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1	Background
In this paper, we discuss the potential issues with the current spec for TA expiry and SR failure on the transmission of positioning SRS and MIMO SRS for Uplink positioning. 
2	posSRS and mimoSRS
In the current MAC spec, when TA expires, the following actions are taken by the UE. 
	1>	when a timeAlignmentTimer expires:
2>	if the timeAlignmentTimer is associated with the PTAG:
3>	flush all HARQ buffers for all Serving Cells;
3>	notify RRC to release PUCCH for all Serving Cells, if configured;
3>	notify RRC to release SRS for all Serving Cells, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	consider all running timeAlignmentTimers as expired;
3>	maintain NTA (defined in TS 38.211 [8]) of all TAGs.
2>	else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:
3>	flush all HARQ buffers;
3>	notify RRC to release PUCCH, if configured;
3>	notify RRC to release SRS, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.



In the current MAC spec, also, when SR failure happens, i.e., the SR counter exceeds the threshold, the UE would release the SRS configuration. 

	4>	if SR_COUNTER < sr-TransMax:
5>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
5>	if LBT failure indication is not received from lower layers:
6>	increment SR_COUNTER by 1;
6>	start the sr-ProhibitTimer.
5>	else if lbt-FailureRecoveryConfig is not configured:
6>	increment SR_COUNTER by 1.
4>	else:
5>	notify RRC to release PUCCH for all Serving Cells;
5>	notify RRC to release SRS for all Serving Cells;
5>	clear any configured downlink assignments and uplink grants;
5>	clear any PUSCH resources for semi-persistent CSI reporting;
5>	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel all pending SRs.




[bookmark: _GoBack]For the above UE behaviour on SRS, we think we need to establish a general understanding on whether this is applicable for positioning SRS or it is only applicable for mimoSRS. During R16 discussion, the issue on whether to apply the same operation of SRS on positioning SRS during DRX inactive time has been discussed. The conclusion at that time was that at DRX inactive time, periodic and semi-persistent positioning SRS should be stopped, with the following in R2-2008746:

	RAN4 has discussed the positioning SRS transmission in Connected mode DRX (CDRX), and has concluded to reuse the same principle of legacy SRS transmission in CDRX for positioning SRS transmission in CDRX, that is,
· Periodic and SP positioning SRS is not transmitted during DRX inactive time, while aperiodic positioning SRS is transmitted regardless of the active/inactive time for DRX



However, for TA expiry and SR failure, whether to adopt the same behaviour for posSRS as mimoSRS is still not clear. Since posSRS uses a different nomenclature in MAC spec, some may understand that it is treated differently as mimoSRS. Considering SR failure, there is no correlation between SR failure with uplink transmission and it is not clear why uplink positioning should be stopped when SR failure happens. While with the above agreement on DRX, since the same operation has been applied for both mimoSRS and posSRS, people may also extrapolate that to TA expiry and SR failure.

In a word, the interpretation in the specification on this is still a bit ambiguous. We hence propose the following to clarify what should be the UE behaviour when TA expires or SR fails for posSRS. 

Proposal1: RAN 2 should downselect from the following two options for posSRS at TA expiry or SR failure
· Option1: UE releases posSRS configuration
· Option2: UE keeps the posSRS configuration
In the following we discuss what specific changes will be needed for each option


3	Option1: posSRS config is kept
Besides, it is also specified in the MAC spec that the UE shall not perform any uplink transmission except for RACH when TA expires:

	The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble and MSGA transmission when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the PTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble and MSGA transmission on the SpCell.



Note that for uplink positioning, in R16, it is allowed to use the existing two types of SRS: SRS for MIMO and SRS for positioning. The two types of SRS can be utilized for positioning individually or simultaneously. Hence, based on the above spec, when TA expires or SR expires, the following actions will be taken by the UE:

· For SRS for MIMO, mimoSRS configuration will be released, for both TA expiry and SR failure. 
· For SRS for positioning, posSRS configuration will not be released, but transmission of posSRS will be stopped for TA expiry and will not be stopped for SR failure.
· Both mimoSRS and posSRS are configured. In this case, only mimoSRS will be released. And transmission of posSRS will continue when SR failure happens. 
In the following, we discuss on the three cases of SRS configurations separately for uplink positioning
2.1	mimoSRS only 
For the first case of mimoSRS, when TA expires/SR fails and it is released, the serving gNB of the UE can send NRPPa message POSITIONING INFORMATION UPDATE to the LMF, with an empty message body. Then, the LMF can know that the mimoSRS has been released. Based on this, the LMF can further decide to send MEASUREMENT ABORT to the neighboring gNBs to which it has sent MEASUREMENT REQUEST to stop the positioning measurement in the neighboring cells. 
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2.2	posSRS only
For the second case of SRS for positioning, the SRS transmission will be stopped when TA expires but the posSRS configuration will not be released. At this time, one possible action by the gNB can be that the gNB can send PDCCH order to the UE to trigger RACH procedure in the UE such that TA can be obtained in the UE side. However, in the current list of triggered for RACH in the UE side, there is no trigger for uplink positioning when the TA expires. 
	[bookmark: _Toc20387989][bookmark: _Toc29376069][bookmark: _Toc37231963][bookmark: _Toc46502020][bookmark: _Toc51971368][bookmark: _Toc52551351][bookmark: _Toc83657188]9.2.6	Random Access Procedure
The random access procedure is triggered by a number of events:
-	Initial access from RRC_IDLE;
-	RRC Connection Re-establishment procedure;
-	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
-	UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;
-	SR failure;
-	Request by RRC upon synchronous reconfiguration (e.g. handover);
-	RRC Connection Resume procedure from RRC_INACTIVE;
-	To establish time alignment for a secondary TAG;
-	Request for Other SI (see clause 7.3);
-	Beam failure recovery;
-	Consistent UL LBT failure on SpCell.



Hence, one change that can be desirable, with no stage3 spec impacts, is that we should add to the list of triggers for RACH procedure that random access procedure can be triggered when UL is non-synchronized when the UE is transmitting posSRS for uplink positioning. 

If we don’t perform necessary measures in this case, e.g., do not let the UE obtains the TA and continue to transmit posSRS, the measurement in the neighbouring cells for the posSRS will continue while the UE has stopped the posSRS transmission. Hence, the gNBs will not be able to get any measurements and it can only send MEASUREMENT FAILURE to the LMF. This will cause unnecessary signaling overheads and delays to the positioning latency. Another possibility is that the gNB sends POSITIONING INFORMATION REQUEST to the LMF without the posSRS configuration and wait for downlink/uplink data arrival when the UE can obtain the TA again, when the gNB can re-submitt the POSITIONING INFORMATION REQUEST to the LMF with posSRS configuration. But this will also unnecessarily increase the latency of positioning.

Another case is SR failure. Since when SR fails, the posSRS will not be released and the transmission of posSRS can still continue, there is no impacts to posSRS only case here. 
2.3	Both mimoSRS and posSRS
Then, for the third case when both posSRS and mimoSRS are used, since mimoSRS will be released for TA expiry and SR failure, the UE can remove the items for mimoSRS in the NRPPa message of POSITIONING INFORMATION UPDATE. While for posSRS, as mentioned above, the gNB can trigger RACH in the UE by PDCCH order for the UE to re-obtain the TA and continue to transmit the posSRS for the case of TA expiry and can continue to transmit posSRS when SR failure happens. Then, in the NRPPa message POSITIONING INFORMATION UDPATE, the gNB can keep the items for posSRS that the serving and neighboring gNBs can continue to measure.

By considering the 3 cases above, we think the only change that is needed is that one additional trigger for RACH procedure in the stage2 spec is needed. Hence, we propose the following: 

Proposal2: Add to the list of triggers for RACH procedure in the stage2 spec TS 38.300 that random access procedure can be triggered when UL is non-synchronized when the UE is transmitting positioning SRS for uplink positioning



4	Option2: posSRS config is released
For this case, it seems that no stage3 change is needed on the procedural text. Nevertheless, it is still beneficial to clarify in the spec that posSRS is treated with the same way as other SRS, unless specified otherwise. Hence, we propose the following:

Proposal3: If posSRS configuration is released at TA expiry or SR failure, clarify in the MAC spec that the SRS in the spec includes both mimoSRS and posSRS. Adopt the TP in section 6.2. 
5.	Conclusion
In this contribution, we discuss on the current spec for the impacts of TA expiry and SR failure on UL positioning. We propose the following:
Proposal1: When TA expiry and SR failure happen, UE does not release the RRC configuration for positioning SRS. 
Proposal2: If posSRS configuration is kept at TA expiry and SR failure, add to the list of triggers for RACH procedure in the stage2 spec TS 38.300 that random access procedure can be triggered when UL is non-synchronized when the UE is transmitting positioning SRS for uplink positioning. Adopt the TP in Section 6.1

Proposal3: If posSRS configuration is released at TA expiry or SR failure, clarify in the MAC spec that the SRS in the spec includes both mimoSRS and posSRS. Adopt the TP in section 6.2. 

6 Text proposals for the two options
6.1	Text Proposal for new RACH trigger in TS 38.300
================================CHANGE START====================================
9.2.6	Random Access Procedure
The random access procedure is triggered by a number of events:
-	Initial access from RRC_IDLE;
-	RRC Connection Re-establishment procedure;
-	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
-	UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;
-	SR failure;
-	Request by RRC upon synchronous reconfiguration (e.g. handover);
-	RRC Connection Resume procedure from RRC_INACTIVE;
-	To establish time alignment for a secondary TAG;
-	Request for Other SI (see clause 7.3);
-	Beam failure recovery;
-	Consistent UL LBT failure on SpCell;. 
-	SRS for positioning transmission during RRC_CONNECTED when UL synchronization status is “non-synchronized”.
Two types of random access procedure are supported: 4-step RA type with MSG1 and 2-step RA type with MSGA. Both types of RA procedure support contention-based random access (CBRA) and contention-free random access (CFRA) as shown on Figure 9.2.6-1 below.
The UE selects the type of random access at initiation of the random access procedure based on network configuration:
-	when CFRA resources are not configured, an RSRP threshold is used by the UE to select between 2-step RA type and 4-step RA type;
-	when CFRA resources for 4-step RA type are configured, UE performs random access with 4-step RA type;
-	when CFRA resources for 2-step RA type are configured, UE performs random access with 2-step RA type.
The network does not configure CFRA resources for 4-step and 2-step RA types at the same time for a Bandwidth Part (BWP). CFRA with 2-step RA type is only supported for handover.
The MSG1 of the 4-step RA type consists of a preamble on PRACH. After MSG1 transmission, the UE monitors for a response from the network within a configured window. For CFRA, dedicated preamble for MSG1 transmission is assigned by the network and upon receiving random access response from the network, the UE ends the random access procedure as shown in Figure 9.2.6-1(c). For CBRA, upon reception of the random access response, the UE sends MSG3 using the UL grant scheduled in the response and monitors contention resolution as shown in Figure 9.2.6-1(a). If contention resolution is not successful after MSG3 (re)transmission(s), the UE goes back to MSG1 transmission.
The MSGA of the 2-step RA type includes a preamble on PRACH and a payload on PUSCH. After MSGA transmission, the UE monitors for a response from the network within a configured window. For CFRA, dedicated preamble and PUSCH resource are configured for MSGA transmission and upon receiving the network response, the UE ends the random access procedure as shown in Figure 9.2.6-1(d). For CBRA, if contention resolution is successful upon receiving the network response, the UE ends the random access procedure as shown in Figure 9.2.6-1(b); while if fallback indication is received in MSGB, the UE performs MSG3 transmission using the UL grant scheduled in the fallback indication and monitors contention resolution as shown in Figure 9.2.6-2. If contention resolution is not successful after MSG3 (re)transmission(s), the UE goes back to MSGA transmission.
If the random access procedure with 2-step RA type is not completed after a number of MSGA transmissions, the UE can be configured to switch to CBRA with 4-step RA type.


						
(a)	CBRA with 4-step RA type						(b) CBRA with 2-step RA type


						
(c) CFRA with 4-step RA type						(d) CFRA with 2-step RA type
Figure 9.2.6-1: Random Access Procedures


Figure 9.2.6-2: Fallback for CBRA with 2-step RA type
For random access in a cell configured with SUL, the network can explicitly signal which carrier to use (UL or SUL). Otherwise, the UE selects the SUL carrier if and only if the measured quality of the DL is lower than a broadcast threshold. UE performs carrier selection before selecting between 2-step and 4-step RA type. The RSRP threshold for selecting between 2-step and 4-step RA type can be configured separately for UL and SUL. Once started, all uplink transmissions of the random access procedure remain on the selected carrier.
When CA is configured, random access procedure with 2-step RA type is only performed on PCell while contention resolution can be cross-scheduled by the PCell.
When CA is configured, for random access procedure with 4-step RA type, the first three steps of CBRA always occur on the PCell while contention resolution (step 4) can be cross-scheduled by the PCell. The three steps of a CFRA started on the PCell remain on the PCell. CFRA on SCell can only be initiated by the gNB to establish timing advance for a secondary TAG: the procedure is initiated by the gNB with a PDCCH order (step 0) that is sent on a scheduling cell of an activated SCell of the secondary TAG, preamble transmission (step 1) takes place on the indicated SCell, and Random Access Response (step 2) takes place on PCell.

================================CHANGE END======================================
6.2	Text Proposal for clarification in TS 38.321

================================CHANGE START====================================
[bookmark: _Toc83661001][bookmark: _Toc52796436][bookmark: _Toc52751974][bookmark: _Toc46490279][bookmark: _Toc37296153][bookmark: _Toc29239799]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
[bookmark: _Hlk34312357]Dormant BWP: The dormant BWP is one of downlink BWPs configured by the network via dedicated RRC signaling. In the dormant BWP, the UE stop monitoring PDCCH on/for the SCell, but continues performing CSI measurements, Automatic Gain Control (AGC) and beam management, if configured.
[bookmark: _Hlk49353533]DRX group: A group of Serving Cells that is configured by RRC and that have the same DRX Active Time.
HARQ information: HARQ information for DL-SCH, for UL-SCH, or for SL-SCH transmissions consists of New Data Indicator (NDI), Transport Block size (TBS), Redundancy Version (RV), and HARQ process ID.
IAB-donor: gNB that provides network access to UEs via a network of backhaul and access links.
IAB-node: RAN node that supports NR access links to UEs and NR backhaul links to parent nodes and child nodes.
Listen Before Talk: A procedure according to which transmissions are not performed if the channel is identified as being occupied, see TS 37.213 [18].
Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a Random Access procedure.
NR backhaul link: NR link used for backhauling between an IAB-node and an IAB-donor, and between IAB-nodes in case of a multi-hop backhauling.
NR sidelink communication: AS functionality enabling at least V2X Communication as defined in TS 23.287 [19], between two or more nearby UEs, using NR technology but not traversing any network node.
PDCCH occasion: A time duration (i.e. one or a consecutive number of symbols) during which the MAC entity is configured to monitor the PDCCH.
Serving Cell: A PCell, a PSCell, or an SCell in TS 38.331 [5].
Sidelink transmission information: Sidelink transmission information included in a SCI for a SL-SCH transmission as specified in clause 8.3 and 8.4 of TS 38.212 [9] consists of Sidelink HARQ information including NDI, RV, Sidelink process ID, HARQ feedback enabled/disabled indicator, Sidelink identification information including cast type indicator, Source Layer-1 ID and Destination Layer-1 ID, and Sidelink other information including CSI request, a priority, a communication range requirement and Zone ID.
Special Cell: For Dual Connectivity operation the term Special Cell refers to the PCell of the MCG or the PSCell of the SCG depending on if the MAC entity is associated to the MCG or the SCG, respectively. Otherwise the term Special Cell refers to the PCell. A Special Cell supports PUCCH transmission and contention-based Random Access, and is always activated.
Timing Advance Group: A group of Serving Cells that is configured by RRC and that, for the cells with a UL configured, using the same timing reference cell and the same Timing Advance value. A Timing Advance Group containing the SpCell of a MAC entity is referred to as Primary Timing Advance Group (PTAG), whereas the term Secondary Timing Advance Group (STAG) refers to other TAGs.
V2X sidelink communication: AS functionality enabling V2X Communication as defined in TS 23.285 [20], between nearby UEs, using E-UTRA technology but not traversing any network node.
NOTE:	A timer is running once it is started, until it is stopped or until it expires; otherwise it is not running. A timer can be started if it is not running or restarted if it is running. A Timer is always started or restarted from its initial value. The duration of a timer is not updated until it is stopped or expires (e.g. due to BWP switching). When the MAC entity applies zero value for a timer, the timer shall be started and immediately expire unless explicitly stated otherwise.
NOTE:	In this version of the specification, SRS includes positioning SRS as a special case and positioning SRS is treated the same as SRS by the UE.

================================CHANGE END======================================
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This message is sent by NG-RAN node to indicate that a change in the SRS configuration has occurred.

Direction: NG-RAN node-— LMF.
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