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[bookmark: OLE_LINK1]Introduction
At RAN2#115-e meeting, the following agreements were made on positioning in RRC_INACTIVE state [1]. 
	Agreements:
· (High priority)Proposal 1: Support all the RAT independent positioning methods in RRC_INACTIVE state.
· [bookmark: _GoBack]gNB can configure the UE with periodic SRS (assuming periodic SRS is supported in RRC_INACTIVE) by RRCRelease with suspendConfig at least when periodic event is configured for deferred MT-LR.  Other cases can be further discussed.


According to the discussion during RAN2#115-e meeting, there are many potential issues to be discussed and determined for positioning in RRC_INACTIVE state. In the subsequent sections, we provide our views on DL positioning and UL/UL+DL positioning, respectively.
Discussion
1.1 General issues in RRC_INACTIVE
Supported type of location services
In previous meetings, there were some discussions on support type of location services. In summary, there are three options as follows for INACTIVE positioning. 
· Option1: Support only deferred MT-LR
· Option2: Support both deferred MT-LR and MO-LR
· Option3: Ask SA2 to make the decision
When UE is in SDT active period, it has been agreed the network can send DL LCS, LPP message and RRC message to the UE. That is, after the UE initiated data transmission using UL SDT probably for some traffics other than positioning service, network can trigger location service during SDT active period. There is no reason to preclude this case. Thus, MT-LR, NI-LR and deferred MT-LR can be supported.
In our view, from RAN2 perspective, both all location service types should be specified as what we did in Rel-16. From SA2 perspective, we don’t think there is a necessity for enhancement since RRC state is transparent to LMF. 
Proposal 1: Support all location service types from RAN2 perspective including MT-LR, MO-LR, NI-LR and deferred MT-LR.
1.2 DL positioning in RRC_INACTIVE
PRS configuration 
During the previous discussion, there are following three mechanisms for positioning assistance information delivery.
· Case1: The network broadcasts posSIB with/without SI request
· Case2: Assistance Information delivery during RRC_CONNECTED
· Case3: Assistance Information delivery during RRC_INACTIVE using SDT in DL
Case 1 has been supported in Rel-16 and Case 2 has been confirmed during SI in TR 38.857. For case 3, we think it should be naturally supported as it has been agreed that the network can send DL LCS, LPP message and RRC message to UE in the case when the UE initiated data transmission using UL SDT. As discussed above, LMF is not aware of the UE RRC state. Therefore, it’s up to serving gNB to decide how to forward NAS message to UE.
Observation 1: Based on the current agreement, LMF is allowed to deliver PRS configuration via DL SDT.
Conflict resolution between DL-PRS and DL-SDT data reception 
In RAN4#100e meeting, an agreement has been made[3]:
	Agreement in RAN4#100-e
MG is not to be considered in the measurement period requirements in RRC_INACTIVE state.


As everyone knows, UE needs a measurement gap for measuring DL-PRSs in RRC_CONNECTED state in order to allow more flexibility. However, according to RAN4#100e agreement, there will be no measurement gap in RRC_INACTIVE state. If so, DL-PRS reception and DL-SDT data reception are very likely to have the collision in time domain, which will cause poor reception quality. Therefore, when in RRC_INACTIVE state, the conflict resolution between DL-PRS and DL-SDT data reception should be considered. 
	Agreement in RAN1#106bis-e:
1. From RAN1 perspective, in RRC_INACTIVE state, reception of DL PRS has lower priority than other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT)
0. FFS how to determine conflicts in DL PRS and other DL signals/channels reception by UE
0. FFS how to handle retuning time for the case when DL PRS and other DL signals/channels are allocated in different BW and/or have the same or different SCS as initial DL BWP
1. Send LS to RAN4 (cc RAN2) and ask if there is any feedback


From RAN1 agreement above which is also informed RAN2 by LS R1-2110644 made in RAN1#106-bis-e meeting, it can be seen that RAN1 has decided PRS measurement is lower priority than other DL signals/channels in RRC_INACTIVE state. That’s because the purpose of PRS measurement in RRC_INACTIVE state is not for low latency. From RAN2 perspective, we think this solution should be confirmed .
Observation 2: If there is no measurement gap in RRC_INACTIVE state, DL-PRS reception and DL-SDT data reception are very likely to collide in time domain.
Proposal 2: RAN2 should confirm RAN1’s solution to handle the confliction between DL-PRS and DL-SDT channels/signals reception in RRC_INACTIVE state, i.e., reception of DL PRS has lower priority than other DL signals/channels.  
1.3 UL/DL+UL positioning in RRC_INACTIVE
Supported SRS type in RRC_INACTIVE 
	Agreement in RAN1#106bis-e
· Send LS to RAN2 with the outcome of RAN1 discussion on types of SRS for positioning to be supported by UEs in RRC_INACTIVE state
· From RAN1 perspective, support of semi-persistent SRS for positioning by RRC_INACTIVE UEs is feasible
· It is up to RAN2 to confirm support of semi-persistent SRS for positioning by RRC_INACTIVE UEs and determine necessary signalling details


Based on RAN1’s common understanding, it has agreed support of periodic SRS in RRC_INACTIVE state. Furthermore, RAN1 has showed the feasibility of support of semi-persistent SRS based on the above agreement. In our view, semi-persistent SRS can be activated via RRC Release message as the same as periodic SRS. However, compared to periodic SRS, semi-persistent SRS can be deactivated via MAC-CE in DL-SDT at any time, which brings extra flexibility and saves the UE power. Therefore, our view is that RAN2 should confirm RAN1’s recommendation, i.e. support both periodic and semi-persistent SRS.
Proposal 3: RAN2 confirms the support of periodic SRS and semi-persistent SRS in RRC_INACTIVE state.
SRS configuration transfer 
In SDT agenda, it has been agreed that CG(configured granted) resources are configured by RRCRelease with SuspendConfig. Since both SRS configuration and CG resources are for UL transmission during SDT active period, it is naturally to support SRS configurations carried by RRCRelease with SuspendConfig. In order to achieve low latency, we propose to configure SRS parameters by Message B or 4 in the case when 2 or 4 step RACH based access is chosen for SDT.
Furthermore, for the UE initiated data transmission using UL SDT, it has been agreed that the network can send DL LCS, LPP message and RRC message to the UE. Consequently, it should be able to support SRS configuration carried by SDT DL RRC message.
Also, in TR 38.857, it has been confirmed that ProvideAssistanceData in RRC_CONNECTED for DL-PRS configuration can be used in RRC_INACTIVE downlink positioning. Similarly, for UL/DL+UL positioning, SRS configuration in RRC_CONNECTED should be naturally used in RRC_INACTIVE positioning for the sake of low latency and RRC overhead. 
In summary, we think there are three ways to inform SRS configuration for RRC_INACTIVE UL/DL+UL positioning:
· Alt 1: by SDT DL RRC message
· Alt 2: by RRCRelease with SuspendConfig
· Alt 3: use SRS configuration in RRC_CONNECTED
In RAN2#115e meeting, it is agreed that if periodic SRS is supported in RRC_INACTIVE, then SRS configuration is transmitted by RRCRealease with SuspendConfig, i.e. Alt 2. We think this is also applicable for semi-persistent SRS. 
In addition, considering the limited time budget and to reduce spec effort, the SRS configuration can reuse the existing design for simplicity. Some proposals were mentioned in previous discussion to suggest delta SRS configuration, e.g. for SRS in RRC_INACTIVE state, gNB only configures some differentiated SRS parameters by RRCRelease with SuspendConfig against a reference SRS configuration. However, we don’t see the need of this kind of enhancement as it may sacrifice the flexibility of SRS configuration only for the sake of a bit RRC overhead. Furthermore, it will cause more specification effort.  
Proposal 4: Support SRS configuration carried by
· SDT DL RRC message
· Message B or 4 can be considered in the case when 2 or 4 step RACH based access is chosen for SDT
· RRCRelease with SuspendConfig
· SRS configuration in RRC_CONNECTED
In addition, based on the following RAN1 agreements, it has been agreed that SRS for positioning bandwidth, SCS and CP type are configured by RRC and can be different from that of initial UL BWP. However, it is still unclear the relationship between SRS BWP and SDT BWP. 
	Agreement in RAN1#106-bis-e
· For RRC_INACTIVE UEs, SRS for positioning bandwidth, SCS and CP type are configured by RRC and can be different from that of initial UL BWP configured by the system information


As shown in Figure 1, where UE receives RRCRelease with SuspendConfig in time t0 to trigger UE in RRC INACTIVE state. The RRCRelease with SuspendConfig includes SDT configuration, such as SRS configuration for positioning, CG resources, etc.. Then, UE initiates SDT in t1 and end the SDT in t2 (indicated by RRC). So the SDT active period is between t1 and t2. 
· For semi-persistent or periodic SRS, gNB can activate SRS transmission by RRC release message. After SRS release activating SRS transmission at t0, UE will start transmit SRS no matter it is within SDT active period or not. During SDT active period, gNB can also use MAC CE to re-activate or deactivate the semi-persistent SRS transmission. 
· However, if SRS BWP/SCS configured by RRCRelease with SuspendConfig is not aligned with SDT BWP/SCS, SRS should not be transmitted during SDT active period. 
[image: ]
Figure 1 SRS transmission in RRC INACTIVE
Proposal 5: For UL/DL+UL positioning in RRC INACTIVE, periodic SRS or semi-persistent SRS should start to be transmitted after RRCRelease signalling.
· If SRS BWP/SCS configured by RRCRelease with SuspendConfig is not aligned with SDT BWP/SCS, SRS should not be transmitted during SDT active period
With regard to TA issue for SRS transmission, we don’t see any difference with the TA issue of SDT PUSCH transmission which is discussed in SDT agenda. 
Observation 3: SRS TA can follow conclusion of SDT discussion, there is no need to discuss in positioning agenda.
Conclusions
In this contribution, we provide our views about positioning in RRC INACTIVE and make the following observations and proposals:
Observation 1: Based on the current agreement, LMF is allowed to deliver PRS configuration via DL SDT.
Observation 2: If there is no measurement gap in RRC_INACTIVE state, DL-PRS reception and DL-SDT data reception are very likely to have the collision in time domain.
Observation 3: SRS TA can follow conclusion of SDT discussion, there is no need to discuss in positioning agenda.
Proposal 1: Support all location service types from RAN2 perspective including MT-LR, MO-LR, NI-LR and differed MT-LR.
Proposal 2: RAN2 should confirm RAN1’s solution to handle the confliction between DL-PRS and DL-SDT channels/signals reception in RRC_INACTIVE state, i.e., reception of DL PRS has lower priority than other DL signals/channels.  
Proposal 3: RAN2 confirms the support of periodic SRS and semi-persistent SRS in RRC_INACTIVE state.
Proposal 4: Support SRS configuration carried by
· SDT DL RRC message. 
· Message B or 4 can be considered in the case when 2 or 4 step RACH based access is chosen for SDT
· RRCRelease with SuspendConfig
· SRS configuration in RRC_CONNECTED
Proposal 5: For UL/DL+UL positioning in RRC INACTIVE, periodic SRS or semi-persistent SRS should start to be transmitted after RRCRelease signalling.
· If SRS BWP/SCS configured by RRCRelease with SuspendConfig is not aligned with SDT BWP/SCS, SRS should not be transmitted during SDT active period
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