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Introduction

According to the WID on expanded and improved NR Positioning [1], one of the objectives is LPHAP. The detailed objectives are duplicated as following.

	Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:

Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.

NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.

NOTE: Inputs from RAN1 as necessary may be facilitated via LSs

For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
SRS for positioning configurations in multiple cells [RAN2, RAN1]. 

Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.

Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].

SRS for positioning activation/request procedure(s) [RAN2, RAN1].

Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].

Specify solutions for alignment between eDRX and PRS configurations [RAN2].

Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].




LPHA positioning was discussed in last RAN4 meeting, a WF was agreed[2]. This contribution provides further discussion on this topic.

Discussion  
	Issue 1-2-1: One-shot autonomous TA adjustment

Question 1: what is the UL timing requirements for the subsequent SRS transmission after one-shot autonomous TA adjustment
Agreement (from AH session)

UL timing requirements for the subsequent SRS transmission after one-shot autonomous TA adjustment is ±Te

Question 2: what is the UE behaviour for multiple one-shot autonomous TA adjustment

Option 1 (CMCC): 

UL transmit timing after UE autonomous TA adjustment = TDL_new - NTA + 2*(TDL_old - TDL_new), TDL_new is the DL timing from current camping cell. 
For the subsequent UE autonomous TA adjustment (except 1st UE autonomous TA adjustment), further discuss how to decide NTA and TDL_old.

Option 1: NTA is the signalled TA from last serving cell (i.e. cell A as shown in Figure 1), TDL_old is the DL timing from lasting serving cell (i.e. T5 from cell A as shown in Figure 1) 
Option 2: NTA is the new TA after UE autonomous TA adjustment from last  camping cell (i.e. cell B as shown in Figure 1), TDL_old is the DL timing from lasting camping cell (i.e. T3 from cell B as shown in Figure 1)
RAN4 to discuss how to solve the issue: With the number of UE performing autonomous TA adjustment increase, the accumulated TA value decrease. As a result, the accumulated TA used for determining UE UL transmit timing could be zero. 

UE only perform up to 1 time autonomous TA adjustment after receiving the signalled TA from last serving cell in Rel-18.

Way forward:
Check RAN1 progress and its impact on RAN4 requirements


For Question 2, the issue is that with subsquent TA adjustment, with the number of UE performing autonomous TA adjustment incease, the TA value decrease, as a result, the accumulated TA could be zero or even negative value, which would be a problem. Taking Figure 1 as an example, as shown below, after two times UE autonomous TA adjustment, the accumulated TA is zero at cell C. 
UE reslect to cell B from cell A, 

UE UL tramisting time at point B = TDL_new_B - TA_1 + 2*RSTD= TDL_new_B - (TA_1 - 2*RSTD)

the Timing advance value after UE autonomous TA adjustment is TA_2 = TA_1 - 2*RSTD = 20- 2*(15-10) =10

UE reslect to cell C from cell B, 

UE UL tramisting time at point C = TDL_new_C - TA_2 + 2*RSTD= TDL_new_C - (TA_2 - 2*RSTD)
the Timing advance value after UE autonomous TA adjustment is TA_3 = TA_2 - 2*RSTD = 10- 2*(15-10) =0
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Figure 1 UE perform subsequent autonomous TA adjustment during SRS positioning validity area
In last meeting, RAN1 discussed this issue and reached the agreement that from RAN1 perspective, for TA adjustment upon cell reselection within the validity area, UE is not expected to reduce the TA value to be a negative value. There is no RAN1 specification impact.
	RAN1 agreement in RAN1 #115
Agreement
From RAN1 perspective, for TA adjustment upon cell reselection within the validity area, UE is not expected to reduce the TA value to be a negative value. There is no RAN1 specification impact.


From RAN4 point of view, since timing requirements are specified in TS 38.133, to avoid the negative TA value due to multiple one-shot autonomous TA adjustment within the validity area, it is proposed to add a note in TS 38.133 to clarify that negative TA value is not expected.

Proposal 1: it is proposed to follow RAN1 agreement and add a note in TS 38.133 to clarify that negative TA value is not expected for one-shot autonomous TA adjustment within the validity area.
Conclusion

This contribution provides discussion on LPHAP. The proposals are:

Proposal 1: it is proposed to follow RAN1 agreement and add a note in TS 38.133 to clarify that negative TA value is not expected for one-shot autonomous TA adjustment within the validity area.
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