation for CG-SDT to the RSRP of the downlink pathloss reference derived based on the cell where the UE receives RRCRelease message. And the UE updates the stored RSRP of the downlink pathloss reference for TA validation for CG-SDT upon the UE receives RRCRelease message while the UE has CG-SDT configuration.
Proposal 1: The UE stores RSRP of the downlink pathloss reference for TA validation for CG-SDT when the UE enters RRC_INACTIVE upon reception of RRCRelease message while the UE has CG-SDT configuration.
Proposal 2: The stored RSRP of the downlink pathloss reference for TA validation for CG-SDT is derived based on the cell where the UE receives RRCRelease message.
The corresponding TP is provided in section 5.
Furthermore, according to current description in RAN4 [2], the time when the UE stores downlink pathloss reference RSRP value for CG-SDT validation is the time the latest was obtained by the UE via Timing Advance Command MAC control element. The detail description can be found in section 6. If the above proposals are agreed, we need to inform RAN4 to align our agreements.
	Where:
-	T1 is the time when the latest was obtained by the UE via Timing Advance Command MAC control element.
-	T1’ is the time when the UE has completed RSRP1.
-	T2 is the time when the UE performs TA validation as defined in clause 5.8.2.x in [TS 38.321] for transmission using CG-SDT.
-	T2’ is the time when the UE has completed RSRP2.
-	TDRX is the DRX cycle length in ms. 
-	M1 the scaling factor as defined in clause 4.2.2.2.


Proposal 3: Send LS to RAN4 to align our agreements on the stored RSRP of the downlink pathloss reference for TA validation for CG-SDT.
Conclusion
[bookmark: _GoBack]In this contribution, we discuss the cases that the UE needs to store downlink pathloss reference RSRP value for CG-SDT validation. We observe and propose:
Observation 1: It is not clear how the UE obtain the stored downlink pathloss reference RSRP value:
· When a UE in RRC_INACTIVE transmits small data via RA-SDT, then the NW keeps the UE into RRC_INACTIVE state directly via RRCRelease message which contains the configuration for CG-SDT.
· When NTA is updated via Timing Advance Command MAC CE during SDT while previous CG-SDT configuration is maintained at the end of SDT (i.e. CG-SDT configuration is absent within RRCRelease message).
Proposal 1: The UE stores RSRP of the downlink pathloss reference for TA validation for CG-SDT when the UE enters RRC_INACTIVE upon reception of RRCRelease message while the UE has CG-SDT configuration.
Proposal 2: The stored RSRP of the downlink pathloss reference for TA validation for CG-SDT is derived based on the cell where the UE receives RRCRelease message.
Proposal 3: Send LS to RAN4 to align our agreements on the stored RSRP of the downlink pathloss reference for TA validation for CG-SDT.
Reference
[1] TS 38.321 v h.0.0
[2] TS 38.133 v h.5.0

Text Proposal for TS 38.321
5.27.2	TA Validation for CG-SDT
RRC configures the following parameters for validation for CG-SDT:
-	cg-SDT-RSRP-ChangeThreshold: RSRP threshold for the increase/decrease of RSRP for time alignment validation.
The MAC entity shall:
1>	if the UE is configured with measObject for the Serving Cell where the UE receives enters RRC_INACTIVE upon reception of RRCRelease message while the UE has configuration for CG-SDT:
2>	store the RSRP of the downlink pathloss reference derived based on the measObject configured for the Serving Cell as in TS 38.33the cell where the UE receives RRCRelease message.
The MAC entity shall consider the TA of the initial CG-SDT transmission with CCCH message to be valid when the following condition is fulfilled:
1>	compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference calculated as specified in TS 38.133 [11] has not increased/decreased by more than cg-SDT-RSRP-ChangeThreshold, if configured;
1>	cg-SDT-TimeAlignmentTimer is running.

Annex
5.5.3	TA validation requirements
When cg-SDT-RSRP-ChangeThreshold [TS 38.331] is configured for TA validation based on the RSRP change criterion according to clause 5.8.2.x in [TS 38.321], the UE is allowed to transmit using CG-SDT using the timing derived using the latest available  value as specified in subclause 7.1 provided that
-	the first RSRP (RSRP1) measurement and the second RSRP (RSRP2) measurements used in the TA validation are valid measurements and, 
-	timing alignment validation for transmission using CG-SDT is valid according to the validation criteria in clause 5.8.2.x in [TS 38.321].
RSRP1 and RSRP2 are considered valid provided that the conditions in Table 5.5.3-1 and Table 5.5.3-2 are met for FR1 and FR2-1.
Table 5.5.3-1 Valid measurement for FR1
	Measurement
	FR1

	RSRP1
	(T1 – min(640ms, M1*TDRX)) ≤ T1’ ≤ (T1 + min(640ms, M1*TDRX))

	RSRP2
	(T2 – min(640ms, M1*TDRX)) ≤ T2’ ≤ T2



Table 5.5.3-2 Valid measurement for FR2-1
	Measurement
	FR2-1

	RSRP1
	(T1 – [X1]) ≤ T1’ ≤ (T1 + [X1])

	RSRP2
	(T2 – [X1]) ≤ T2’ ≤ T2



If at least one of RSRP1 and RSRP2 is considered to be invalid based on the above conditions, then the UE shall not validate the CG-SDT using RSRP1 and RSRP2 and shall not transmit using CG-SDT. Additionally, the UE shall not transmit in an CG-SDT occasion that occurs more than [Z ms] after T2.
Where:
-	T1 is the time when the latest was obtained by the UE via Timing Advance Command MAC control element.
-	T1’ is the time when the UE has completed RSRP1.
-	T2 is the time when the UE performs TA validation as defined in clause 5.8.2.x in [TS 38.321] for transmission using CG-SDT.
-	T2’ is the time when the UE has completed RSRP2.
-	TDRX is the DRX cycle length in ms. 
-    M1 the scaling factor as defined in clause 4.2.2.2.
