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Abstract: This contribution evaluates the solutions for key issue #5 and makes the final conclusion.
1.
Introduction
There are two solutions captured in the TR 23.752 v0.6.0 to address the Key Issue #5. This contribution evaluates these solutions and makes the conclusion for Key Issue #5.
2.
Discussion
The Key Issue #2 on Support direct communication path selection between PC5 and Uu aims to address the following aspects:

-
How to enable path selection between a ProSe direct communication path and a direct network communication path.

-
What functional entities and triggers are responsible for the above path selection.
Two solutions (i.e. solutions #12 and #51) are captured in the TR 23.752 v0.6.0 to address these issues. This paper evaluates these two solutions and makes the conclusion.
· Solution #12 proposes that the path selection policy rules are determined by PCF based on AF request (e.g. based on topology formation or changes observed [criteria outside of the scope of SA WG2]) or any other relevant network data analytics as defined in TS 23.288 [24] e.g., user data congestion analytics in clause 6.8 in TS 23.288 [24], QoS sustainability in clause 6.9 in TS 23.288 [24] and/or using existing (R)AN notifications as defined in TS 23.501 [6] (e.g. on expected QoS targets fulfilments). This solution relies on the AF to receive and forward RAN notifications and/or NWDAF analytics to the PCF. This solution has impact on PCF, AF and UDR.
· Solution #51 proposes two options for PCF to provide the path selection policy to the UE. Option 1 defines the mapping between all or specific ProSe services to PC5 reference point or Uu interface and proposes this mapping is included in the service authorization provisioning policy/parameter (e.g. solution#17 for KI#8) to the UE. Option 2 proposes to enhance URSP rule by extending "Non-Seamless Offload indication" indication or adding a new indication for PC5 reference point.
The “direct communication path selection between PC5 and Uu” refers to the procedure on how a UE selects a communication path between PC5 interface and Uu interface before it establishes connection with the network or another UE. This procedure should be performed once before the communication starts. The UE may use the provisioned policy from the network to select the appropriate communication path. Therefore, by nature the path selection should be “static” rather than “dynamic”, and the network provisioned authorization policy is good enough to achieve this purpose, one example is that PC5 RAT selection policy is already defined in TS 23.287. Regarding to whether path selection policy is part of service authorization policy or part of URSP rule, it seems the former is more appropriate considering ProSe policy has separate set information for ProSe, e.g. as defined in sol#17.
Proposal 1: Option 1 of Solution #51 is used as basis for normative work for key issue #5 Support direct communication path selection between PC5 and Uu.
For the usage of NWDAF analytics and QNC to update the path selection policy, it is not clear whether such optimization is needed or useful.
-
For QoS Notification Control from NG-RAN, it is not clear how to update the path selection policy based on QNC as QNC report from RAN is at per QoS Flow granularity (i.e. when the QoS target is not fulfilled for a special QoS Flow, the QoS target for other QoS Flows could be fulfilled), and currently there’s no study in RAN group to use QNC to detect the QoS targets fulfilment per path. Also, for the QNC, the NG-RAN should try to fulfil the GFBR, the PDB and the PER of the QoS profile again for the GBR QoS Flow, which may cause the update of path selection policy ineffective. Furthermore, to use QNC, the QoS Flow(s) related to QNC should exist in the PDU Session for the UE. Therefore, there may be the case that the GBR QoS Flow(s) are unnecessarily added to the PDU Session although the QoS Flow(s) are not used because PC5 path is selected.
-
For the network data analytics from NWDAF, the NWDAF analytics data needs to be transferred to AF and then to the PCF which brings more system complexity. The QoS sustainability and network performance analytics in step 2c are based on the assumption that AF provide some input and subscribe such notification, it is not clear how QoS sustainability and network performance analytics are used for PCF to update the path selection policy, and this kind of update also potentially makes the policy unstable.
The usage of NWDAF analytics and QNC to update the path selection policy brings system complexity and little benefit or even makes the policy unstable.
In addition, if HPLMN for all UEs to be involved for communication is not same, how all PCFs belonging to different PLMNs can make aligned path selection policy for the UE is questionable.
Proposal 2: NWDAF analytics and QNC are not used for path selection policy generation/update.
Regarding determining/updating the path selection policy rules based on AF request (e.g. based on topology formation or changes observed [criteria outside of the scope of SA WG2]), how the AF request affects setting the path selection policy as well as how the determined path selection policies for all UEs to be involved for communication are aligned are not clear.
Let's think about the AF request for the path selection policy rules by using the procedure described in Solution#39 and excerpted as below.
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Figure 6.39.2.1-1: ProSe group discovery
We can think that AF request for the path selection policy rules is made in step 1.

a)
Based on the group formation, the AF can provide the input about "PC5 preferred" to the PCF.
Note that the AF has to provide the request to all HPLMNs for UE-1, UE-2 and UE-3 if these UEs do not belong to the same HPLMN.

b)
Based on the AF request, the PCF can try to change the path selection policy from Uu preferred to PC5 preferred.

b-1)
If some of these UEs (e.g. UE-3) is not authorized to perform PC5 communication in the serving PLMN, the PCF for UE-3 cannot change the path selection policy from Uu preferred to PC5 preferred. If UE-3's HPLMN and other UEs' HPLMN are different, other UEs' PCF is impossible to know that the path selection policy for UE-3 cannot be changed to PC5 preferred.
Therefore, in this case, the path selection policies for all UEs to be involved for communication are not aligned. In addition, to communicate each other, Uu path needs to be selected.
b-2)
If all UEs are authorized to perform PC5 communication in the serving PLMN, the path selection policy can be changed from Uu preferred to PC5 preferred and the updated path selection policy is provided to the UE. All UEs perform step 3 in the above procedure, but there may be the case that PC5 discovery fails which means some UE cannot discover other UE over PC5 or PC5 communication is considered not appropriate due to PC5 signal quality, etc.
In this case, Uu path needs to be selected to communicate each other.
The usage of AF request to determine or update the path selection policy brings no benefit and there is doubt regarding how to work.
Proposal 3: AF request is not used for path selection policy generation/update.
3.
Proposal
It is proposed to capture the following changes into TR 23.752.
* * * * First change * * * *

7.5
Key Issue #5: Support direct communication path selection between PC5 and Uu
For Key Issue #5 (Support direct communication path selection between PC5 and Uu):
-
Solution #12: "Policy based network-assisted Path Selection" 
-
Solution #12 proposes that the path selection policy rules are determined by PCF based on triggers:

-
by the PCF (as described in clause 6.2.2 in TS 23.287 [5])

-
by the UE (as described in clause 6.2.4 in TS 23.287 [5]),

-
by the AF (as described in clause 6.2.5 in TS 23.287 [5]).

-
Solution #12 also proposes policy rules update based on:

-
QNC notifications from RAN

-
or analytics information from NWDAF

-
or AF request based on topology formation or changes observed [criteria outside of the scope of SA WG2].
-
In this solution, AF has to receive and forward RAN notifications and/or NWDAF analytics to the PCF.

-
Solution #12 has impact on PCF, AF and UDR.
-
For the usage of NWDAF analytics and QNC to update the path selection policy in Solution #12, it is not clear whether such optimization is needed or useful.

-
For QoS Notification Control from NG-RAN, it is not clear how to update the path selection policy based on QNC as QNC report from RAN is at per QoS Flow granularity (i.e. when the QoS target is not fulfilled for a special QoS Flow, the QoS target for other QoS Flows could be fulfilled), and currently there is no study in RAN group to use QNC to detect the QoS targets fulfilment per path. Also, for the QNC, the NG-RAN should try to fulfil the GFBR, the PDB and the PER of the QoS profile again for the GBR QoS Flow, which may cause the update of path selection policy ineffective. Furthermore, to use QNC, the QoS Flow(s) related to QNC should exist in the PDU Session for the UE. Therefore, there may be the case that the GBR QoS Flow(s) are unnecessarily added to the PDU Session although the QoS Flow(s) are not used because PC5 path is selected.
-
For the network data analytics from NWDAF, the NWDAF analytics data needs to be transferred to AF and then to the PCF which brings more system complexity. The QoS sustainability and network performance analytics in step 2c are based on the assumption that AF provide some input and subscribe such notification, it is not clear how QoS sustainability and network performance analytics are used for PCF to update the path selection policy, and this kind of update also potentially makes the policy unstable.

The usage of NWDAF analytics and QNC to update the path selection policy brings system complexity and little benefit or even makes the policy unstable.
In addition, if HPLMN for all UEs to be involved for communication is not same, how all PCFs belonging to different PLMNs can make aligned path selection policy for the UE is questionable.
-
Regarding determining/updating the path selection policy rules based on AF request (e.g. based on topology formation or changes observed [criteria outside of the scope of SA WG2]), how the AF request affects setting the path selection policy as well as how the determined path selection policies for all UEs to be involved for communication are aligned are not clear.
The usage of AF request to determine or update the path selection policy brings no benefit and there is doubt regarding how to work.
-
Solution #51: "Provisioning policy based path selection between PC5 and Uu" proposes two options for PCF to provide the path selection policy to the UE. 
-
Option 1 defines the mapping between ProSe service type/Application ID to PC5 reference point or Uu interface and proposes this mapping is included in the service authorization provisioning policy/parameter (e.g. Solution#17 for KI#8) to the UE. 
-
Option 2 proposes to enhance URSP rule by extending "Non-Seamless Offload indication" indication or adding a new indication for PC5 reference point.
* * * * Next change * * * *

8.5
Key Issue #5: Support direct communication path selection between PC5 and Uu
For Key Issue #5 (Support direct communication path selection between PC5 and Uu), the followings are taken as conclusion:

-
Path selection policy as defined in option 1 of solution #51 is provided to the UE to indicate which path(s) is preferred for all or specific ProSe services (i.e. PC5 preferred, Uu preferred or no preference indicated).
NOTE:
Which information is used to identify the ProSe service (e.g. Traffic Descriptor as defined in TS 23.503 [18], Application ID) will be decided during the normative phase.
-
The path selection policy can be (pre)configured in the UE or provided by the PCF.
-
NWDAF analytics and QNC are not used for path selection policy generation/update.
-
AF request is not used for path selection policy generation/update.
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