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1. Discussion
Generally, the level of the calculus required for the positioning algorithms for the angle-based and distance based are different. For the angle-based positioning algorithm, all needed is only the knowledge of the trigonometric functions. On the other hand, for the distance-based positioning algorithm e.g., for the RTT-based, a complicated equation set with second-order unknown variable needs to be solved. For instance, a positioning equation with 2-D coordinate example is indicated as follows: 

                              equation (1)
where ,  and  denotes the anchor UE 2-D coordinates respectively; (x,y) denotes the unknown 2-D coordinates of the UE to be positioned; c denotes the speed of light and t denotes the time of flight between the UE being positioned and an anchor UE. 
It can be viewed as a kind of non-linear least squares problems. To solve such problem, Jacobian matrix and inverse matrix operation may be needed if Foy’s method is applied [1]. As a result, we can find that since the level of the calculus required is different for the angle-based and distance-based positioning method, it is wrong to conclude that a low-end location server UE can support all positioning methods naturally.
Observation 1: the required level of the calculus is different for the angle-based and distance-based positioning method.
Also, generally, the accuracy of the angle-based positioning method is lower than the distance-based positioning method. For example, the AoA method can be performed well only when the target is not far away from anchor site due to the limitation of the beam width of the measured PRS signal. On the other hand, RTT-based positioning method accuracy is relatively high due to the deny of the need of the timing synchronization between the target and anchor site, but may require more time to finish the positioning task due to the round-way reference signal exchange. It could be found that applying different positioning methods can lead to different performance in terms of accuracy, latency, etc.
Observation 2: applying different positioning methods can lead to different performance experience in terms of accuracy, latency, etc.

In order to fulfill the positioning QoS requirement coming from the upper layer, in our opinion, the first step is to let the UE involved in the positioning session select a proper SL server UE that is eligible for the proper positioning method.
According to Figure 1, UE1 can retrieve the positioning server UE capabilities (capable of UE-based positioning or not for each indicated positioning methods) in the step 3 from the group of located UEs discovered in the step 2. If fortunately, a proper positioning server UE can be selected from the discovered anchor UEs, then everything is done. However, also according to [2], it is possible that a SL Positioning Server UE is operated by a separate UE other than anchor UEs or the target UE, which implies that a proper server UE cannot be selected from the group of discovered anchor UEs. In such cases, UE1 needs to perform the SL Positioning Server UE discovery and selection in the step 5a in Figure 1. but our concern is that a proper server UE is highly likely not to be selected, if discovery message dos not include any information about the server UE supported positioning method.
Observation 3: it is possible that a SL Positioning Server UE is operated by a separate UE other than anchor UEs or the target UE.


Figure 1: SL Positioning Server UE discovery & selection is performed before AS capability exchange between UE1 and the selected SL Positioning server UE, according to [2].
If an improper SL Positioning server UE is selected, after AS message exchange, UE1 find the probability of the server UE being able to provide a positioning result with a satisfied QoS result is low, it can do nothing to make correction to try to make the positioning procedure fulfill the positioning QoS requirement. For example, if it chooses to terminate the ongoing positioning session and trigger a new one, the timing requirement can still not be satisfied, even if it is lucky to choose a proper server UE to perform a more accurate positioning method in the second round; on the other hand, if it sticks to the already chosen server UE with only capability of angle-based positioning method, it is highly likely that the positioning accuracy cannot be met. 
[bookmark: _GoBack]Observation 4: when the UE1 finds that an improper server UE being selected from the discovery procedure, it can do nothing to fulfill the positioning QoS requirement, neither in the way of re-triggering a new positioning session to choose a new server UE, nor in the way of sticking to the already selected server UE.
As a UE vendor, we think it is important to reduce unnecessary cost to produce and deploy SL positioning server UEs in practice, which is in beneficial for promoting the SL positioning service. Hence, the exists of both low-end and high-end SL positioning server UEs should be allowed. For example, in certain areas/use scenarios, if QoS requirement with lower positioning accuracy is sufficient, we could deploy low-end SL positioning server UEs in the proximity. Also, it should be noted that the case of SL positioning server UE is different from the legacy LMF which is deployed by mobile network operators. Regarding the LMF deployment, to ensure the quality of positioning service, and considering a very large service area only needs one such entity, the overall cost is not high though it could be extremely powerful. On the other hand, a SL positioning server UE only serves for limited area due to the restriction of wireless signal propagation loss, in order to cover a large OOC area, hundreds of the SL positioning server UE may need to be deployed. Also, the business model in the OOC scenario is not clear at all. At the initial trial stage of deploying the SL positioning service in the OOC area, available of low-end SL positioning server UEs in the market may attract more operators for the SL positioning service. 
[bookmark: _Hlk165882464]Observation 5: available of both high-end and low-end of SL positioning server UE in practice is beneficial for promoting the SL positioning services in the initial trail stage, bearing in the mind the following factors:
· different from the LMF, a SL positioning server UE only serves for limited area due to the restriction of wireless signal propagation loss
· the business model in the OOC scenario is not clear at all. The burden of the hardware cost enforced on potential operators should be alleviated as much as possible
So, in our opinion, it is very important for the RAN2 to agree on including the supported/required positioning methods for the SL positioning server UE in the RSPP metadata field in the discovery message, for the purpose of making selection of the qualified SL Positioning server UE in the possible intersection serving area of low-end and high-end SL positioning server UE, as indicates as follows.



(a) An example of discovery mode A implementation for selection of SL positioning server UE

                
(b) Another example of discovery mode B implementation for selection of SL positioning server UE
Figure 2: the information of the supported/required positioning methods to be included in the SL discovery msg for making selection of the SL Positioning server UE
Proposal 1: RAN2 to agree that the candidate SL positioning server UE or the target UE to indicate the supported/ the required SL positioning method in the discovery msg. 
A corresponding Text proposal of TS 38.355 regarding including related IEs in the Discovery message is provided in the Annex section.
Proposal 2: RAN2 to agree the text proposal of TS 38.355 regarding supported/required server UE SL positioning methods in the following Annex section. 

Conclusion: 
Observation 1: the required level of the calculus is different for the angle-based and distance-based positioning method.
Observation 2: applying different positioning methods can lead to different performance experience in terms of accuracy, latency, etc.
Observation 3: it is possible that a SL Positioning Server UE is operated by a separate UE other than anchor UEs or the target UE.
Observation 4: when the UE1 finds that an improper server UE being selected, it can do nothing to fulfill the positioning QoS requirement, neither in the way of re-triggering a new positioning session to choose a new server UE, nor in the way of sticking to the already selected server UE.
Observation 5: available of both high-end and low-end of SL positioning server UE in practice is beneficial for promoting the SL positioning services in the initial trail stage, bearing in the mind the following factors:
· Different from the LMF, a SL positioning server UE only serves for limited area due to the restriction of wireless signal propagation loss
· the business model in the OOC scenario is not clear at all. The burden of the hardware cost enforced on potential operator should be alleviated as much as possible

Proposal 1: RAN2 to agree that the candidate SL positioning server UE or the target UE to indicate the supported/ the required SL positioning method in the discovery msg. 
Proposal 2: RAN2 to agree the text proposal of TS 38.355 regarding supported/required server UE SL positioning methods in the following Annex section. 
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Annex:	Text Proposal for the SLPP regarding server UE positioning methods
· [bookmark: _Toc156326427]–	RSPP-Metadata
The IE RSPP-Metadata includes the UE information included in Discovery Message for ranging and sidelink positioning.
-- ASN1START
-- TAG-RSPP-METADATA-START

RSPP-Metadata ::= SEQUENCE {
    ue-RoleList               BIT STRING { anchorUE(0), serverUE(1), targetUE(2) } (SIZE (1..8)),
knownLocationAvailable    ENUMERATED {true}   OPTIONAL
positioningMethodList  BIT STRING {AOA (0), RTT (1), TDOA(2), TOA (3)}
}

-- TAG-RSPP-METADATA-STOP
-- ASN1STOP

	RSPP-Metadata field descriptions

	ue-RoleList
This field indicates the UE role associate with the discovery message. This is represented by a bit string, with a one value at the bit position means the particular UE role associate with the discovery message.
-	bit 0 indicates whether the UE supports UE role as an Anchor UE or not;
-	bit 1 indicates whether the UE supports UE role as a Server UE or not;
-	bit 2 indicates whether the UE supports UE role as a Target UE or not;

	knownLocationAvailable
This field indicates whether the location of an Anchor UE is known or is able to be known, e.g., via Uu based positioning. The field can only be present if the bit 0 of ue-RoleList is set.

	PositioningMethodList
This field indicates the supported positioning methods when serving as a Server UE, or the positioning methods required for the candidate Server UE. This is represented by a bit string, with a one value at the bit position implies the supportness or the requirement of the particular positioning method.
· bit 0 indicates whether the AOA positioning method is supported or required;
· bit 1 indicates whether the RTT positioning method is supported or required;
· bit 2 indicates whether the TDOA positioning method is supported or required;
· bit 3 indicates whether the TOA positioning method is supported or required;
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