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Introduction

During RAN2#103bis it was agreed to have an email discussion on RAT selection for SL.
	[103bis#40][NR/V2X] RAT selection for SL (ZTE)


To discuss how we perform RAT selection for SL (e.g. based on extension/reuse of TX profile), how we perform Uu/SL interface selection. And to discuss what AS aspects need to be considered if agreed that we need to consider AS-level.


Intended outcome: Report to next meeting


Deadline:  Thursday 2018-11-01




This email discussion mainly aims to collect companies’ perspectives and preferences on the key issues and potential solutions for RAT selection for SL.

Discussion

Background
According to TR 22.886 [1], it is required that the 3GPP network shall allow the operator to associate a V2X application to one or more 3GPP RATs in a UE supporting V2X application. To be specific, the V2X UE supports multiple radio access technologies (RATs), including LTE and 5G New RAT (NR). The V2X UE should choose the best technology to support the given application of interest. The best RAT is selected based on information configured by the network (e.g., mapping between application ID and RAT or PSID/ITS AID and RAT) or QoS-related requirements provided by the application when establishing the service. Other factors may be taken into account during the RAT selection, such as number of V2X UEs using a given technology and presence of RSUs.

In addition, the key issue #2 “3GPP PC5 RAT selection for a V2X application” has been studied in SA2. The following two solutions has been captured in the TR 23.786 [2].

Solution1:
It is proposed to use the "Tx Profiles" approach to solve the key Issue #2 by extending "Tx Profiles" to cover NR PC5 transmission mechanisms. Contents of TX Profile can be defined by the AS layer while configuration of "Tx Profiles" associated with the V2X services, e.g. PSID or ITS-AIDs of the V2X applications, needs to be defined by the V2X layer. 

It should be noted that "Tx Profiles" based approach is specified in Rel-15 V2X to solve the backward-compatibility issue with Rel-14 V2X regarding PC5 transmission of V2X messages. A UE shall be configured with the mapping of services types to Tx Profiles and selects a Tx Profile to use based on the upper layer provided service type (PSID/ITS-AID). In Rel-15, the Tx Profile value could be either Rel-14 or Rel-15. 
Solution2:
This solution proposes to define a mapping of PC5 RAT type and the V2X services, e.g. PSID or ITS-AIDs of the V2X application. The UE is provisioned with the mapping information and is able to select a PC5 RAT type when sending V2X messages over PC5. If a V2X service identified by e.g. PSID or ITS-AID is required to transfer V2X messages over LTE PC5, the V2X layer provides to AS layer the "Tx profile" associated with the same PSID or ITS-AID if available.
On the other hand, RAT/interface selection for operation is one of the objectives of NR V2X SID, which aims to study if additional mechanism are required for decision on whether LTE PC5, NR PC5, LTE Uu or NR Uu shall be used for operation in coordination with SA2. 

In the following paper, we will divide the discussion into two parts: RAT selection for SL and Uu/SL interface selection. 
RAT selection for SL
Generally speaking, the LTE RAT and NR RAT may provide different characteristics in terms of data rate, latency, message transfer range and so on. So, it is possible to decide which RAT type is the most suitable PC5 RAT to meet the service requirement of a certain V2X application in advance. On the other hand, the basic safety V2X services will last for a long period of time and the transmission of such service has to be compatible with the Rel-14 V2X UEs. Based on these analysis, it is natural to associate the service type with the RAT selection. Here the service type is used to reflect the service/QoS requirement of a certain V2X application. And the compatibility issue should be considered when associate the service type with RATs. 

	Company 
	Question 1: Do you agree that the RAT selection for SL should be associated with service type?

	
	Option (Agree/Disagree)
	Detailed comments

	Ericsson
	Agree
	From QoS and compatibility’s point of view, it is reasonable to associate the RAT selection with the service type. 

	Lenovo/ MotM
	Agree
	The evaluation if the new application(s)/ service type can be better served on a particular RAT has to be carried out in upper layers (with or without support from AS) like V2X application layer, V2X client, V2X facility layer and/ or in NAS.

	OPPO
	Agree
	

	ZTE
	Agree
	

	Interdigital
	Agree
	Based on QoS of the service and requirement to be backward compatible with previous releases, some services (e.g. safety services) may need to use LTE RAT while other services (e.g. stringent QoS) may need to use NR RAT.  Services which are allowed to utilize either RATs may also exist.

	CATT
	Partial agree
	For broadcast, RAT selection should be associated with service type similar as in LTE.

But for unicast, only service type is not enough, the RAT capability of peer UE should also be considered.

	Intel
	Agree
	In our view, this depends on the question (which we raised in our contribution as well) on whether a given V2X application is expected to generate packets with the same (or similar) QoS requirements or whether the generated packets can correspond to different QoS requirement and hence be mapped to different RATs. We believe that the former case is most likely and hence, the RAT selection can then be based on service type (i.e. same RAT(s) for a certain V2X application). 

	vivo
	Agree
	

	ITRI
	Agree
	

	Apple
	Agree
	

	Nokia
	Agree
	

	MediaTek
	Agree
	

	Qualcomm
	Agree
	

	Samsung
	Agree
	Basic safety use cases are served with LTE-V2X SL. NR-V2X SL should be associated with advanced use cases.

	Xiaomi
	Agree
	

	Huawei
	Partially agree
	First, we can take the service type based RAT selection as a baseline. Particularly, the basic safety services need to be mapped to the LTE SL only . By contrast, for the advanced V2X service, we agree with Interdigital that some of them may be allowed for either RATs. 

Then, for an advanced V2X service which allows either RATs, it does not necessarily have only one QoS requirement, but instead may have more than one. Therefore, for those advanced V2X services allowed for either SL RATs, we may further consider a QoS-level RAT selection for each packet, in order to select a proper SL RAT to meet this packet's actual QoS requirement. 

	ITL
	Agree
	It is a simple way to select the RAT according to the service type.

	Hyundai 
	Agree
	

	LGE
	Agree
	


Summary of Q1
Count:
Agree: 17
Partially Disagree: 2
All the companies agree that the RAT selection for SL should be associated with service type. Some companies suggest that only service type is not enough, other metrics might also be considered. 
Proposal 1: The RAT selection for SL should be associated with service type. 
Suppose the RAT selection for SL is associated with service type, one follow-up question is whether multiple RATs could be associated with a certain V2X service type. According to TR 22.886, “the 3GPP network shall allow the operator to associate a V2X application to one or more 3GPP RATs in a UE”. So the following options seem possible for the service type and RAT association:

Option 1: LTE RAT only for a given V2X service type, where only LTE RAT could be used for it. 
Option 2: NR RAT only for a given V2X service type, where only NR RAT could be used for it. 
Option 3: LTE RAT and NR RAT for a given V2X service type, where either LTE or NR could be used for it.
Option 4: LTE RAT and NR RAT for a given V2X service type, where both LTE and NR could be used for it.
Option 5: Other potential association between RAT and service type (if this option is selected, please give detailed description)
Option 6: Leave it to SA2 to decide whether there can be the option of "LTE and/or NR" for the RAT and service type association.
For the basic safety service, the transmission of such service has to be compatible with the Rel-14 V2X UEs and it might be associated with LTE RAT only (Option 1). For advance V2X service which requires very high reliability and low latency, only NR RAT might be used for the V2X message transmission (Option 2). In addition, according to TR 22.886 [1], there might be different set of KPIs for a given use case. With the advance V2X service that does not have stringent QoS requirement, the V2X message might be delivered via either NR or LTE RAT. So LTE and NR RAT might be associated with such advance V2X services (Option 3). Furthermore, both LTE and NR RAT might be used at the same time to improve the reliability or data rate for a given V2X service (Option 4). For Option 1 and Option 2, the service type can uniquely determine the RAT that could be used to deliver the V2X message. For Option 3 and Option 4, other criteria should be considered to determine whether LTE or NR RAT or both shall be selected.
	Company 
	Question 2: Which option(s) should be considered in NR V2X for the association between RAT and V2X service type?  

	
	Option 
	Detailed comments

	Ericsson
	1, 2, 3
	In addition to the compatibility and QoS issues, services requiring unicast/groupcast with ACK/NACK can only be supported by NR SL. For broadcast based V2X service, which does not have stringent compatibility and QoS requirements, either LTE SL or NR SL can be used. We don’t see clear use case or scenario where both LTE SL and NR SL are needed to improve the reliability/data rate.

	Lenovo/ MotM
	
	The options are not mutually exclusive. For one application/ service, it could be option ‘x’ for other it could be option ‘y’. These are to be determined in upper layer and lower layer is then just responsible to transmit it on “its” RAT/ interface.

	OPPO
	1,2,4
	1 and 2 are needed anyway for backwards compatible issue and for taking benefit from NR-V2X respectively. 4 is also needed considering V2X is always a resource-hungry traffic, i.e., it is helpful to let AS layer to use the resource of RAT-A if the resource of RAT-B is congested.

	ZTE
	1,2,3,4
	For option 1, 2, 3, we think it should be supported. For Option 4, it could be FFS. It depends on whether we support the scenario that multiple RATs could be used simultaneously by the same V2X application for throughput and reliability enhancement, etc.

	Interdigital
	1,2,3
	There will be services which can only be associated with one RAT so 1 and 2 are needed.  A service may also be associated with either (from compatibility or QoS requirements perspective, either RAT is acceptable).  We don’t see the advantage of 4, since reliability can be achieved in a single RAT (e.g. PDCP duplication, further NR reliability).

	CATT
	N/A
	We think the association between service and RAT should be decided by SA.

For basic safety service, both LTE and NR can be used considering there may be UEs only support LTE, while there may be some other UEs only support NR;

For advanced service, only NR can be used considering the tight latency and reliability requirement.

	Intel
	1, 2, 4
	While option 1 and 2 seem clear, option 3 seems more like a special case of option 4, i.e. the main difference is whether the selected RAT can change dynamically e.g. based on AS layer considerations (as discussed below). Option 4 is applicable in case the V2X service type is agnostic to the choice of a particular RAT and hence transmission on either LTE or NR PC5 for individual packets is applicable. 

	vivo
	1,2,4
	Agree with Ericsson and OPPO on the need of Option 1 and Option 2.

However, for Option 3, we think it can be realized as a special case for Option 4. When higher layer decides that LTE RAT and NR RAT are both allowed for a given V2X service type, AS layer can further determine whether LTE or NR RAT or both shall be selected taking account of the stringent KPIs, e.g., reliability, data rate. Therefore, Option 4 is also needed and can cover the case for Option 3.

	ITRI
	1,2,3,4
	Agree with ZTE view point, we should support option 1, 2, 3. For option 4, it should be FFS. 

	Apple
	1,2,3,4
	Regarding option 4, we think having this possibility could make a better use of resource based on the dynamic loading status of each RAT. In addition, reliability and throughput could also be improved.  

	Nokia
	1, 2, 3, 4
	Option 3 – only for unicast or groupcast, so that the peer UEs or UE in the group may mutually select one of the RAT for the SL transmission during e.g. SL connection setup.

Option 4 only if there would be V2X services requiring the UE to have simultaneously NR and LTE capability to support it.

	MediaTek
	At least 2 and 4, but see comments
	We are not sure the question is phrased quite right, because what RAT is selected would also depend on the UE transmission capabilities, e.g. what would an NR-only UE do with an LTE-only service?  For this reason we think option 1 doesn’t make long-term sense.  Similarly, option 4 assumes the UE would necessarily have LTE support.  We assume basic safety services should be sent on all RATs that the UE supports, for the benefit of UEs listening on the corresponding RAT.  So it may make more sense to consider “NR only” (option 2, e.g. for unicast/groupcast services) and “all supported RATs” (option 4, e.g. for basic safety services).

It seems technically possible also to have “any supported RAT” (option 3), but we aren’t sure exactly what the use case would be; it must be a broadcast service (otherwise LTE support would not be possible), but why does it only need to reach listeners on one of the two RATs?

	Qualcomm
	1, 2, 4 
	For SL broadcast, option 1 or 2 can be used. For SL groupcast and unicast only NR is supported. So, only Option 2 can be used. For any LTE-based SL broadcast service, a capable UE may use NR SL broadcast at thet same time. For this reason, Option 4 can be supported. But that is the only use case, I do not see there is a reason to support Option 3..

	Samsung
	1, 2
	NR-V2X SL should be designed for advanced use cases which require either more stringent QoS or LTE-level QoS. So regardless of QoS requirement NR-V2X SL should be selected for advanced use cases. LTE-V2X SL should be selected for basic safety service for compatibility.

	Xiaomi
	1, 2, maybe 3
	Option 3 requires SA work. How to provide the LTE and NR QoS of one V2X packet or the mapping between LTE and NR QoS?

Regarding option4, we don’t see the reason why UE needs to duplicate the packet in LTE and NR. Either RAT should solely fulfill the requirement if selected by UE.

	Huawei
	1, 2; (3 or 6)
	We agree with the discussion texts above this table that for basic safety service, LTE SL only is needed (Option 1), but for advance V2x services with high-reliability/low-latency requirements, only NR SL can satisfy them (Option 2). So Option 1 and Option 2 are needed as the baselines. 

Also, as seen from TS 22.186, there may still be some advanced V2X services that are not with that harsh requirement and may be either served by NR SL or served by LTE SL. For such services, Option 3 is preferred. Such selection may be up to RAN instead of CN, as only RAN can have full information about radio resource usage and is thus at the best position to make the choice. 

However, as pointed out in our replies for Question 1 and 2, Option 3 is only limited to the advanced V2X services, but cannot be applied to basic safety services. If RAN2 cannot confirm this, we may need to depend on SA2 to decide whether to have such "LTE and/or NR" option from a service perspective. 

	ITL
	1, 2, 3, 4
	We think all options can be considered in NR V2X. But, in order to support option 4, it is necessary to clarify which RAT the UE should select for a given situation.

	Hyundai
	1, 2, 4
	Agree with Oppo’s view on the need of Option 1, 2. For option 4, the basic safety services should be provided via both LTE and NR.

	LGE
	1,2, 6
	We think we need to check SA2 decision or ask a question to SA2.  


Summary of Q2
Count:
Option 1: 16
Option 2: 17
Option 3: 9
Option 4: 11
Option 5: 0
Option 6: 2
A majority of the companies (16/17 of 19) select Option 1 and Option 2, and believe that for a given V2X service type, LTE RAT only or NR RAT only could be associated with it. 

On the other hand, some companies (9 of 19) select Option 3, and think that for a given V2X service type, it might be associated with either LTE or NR RAT. It means that the V2X message for this V2X service type could be delivered via either NR or LTE RAT, but not both. As we know, there might be different set of KPIs for a given use case. With the advance V2X service that does not have stringent QoS requirement, the V2X message might be delivered via either NR or LTE RAT. So LTE and NR RAT might be associated with such advance V2X services. 
In addition, some companies (11 of 19) also select Option 4, and think that for a given V2X service type, it might be associated with both LTE and NR RAT. It means that both LTE and NR RAT might be used at the same time to improve the reliability or data rate for a given V2X service. It is also mentioned that if the V2X messages of a given services are sent on both LTE and NR RATs, it can be beneficial for Rx UE, which may only monitor on one of the RATs.
Last but not least, a couple of companies suggest that we need to check with SA2 or leave it to SA2 to decide whether there can be the option of "LTE and/or NR" for the RAT and service type association.
Based on above comments, it is suggested that LTE RAT only, NR RAT only, or both LTE and NR RAT could be associated with a given V2X service type. Whether LTE or NR RAT could be associated with V2X service type needs further study.  
Proposal 2: For a given V2X service type, it may be associated with: 1) LTE RAT only, 2) NR RAT only, 3) LTE and NR RAT. RAN2 to further discuss whether LTE or NR RAT could be associated with a V2X service type and check with SA2 if necessary. 
In Rel-15, "Tx Profiles" is defined to select appropriate PC5 transmission mechanism for V2X services between Rel-14 LTE PC5 and Rel-15 LTE PC5. The original intention of "Tx Profile"was to address the case of non-backward compatible transmission format between Rel-14 and Rel-15 UEs. Some companies think that Tx profile based approach can be extended to NR to serve the purpose of RAT selection. For example, the Tx profile could be extended to cover Rel-16 NR format. 

In addition, SA2 also mentions the mapping of PC5 RAT type and the V2X services, e.g. PSID or ITS-AIDs of the V2X application. The UE is provisioned with the mapping information and is able to select a PC5 RAT type when sending V2X messages over PC5. The mapping info might be received from upper layer. Alternatively, some companies propose that network might configure the mapping info. For example, the NR network could configure a mapping table between V2X service type and the preferred RAT. When a UE receives that, it could select a RAT accordingly based on the V2X service type of V2X message to be transmitted. 
Based on these analysis, the association between service type with RAT could be realized in following ways: 

Option 1: Reuse Tx profile and extend new Tx profile values, such as Rel-16 NR format.  
Option 2: Define the mapping of RAT type and the V2X services, it can be further divided into the following three cases.

   Option 2-1: The UE upper layer provides the mapping of RAT type and V2X service type, and the V2X service type of each V2X message to AS layer. Then UE AS layer select a RAT type for V2X messages transmission. 

   Option 2-2: The UE upper layer determines the RAT type(s) for a V2X message based on the mapping of RAT type and V2X service and provide the RAT type (s) of each V2X message to AS layer for V2X message transmission.

   Option 2-3: Network configure the mapping of RAT type and the V2X services. UE selects a RAT based on the mapping and the service type of V2X message. 

Option 2-4: Mapping of RAT type and the V2X services is preconfigured. UE selects a RAT based on the mapping and the service type of V2X message

Option 2-5: For the advanced V2X services, network configures the mapping of the RAT type and the service type. UE selects a RAT based on the mapping and service type of those advanced V2X message.

Option 3: Others. If this option is selected, please give detailed description. 
Option 4: RAN2 assume some input would be provided from upper layer to indicate the RAT type to AS layer.
	Company 
	Question 3: For the association between service type and RAT, which option(s) should be considered in NR V2X?

	
	Option 
	Detailed comments

	Ericsson 
	1, 2-3, 2-4
	In our understanding option 1 and option 2 do not exclude each other. Option 1 is related to how the TX profile/RAT mapping is represented in the spec, while option 2 is related to how the mapping is provisioned to the UE. Option 2-1, 2-2 and 2-3 need further clarification, e.g. is it correct understanding that 2-1 and 2-2 are not configured by NW. In our view, the mapping of RAT type(s) and V2X service type(s) can be configured by NW or preconfigured. Thus, in this respect option 2-3, and 2-4 seems to be more in line with LTE baseline. 

	Lenovo/ MotM
	Option 2-2
	The mapping between the V2X applications and their preferred RAT types is purely up to upper layer. The Annex C of TS 22186-g00 has important guidance in this regard:

“When several V2X applications are simultaneously running in the vehicle, total performance requirement to serve that vehicle is not the sum of individual performance requirement of each V2X application

…Because only one driving wheel, one accelerator and one brake exist in a vehicle, the applications in a vehicle may either be combined or operate in a harmonized fashion. Then, V2X messages are also used in a harmonized fashion”

Based on the above, our thinking is that one or more of the upper layers are configured to know the preference of each application on its own or together with other applications and therefore a collective decision is made by the upper layers and a V2X preference or a change of V2X preference is determined. Next, the upper layer sends the V2X preference to AS.

	OPPO
	4
	It is fully up to SA2 decision – would it be enough that we in RAN2 assume some input would be provided from upper layer to indicate the RAT type to AS layer, and leave the final decision to SA2 w.r.t. how this indication is provided / generated, instead of making decision at RAN2 on a SA2 issue?

	ZTE
	1, 2-2, 2-3, 2-4
	Based on SA2's progress, two solutions are mentioned: 1) Tx profile based approach (aligned with the option 1 in Q3); 2) upper layer provide mapping between RAT type and V2X service type (aligned with option 2-1or option 2-2 in Q3). 

As we know, Tx profile value is defined by RAN2 instead of SA2. The content of Tx profile is transparent to the V2X layer. So if SA2 decides to reuse Tx profile, we had to consider the potential RAN2 impact, e.g. extend the Tx profile values. 

For the Option 4, the assumption that upper layer provides the RAT type (s) to AS layer is in fact aligned with Option 2-2. But it only consider the potential AS impact from second solution discussed in SA2.
Since SA2 hasn’t decide which solution to go, it might be reasonable for RAN2 to discuss the potential RAN2 impacts for both solutions and give preference or suggestions from RAN2 perspective.

Currently, we think the options 1, 2-2, 2-3, 2-4 could all be considered for further study.

	Interdigital
	1, 2-3, 2-4
	For option 1 and 2 in Q2, TX profile is sufficient.  For option 3 in Q2, the network may provide some configuration for RAT selection.

	CATT
	Option 1
	Considering the forward compatible with legacy LTE, Option 1 is preferred.

	Intel
	1
	In our view, option 2 seeks to achieve similar functionality as option 1, but the main issue could be potentially exposing the PSID of the V2X application to the AS layer, which does not seem desirable (option 2-1).

	vivo
	2-1, 2-2
	We prefer that upper layer provides the mapping of RAT type(s) and the V2X service. In our understanding, Both Option 2-1 and Option 2-2 are possible and which way to go is more like a stage 3 issue.

	ITRI 
	2-2, 2-3, 2-4
	Since SA2 hasn’t decide which solution is used, RAN2 could be considered option 2-2, 2-3, 2-4 for further study then give the solution. 

	Apple
	1, 2-1, 2-2, 2-3, 2-4, 4
	All the listed solutions could be feasible somehow. 

The differences among solution 2 series mainly reside in that which layer makes the final decision and where the mapping configuration between V2X service type and RAT type comes from.

Furthermore, option 2-3 seems like a combined solution of option 2-1 and option 2-2, without touching the inter-layer operation between upper layer and AS layer.

	Nokia
	1
	We also share some observations expressed above that Option 2 (with its specific suboptions) is actually comprised within Option 1 already. For example, Option 2-2 is the implementation of Option 1 on how upper layer provides Tx profile to AS layer, whereas Options 2-3 and 2-4 are the implementations on provisioning the mapping information to the upper layers of UE for Tx profile determination in network coverage and out-of-network coverage, respectively.

	MediaTek
	1, 2-1
	If we have support for option 3 above (where either LTE or NR could be used for a service), we think there has to be some involvement of the UE AS in the final selection of the RAT.  In general, 2-2, 2-3, and 2-4 seem to assume that there would be a fixed mapping of each service to one RAT.  Also, depending on the network seems not well suited to the out-of-coverage case.

We also understand that options 1 and 2 do not exclude each other and reusing the Tx profile would be one way to capture the constraints on the mapping of services to RATs.

	Qualcomm
	1
	In my understanding, Option 2 just intends to do the same thing where Option 1 has already achieved via Rel-14 TX profile design. The PSID-TxProfile mapping is defined by upper-layer and provides a “RAT type” (as indicatd in TX profile) to AS layer without exposing the PSID/ITS-AID information to AS layer. Similar approaches has also been adopted for PSID-frequency mapping, where the SL frequencies are provided to AS layer but the PSID is not exposed to AS layer. I think, it is very straight-forward to use Option 1  

	Samsung
	1
	TX profile can be used for mapping between radio configuration (either NR level or LTE level) and a certain V2X use case.

	Xiaomi
	4
	This is a SA2 discussion.

	Huawei
	1, 2-5
	For the basic safety service requiring Option 1 in Q2 and the advanced services requiring Option 2 in Q2, we think that the Tx profile mechanism and potential extension can be used. For Option 3 in Q2, we think NW(RAN)-configured RAT type and the service type mapping is also beneficial; But again, this only applies to advanced V2X services, instead of those basic safety services, so we added and chose above Option 2-5. 

	ITL
	2-2
	Similar to the existing Tx profile operation, we think the RAT is decided according to the service type in the upper layer, and the UE transmits a packet to the selected RAT according to the determination of the upper layer.

	Hyundai
	1
	Tx profile can be reused for the association between service type and RAT. 

	LGE
	4
	SA2 is discussing this issue. We’d better to wait for the SA2 decision on this issue to avoid problems. But, we can discuss only options SA2 is discussing.   


Summary of Q3
Count:
Option 1: 12
Option 2-1: 3
Option 2-2: 6
Option 2-3: 5
Option 2-4: 5
Option 2-5: 1
Option 3: 0
Option 4: 4
According to SA2’s progress, two solutions are mentioned: 1) Tx profile based approach; 2) define mapping between RAT type and V2X service type. Until now, SA2 has not yet decided which option to go. It would be better for RAN2 to discuss the potential RAN2 impacts for both solutions and give preference from RAN2 perspective.
Based on the comments, many companies (12 of 19) select Option 1, which reuse Tx profile and extend new Tx profile values such as Rel-16 NR format. On the other hand, some companies also suggest to consider Option 2-1, 2-2, 2-3, 2-4 and 2-5. All of these options define the mapping of RAT type and the V2X services. They differ in where the mapping configuration comes from and whether the AS layer should be aware of the RAT and service mapping or only the associated RAT type. 
In addition, some companies (4 of 19) suggests that it is only necessary for upper layer to indicate the RAT type to AS layer. As we can see, Option 4 is in fact aligned with Option 2-2. But it only consider the potential AS impact.
To sum up, RAN2 is suggested to consider the Tx profile based approach as baseline for RAT selection of SL. The detailed extension is FFS. On the other hand, it is suggested to further discuss the V2X service type and RAT mapping approach. The potential RAN2 impacts are FFS.
Proposal 3: Tx profile based approach might be considered as baseline for RAT selection of SL. RAN2 is suggested to further discuss the RAN2 impacts of V2X service type and RAT mapping approach. 
Suppose multiple RATs could be associated with a certain V2X service type, it is necessary to consider other criteria for RAT selection. Based on the papers [4][7][9][10], the following criteria are proposed:

1) RAT availability: The RAT availability denotes whether the V2X SL communication is supported on a given RAT. It focuses on the availability of sidelink resources on a given RAT. For example, if the UE is in coverage and the camped/selected cell provides NR sidelink resources, or if the UE is out of coverage but preconfigured with NR sidelink resource, NR RAT is regarded as available.   
2) Radio resource condition/utilization: The link quality and radio resource utilization information should be considered when choosing a particular RAT.
3) UE capability: Which RAT(s) the UE support should be considered for RAT selection.

4) Others. If this option is selected, please give detailed description.
5) NW configuration: The NW may explicitly configure which RAT to use in this scenario.

	Company 
	Question 4: Which other criteria should be considered for RAT selection of SL?  

	
	Option 
	Detailed comments

	Ericsson
	1, 2, 3
	

	Lenovo/ MotM
	1) and 3)
	We interpret “RAT availability” as “RAT support” i.e. if the cell(s) of a particular RAT support NR (or LTE) V2X.

At the moment we don’t think that resource utilization/ congestion/ load should be considered by the UE to determine its V2X preference since some applications may only be served in a particular RAT and therefore the responsibility to dimension the V2X resources is on the network.

	OPPO
	1/2/3
 (yet not sure if anything to be specified)
	What is the difference between 1 and 3? Seems both are for the RAT availability from UE capability perspective. In general, this question can be applicable to R15, in a way that “what if TX profile indicate R15 format but the UE does not support R15 format?” So although it is very much straightforward to consider 1/3, it is not clear whether any solution should be visible to the specification.
For 2, it can be kept open at this stage but one question could be that whether it can be left for UE implementation or something needs to be specified.

	ZTE
	1, 2, 3
	We think the RAT availability, UE capability as well as radio resource condition should be considered for UE’s RAT selection.

	Interdigital
	1, 2, 3, 5
	1 & 3 should be obvious.  We think 2 and 5 would be beneficial to ensure proper load control on each RAT.

	CATT
	1), 2), 3), 4)
	4) refers to the peer UE capability for unicast.

	Intel
	1,2,3
	As discussed earlier, these factors need to be considered to allow for efficient utilization of resources across LTE and NR sidelink. Note that these factors only need to be considered in case the upper layers indicate that either LTE or NR PC5 can be used for transmission.

	vivo
	1,3
	For 1 and 3, it is natural to be considered yet nothing needs to be specified.

For 2, it is not clear how the link quality and radio resource utilization over NR PC5 are defined, and whether they can be comparable over different RATs. There may need some input from RAN1. We suggest leaving it FFS for now.

	ITRI 
	1, 2, 3, 5 
	

	Apple 
	1, 2, 3
	Agree with ZTE.

Regarding option 5, clarification is needed. From Question 3 we think generally speaking the mapping table between V2X service type and RAT type is configured by core NW/control center but not RAN node. Then it’s wondered whether this specific “NW configuration” in option 5 is a separate configuration from RAN node which may consider some special AS layer information?

	Nokia
	1, 3
	Option 1 is somewhat obvious. Option 2 shall not be considered as RAT selection based on dynamic metrics, especially for broadcast, could be cumbersome. Can be considered for unicast/groupcast, if that would be the majority view. Option 3 seems to overlap with Option 1, as far as we understand.

	MediaTek
	1, 2, 3
	Clearly 1 and 3 have to be considered, and 2 seems valuable when considering a service whose requirements are in principle compatible with either RAT—it would be preferable to use the RAT with better radio conditions/lower utilisation in that case.

	Qualcomm
	1,2,3 (but left to UE implementation)
	As indicated in the early reply, we think for SL broadcast, one RAT type is sufficient. If a UE wants to use NR at the same time for a LTE SL broadcast, there is no signaling procedure to negotiate/exchange (e.g., TX/RX UE capability). then such a decision is left to TX UE implementation blindly, and there is no real specification impact to use those factors blindly. 

	Samsung
	1, 3
	Use cases and the associated RAT information are known to UE. It is unlikely that UE selects RAT for an application considering radio resource utilization/condition.

	Xiaomi
	1, 2, 3
	

	Huawei
	1, 2, 3, 4
	As our replies to Question 1, QoS requirements may also be considered in some cases for the advanced V2X services. 

	ITL
	1, 2, 3
	No strong view, but we can consider all the options for study.

	Hyundai
	1, 3
	

	LGE
	left to UE implementation
	As our answer in Q2, only one RAT for a given V2X service type is allowed. Thus, we don’t think PC5 RAT selection is done in AS layer. Even in the case we assume it is done in AS layer, we don’t think those criterion and decision mechanism need to be specified in 3GPP specification. 


Summary of Q4
Count:
Option 1: 17
Option 2: 12
Option 3: 17
Option 4: 2
Option 5: 2
None of the above Options: 2
A majority of companies (17 of 19) agree that RAT availability and UE capability should be considered for RAT selection of SL. In addition, many companies (12 of 19) also think it is necessary to consider radio resource condition/utilization. Two companies suggest to consider peer UE capability for unicast and QoS requirements. And two companies suggest to leave it to UE implementation. 
Based on the above comments, it is suggested to consider RAT availability, UE capability. In addition, the radio resource condition could also be considered for RAT selection of SL. 
Proposal 4: For RAT selection of SL, the following criteria could also be considered: RAT availability, UE capability, radio resource condition. 
As we know, the knowledge of service type of V2X service is usually visible to the upper layer. So UE upper layer could be involved in the RAT selection. On the other hand, the RAT/service availability, radio resource utilization information and so on are usually visible to AS layer. Suppose these other criteria are considered, AS layer should also be involved in the RAT selection. So it is questionable which layer should be responsible for the RAT selection. Basically, the following options could be considered.

Option 1: Upper layer only.  
Option 2: AS layer only.
Option 3: Both upper layer and AS layer.
In this option, both upper layer and AS layer play a role in the RAT selection. Which layer make the final decision is FFS. For the sake of simplicity, it can also be based on UE implementation.
Option 4: Others. If this option is selected, please give detailed description.
Option 5: leave the decision to SA2.
	Company 
	Question 5: Which layer should be responsible for the RAT selection of SL?  

	
	Option 
	Detailed comments

	Ericsson
	3
	If for a given service only one RAT is allowed, then it can be the UE upper layers that indicates to the AS which RAT should be adopted, i.e. similar to Rel.14/15 format selection.

If for a given service both LTE PC5 and NR PC5 are allowed according to the V2X service/RAT mapping, the final selection can be done by AS taking into account the QoS requirements, channel conditions, etc.

	Lenovo/ MotM
	Option 4
	Like in legacy PLMN/ RAT selection and CN selection (in eLTE) is the responsibility of the upper layers. The AS provides the upper layers the necessary inputs (PLMN Id list, RAT, V2X supported in each RAT etc.).


	OPPO
	5
	As replied to the question above, it is about the RAT selection mechanism design in general, which is up to SA2.

	ZTE
	3
	Since V2X service might be associated with more than one RAT, it is necessary for the AS and upper layer to jointly select the RAT, e.g. considering not only QoS requirements but also RATavailability, radio conditions and UE capability. The detailed information exchange between upper layer and AS layer is FFS.  

	Interdigital
	3
	Agree with Ericsson – upper layer decides when a service can only be mapped to a specific RAT, but when either RAT can be used for a service, AS layer is in the best position to decide the RAT.

	CATT
	Option 3
	AS layer performs the final decision.

	Intel
	3
	Both layers are involved. In case upper layer specifically indicates a particular RAT to be used, no AS layer consideration is needed. In case upper layer indicates either can be used, AS layer can make the final decision.

	vivo
	3
	In Option 3, we think upper layer can provide the allowed/preferred RAT(s) to AS layer. And then AS layer make decision on the selected RAT considering some AS-level information (e.g., RAT availability).

	ITRI
	3
	In Option 3, considering the QoS requirement, the AS and upper layer to coordinate select the RAT is necessary.  

	Apple
	3
	When a V2X service type is mapped to two RATs, AS layer could help by considering the AS layer specific information, such as loading status, channel quality, etc.

	Nokia
	1 or 5
	We understand the simplest approach would be to map services to RATs and leave this decision to the upper layers (i.e. no AS layer involvement). But we are also OK to follow OPPO’s suggestion to check this with SA2.

	MediaTek
	2
	This is something of a modelling issue, but we tend to think the constraints of the service information should be provided from upper layers to AS, and AS takes the final decision on which RAT to use.  Of course if the upper layer provides the information that a service is constrained to one RAT only, the AS has no flexibility in its “decision”, but for the sake of consistent modelling we think this should still be seen as an AS layer decision.

	Qualcomm
	1 and 5
	I think this is to be decided by SA2 eventually. The baseline design is to use Option 1, as indicated by SA2 in R14 design.

	Samsung
	1
	

	Xiaomi
	3
	If either RAT could be selected from upper layer perspective, AS could make the decision.

	Huawei
	3
	For services with only one SL RAT allowed, i.e. basic safety services with LTE SL only and advanced V2X services with NR SL only, the upper layer indication seems enough. And for the advanced V2X services that has LTE SL or NR SL (if any), RAN involvement is preferred. 

	ITL
	3
	Similar to the existing Tx profile operation, we think the RAT is decided according to the service type in the upper layer.

However, for messages available with multiple RATs, we think the AS layer can decide the RAT considering other criteria.

	Hyundai
	1 or 5
	Agree with Nokia.

	LGE
	1 and 5 
	Agree with QC


Summary of Q5
Count:
Option 1: 5
Option 2: 1
Option 3: 12
Option 4: 0
Option 5: 5
Many companies (12 of 19) think both upper layer and AS layer should be responsible for the RAT selection. Which layer makes the final decision is FFS. On the other hand, some companies (5 of 19) think that only upper layer should be responsible for RAT selection. Furthermore, it is suggested by some companies (5 of 19) that the RAT selection mechanism is up to SA2. 
Based on these comments, both upper layer and AS layer might be involved in RAT selection from RAN2 perspective.
Proposal 5: From RAN2 perspective, both upper layer and AS layer might be involved in RAT selection. 
According to NR V2X SID, NR V2X should support broadcast, groupcast and unicast based V2X communication. On the other hand, in RAN2#103bis meeting, RAN2 assumed that uppler layer will give AS layer the information if it is unicast, groupcast or broadcast. 

In Rel-14, only broadcast based V2X communication is supported. In Rel-15, the support of unicast and groupcast transmission over PC5 for eV2X was discussed in SA2. Based on the LS from SA2 (R2-1712155), the groupcast and unicast could already been supported in Rel-15 with existing V2X communication over PC5 mechanism. Regarding support of unicast over PC5, no specific need for application layer and NAS layer enhancement in Rel-15 were identified, as one-to-one ProSe Direct Communication procedures in TS 23.303 can be reused for the purposes of V2X. It is up to RAN2 to determine whether further AS layer enhancements need to be investigated. Although no further AS layer enhancement was studied in RAN2, groupcast and unicast could be supported in principle with broadcast based transmission mechanism over PC5 in PHY layer.
For broadcast based V2X communication, the RAT could only be selected by Tx UE on its own. When it comes to unicast and groupcast service, the available RAT and capability of peer UE or adjacent UEs within the same group might be also considered. It is not clear if unified RAT selection should be considered or RAT selection mechanism specific for unicast and groupcast should also be considered.

Option 1: Unified RAT selection design for unicast, groupcast and broadcast.  
Option 2: Based on the RAT selection for broadcast, the RAT selection could be further enhanced for unicast and groupcast. 
Option 3: RAT selection only applies to broadcast services.
	Company 
	Question 6: With regard to the RAT selection for broadcast, groupcast and unicast based V2X communication, which option(s) do you prefer? 

	
	Option 
	Detailed comments

	Ericsson
	3
	Some of the concerns, e.g. UE capability, can be addressed by other procedures, e.g. discovery, unicast/groupcast establishment. Besides, we don’t think there is a SL RAT selection issue for unicast/groupcast services, since LTE V2X only support broadcast. 

	Lenovo/ MotM
	
	Ideally “every” V2X message can be sent on any RAT and decision is made in the upper layer. These V2X messages may be for unicast, groupcast or broadcast. 

	OPPO
	3
	Agree with Ericsson that unicast and group-cast is only supported by NR-V2X.

	ZTE
	2
	We think the RAT selection could be applied to unicast, groupcast and broadcast. Based on the RAT selection for broadcast, the RAT selection could be further enhanced for unicast and groupcast.

	Interdigital
	1
	Upper layers should be aware of the available RAT and UE capabilities during service announcement and unicast/groupcast establishment.  A group could be established in both RATs and the same RAT selection design could be used.

	CATT
	Option 2
	For Unicast and groupcast, when performing RAT selection, the peer UE should also be considered.

	Intel
	
	While we prefer to have a unified design, it is difficult to address this question until the overall unicast and groupcast design matures. For instance, depending on how link/connection establishment procedure is defined, the QoS arbitration between UEs may necessitate that a particular RAT is always chosen regardless of other factors (which may be considered for broadcast). 

	vivo
	3
	Agree with Ericsson.

	ITRI 
	3
	Agree with Ericsson.

	Apple
	2
	Although in unicast/groupcast, peer to peer coordination is possible. We still think the UE which initiates the coordination should better perform a RAT selection in the beginning. Thus, we prefer using the RAT selection for broadcast as baseline and consider further enhancements for unicast/groupcast. 

	Nokia
	2
	For unicast and groupcast, the RAT selection may be performed e.g. during SL connection setup. For broadcast, it is challenging if multiple RATs are allowed for the same service…

	MediaTek
	3
	We agree with Ericsson’s point above: There is only a real RAT selection issue for broadcast services.

	Qualcomm
	3
	Only NR V2X supports SL groupcast/unicast

	Samsung
	1
	Regardless of transmission format, the same mapping rule between RAT and the associated use case can be applied.

	Xiaomi
	3
	

	Huawei
	2
	We prefer to be based on the existing RAT selection mechanism (e.g. Tx profile, Rel-14 vs. Rel-15) for the public safety service in broadcast, and on the basis of that, we are OK to see what enchantments of RAT selection can be done for other services/cast type.  

	ITL
	1
	If the RAT is selected according to the service type, we think the RAT for the messages of unicast and groupcast is always NR. 

So, we prefer option 1.

	Hyundai
	2
	Agree with Huawei.

	LGE
	3
	Agree with Ericsson


Summary of Q6
Count:
Option 1: 3
Option 2: 6
Option 3: 8
There are divergent views about RAT selection for V2X unicast and groupcast service. Some companies (8 of 19) think RAT selection is only applicable for V2X broadcast services while some other companies (9 of 19, the summation of Option 1 and 2) think that RAT selection also applies to V2X unicast and groupcast service. During last RAN2 meeting, it is assumed that upper layer will give AS layer the information if it is unicast, groupcast or broadcast. From the upper layer’s perspective, the groupcast and unicast could already been supported in Rel-15 with existing V2X communication over PC5. So it is still necessary to support the V2X unicast and groupcast service with Rel-15 LTE V2X via broadcast based PC5 sidelink transmission.
Based on the comments, RAN2 is suggested to first clarify whether RAT selection applies to V2X unicast and groupcast services. 
Proposal 6: RAN2 is suggested to further discuss whether RAT selection applies to V2X unicast and groupcast services. 
Uu/SL interface selection
The interface selection for Uu and SL has been discussed for LTE V2X in Rel-14. Suppose both Uu and PC5 are configured for V2V transmissions, it is left to UE upper layers which path is selected. In addition, the AS layer informs upper layer of the path configuration. Path switching is done by UE upper layer and there is no need to specify AS layer information to upper layer for the sake of path switching. 

When it comes to NR V2X, some companies think that the QoS requirement of NR V2X service, interface availability, link quality and radio resource load status should be considered jointly for PC5/SL interface selection [4] [7] [9][10]. For example, Uu interface is suitable for reliable communication over long distance, while PC5 interface is more suitable for short distance communication with stringent latency requirement. If UE is out of the coverage of NR cells, only PC5 interface is available. In the case that the UEs are in coverage of NR cells, both NR Uu and PC5 are available for selection. V2X UE in RRC_CONNECTED state could utilize either PC5 or Uu interface whereas V2X UE in RRC_IDLE state could only utilize the PC5 interface for V2X transport. When the vehicle UE encounters bad radio condition or RLF, it could only utilize the PC5 interface for V2V transport. Network resource status should also be considered in interface selection. For example, if the PC5 based V2V message transmission path is overloaded, the Uu based V2V transmission path is preferred.
In a word, the following factors are proposed for the Uu/SL interface selection. It is necessary to clarify which of them should be considered in NR V2X.

QoS requirement of V2X service

Interface availability

Radio resource load status

Link quality of PC5 and/or Uu interface

Others. If this option is selected, please give detailed description.

	Company 
	Question 7: Which factor(s) should be considered for Uu/SL interface selection?

	
	Option 
	Detailed comments

	Ericsson
	1, 2, 3, 4, 5
	When SL is in licensed spectrum, interface selection can consider UE subscription and service level agreements. 

	Lenovo/ MotM
	
	As clarified by the rapporteur, for Idle mode UEs (if mode 2 resources are available) and OOC UEs the PC5 resources are to be used. For RRC Connected UEs this decision can be left to the network which itself might be guided by V2X function/ configuration.

Further, we need to study a scenario where the UE establishes RRC Connection to obtain resources for V2X communication even if the Mode 2 resources are provided in the Broadcast. So, it should be studied if a preference for mode1 Vs mode2 and/ or PC5 Vs Uu is required that may be determined in upper layers.

	OPPO
	NONE
	We see no need to make any of the above visible to the specification.

	ZTE
	1, 2, 3, 4
	

	Interdigital
	1,2,3,4
	We think all of the above factors should be considered in selection of the interface.

	CATT
	& 2) for broadcast;

All for unicast/groupcast;
	

	Intel
	1, 2, 3, 4
	Assuming communication range is considered as a QoS requirement to be visible to AS layer, 1) should be considered anyway. Other factors can be considered, depending on how dynamic the path switch is expected to be. 

	vivo
	2
	We prefer to support the upper layer based Uu/SL interface selection approach similar to LTE V2X. So the interface availability information to be provided to the upper layer may be enough.

	ITRI 
	1, 2, 3, 4 
	

	Apple
	1, 2, 3, 4
	All the factors could be considered for Uu/SL interface selection but which goes to spec and which is left to UE implementation should be also considered during the discussion.

	Nokia
	1, 2, (3, 4)
	It would be beneficial to clarify if the question concerns broadcast or unicast or groupcast, as NR Uu doesn’t support broadcast and multicast over Uu yet…

OK with Option 1 and Option 2.

Option 3 and Option 4 not for broadcast. as the criteria is rather dynamic and different UEs may take different decisions which result in the same service transmitted by some UEs via SL and some UEs via Uu. For unicast and groupcast, it may be considered.

	MediaTek
	1, 2, 3, 4, 5
	UE capability and subscription also need to be considered.

	Qualcomm
	2
	The only information needed is 2. 1 is already known by the upper layer. The short-term radio dynamics in SL radio link is hardly a determining factor for path selection, comparing to the dramatic architecture difference between PC5-based V2X and Uu-based V2X. This Uu/SL selection is quite different from the cell-handover case.

	Samsung
	
	We prefer leaving this Uu/PC5 selection as UE implementation as Rel-14 and agree with OPPO.

	Xiaomi
	1, 2, 3, 4
	It’s better to consider more factors.

	Huawei
	1, 2, 3, 4
	

	ITL
	
	Agree with OPPO and Samsung.

	Hyundai
	
	Agree with Samsung. Uu/PC5 selection should be left as UE implementation.

	LGE
	
	is obvious in operational point of view. But we agreed with OPPO we don’t think anything need to be specified in 3GPP specifications. 


Summary of Q7
Count:
Option 1: 11
Option 2: 13
Option 3: 10
Option 4: 10
Option 5: 2
None of the above options: 6
Many companies think that QoS requirement, interface availability, radio resource load status, link quality of PC5 and/or Uu interface should be considered for Uu/SL interface selection. In addition, two companies think that UE capability, UE subscription and service level agreements should also be considered. On the other hand, six companies think that none of the above options should be considered and the Uu/SL interface selection might be left to UE implementation. 
Based on the above comments, RAN2 is suggested to consider the following factors for Uu/PC5 interface selection: 1) QoS requirement of V2X service, interface availability, radio resource load status, link quality of PC5 and/or Uu interface.
Proposal 7: The following factors might be considered for Uu/PC5 interface selection: QoS requirement of V2X service, interface availability, radio resource load status, link quality of PC5 and/or Uu interface. 
For the PC5/SL interface selection, some companies prefer to support the upper layer based approach in NR V2X similar to Rel-14 LTE V2X. Some other companies suggests that AS layer should also be involved in the interface selection. The possible options are listed as follows:
Option 1: UE upper layer perform the interface selection.
Option 1-1: UE AS layer notify the upper layer which interfaces are available. When both PC5 and Uu interface are available, it is up to UE upper layer to decide which one should be selected for the V2X message transmission. Note that this is aligned with the Rel-14 LTE V2X path selection.

Option 1-2: In addition to the interface availability, AS layer also notify the upper layer other information, such as radio resource condition or load status, link quality, etc. Then UE upper layer decides which interface should be selected for V2X message transmission. 

Option 2: UE AS layer perform the interface selection.  
Option 2-1: Network configures the mapping of PC5/Uu type and V2X services. UE AS layer selects PC5 or Uu for V2X message transmission based on the mapping. 

    Option 2-2: UE AS layer collects the QoS requirements of V2X service, interface availability, radio resource load status, link quality, etc. Then UE AS layer select the interface that shall be used for the V2X message transmission. 

Option 3: Others. If this option is selected, please give detailed description.

	Company 
	Question 8: Which option(s) could be considered for the PC5/SL interface selection? 

	
	Option
	Detailed comments

	Ericsson
	1 as baseline
	It seems inevitable that upper layers are involved since the selection of Uu/SL has also an impact on higher layer protocols, e.g. on IP layer. Therefore, the implication/need of AS layer interface selection needs further investigation. In any case, even if AS layer does not perform interface selection, it can provide assistance to higher layers, e.g providing information about the factors listed in Question 7 above.

	Lenovo/ MotM
	
	We expressed our opinion already based on the previous replies.

	OPPO
	1-1
	Note that the “upper layer” here is APP layer which is out of 3GPP scope, i.e., the definition of message from 3GPP layer to APP layer is meaningless without API definition for application layer protocol.

	ZTE
	1
	We think it is better for the upper to perform the interface selection since only PC5 traffic is associated with available carriers, dest id, source id, “cast” type, etc. And these info are delivered to AS layer together with the V2X message. However, AS layer should also be involved which may provide assistance info to upper layer. The detailed information exchange between AS layer and upper layer is FFS. 

	Interdigital
	2
	We think it will be difficult and un-conventional to reflect radio resource load status and link quality to upper layers (e.g. typically NAS or application layer is not provided AS measurements).  So we may need to consider that AS layer performs the decision.

	CATT
	Option 2-2
	Upper layer can provide the candidate interface(s) and AS layer perform the final decision.

	Intel
	1
	Since we expect the path switch decision (Uu/PC5) to predominantly based on communication range requirement, the need for AS layer involvement seems less motivated (compared to LTE/NR SL selection). Hence, we slightly prefer option 1.  

	vivo
	1
	Option 1-1 can be baseline. The potential benefit and enhancement for more information (as mentioned in Option 1-2) delivery to upper layer can be further discussed and decided.

	ITRI 
	1 
	Option 1 is the baseline. 

	Apple
	1
	Seems the interface selection has to be left to upper layer since different information is provided by upper layer to AS layer when different interface is selected. One example is source ID/destination ID are only provided by upper layer when PC5 interface is selected. It's not feasible for AS layer to select another interface when the required information is not available.

	Nokia
	1 (1-1)
	Option 1 should be the baseline and the assistance information from AS to upper layers looks reasonable.

	MediaTek
	1-2 or 2-2
	It’s important that all the needed information be brought together to support the interface decision, but we don’t have a strong opinion on which layer takes the final decision.  It would be possible either to take the decision in upper layers with information provided by AS (1-2) or to take the decision in AS with information provided by upper layers (2-2).

	Qualcomm
	1-1
	Agree with OPPO.

	Samsung
	1-1
	

	Xiaomi
	1
	1-1 could be baseline. 1-2 could be further studied.

	Huawei
	Option 1-2
	The format of a packet formed by the upper layers for Uu transmission and PC5 transmission may not be the same, whilst the upper layers may   formulate the corresponding packet format based on the interface selected by the lower layers. In this sense, it seems not quite likely for the upper layers to first deliver the packet to the AS, and then let AS layer select the interface for it. Alternatively, a feasible way seems to make AS inform the upper layers about some AS related information (e.g. a specific interface indicated by gNB, the interface selected by UE's AS as per some rules, measurement information, etc.), facilitating the upper layers to do the proper decision. 

	ITL
	1-1
	As a baseline, we can consider option 1-1.

	Hyundai 
	1
	Option 1 should be baseline. 

	LGE
	1-1
	Agree with OPPO. 

Additionally, we prefer to follow LTE V2X it is not specified in 3GPP specification.  PC5/SL interface selection seems to be V2X packet routing. Some companies think the V2X packet routing can be performed in AS layer. However, we think it is not feasible because V2X packet have different handling from upper layer depending on path (i.e. PC5 or Uu): Destination layer Address is different between PC5 and Uu (e.g. for Uu, Destination address is for V2X server while for PC5, for UEs) and additionally special handling of transport layer (e.g. TCP and UDP) for Uu V2X packet is specified in TS 24.334 which is different from PC5.


Summary of Q8
Count:
Option 1: 16
Option 2: 3
Option 3: 0
None of the above Options: 1
The majority of companies (16 of 19) think the Uu/PC5 interface selection should be performed by UE’s upper layer. However, AS layer may provide some AS assistance info to upper layer. On the other hand, three companies think that AS layer should make the Uu/PC5 interface selection decision. As mentioned by some companies, V2X packet have different handling from upper layer depending on path (i.e. PC5 or Uu). For example destination layer Address is different between PC5 and Uu and additionally special handling of transport layer (e.g. TCP and UDP) for Uu V2X packet is different from PC5. In addition, only V2X packet for PC5 transmission is associated with available carriers, dest id, source id, etc. So it would be better for the upper layer to perform the interface selection.
Proposal 8: UE’s upper layer performs the Uu/PC5 interface selection.
Other issues

	Company 
	Question 9: If the Tx profile "LTE SL or NR SL" is introduced for RAT selection, do companies agree that this new Tx profile is only applied to advanced V2X services, but cannot be applied to basic safety services? 

	
	Option
	Detailed comments

	ZTE
	Yes
	According to the NR V2X SID, it states that “NR V2X shall complement LTE V2X for advanced V2X services and support interworking with LTE V2X. At least from 3GPP RAN technology development standpoint, the focus and scope of NR V2X study is to target advanced V2X use cases. However, this does not imply that NR V2X capability is necessarily restricted to advanced services. It is clearly up to the regional regulators and the stakeholders involved (i.e. Car OEMs and automotive ecosystem in general) to decide on the technology of choice for the services and use cases.” .

So for the basic safety V2X services, it might be associated with LTE only, NR only, or both LTE and NR depending on the operators preference. However, if “LTE or NR RAT” option is supported, it would be better to only apply to advanced V2X services. Suppose “LTE or NR RAT” association with basic safety service is configured for Tx UE and it selects the NR RAT for transmission, the Rx UE capable of only LTE V2X could not receive the basic safety messages. 

	
	
	

	
	
	

	
	
	

	
	
	


This question was raised too late, not many companies’ comments were collected. So it is suggested to discuss it online if necessary. No proposal is made for it.   
Summary and conclusions
This contribution summaries the email discussion on RAT selection of SL. Based on companies’ input, the proposals achieved by this email discussion are shown as follows.

Proposal 1: The RAT selection for SL should be associated with service type. 
Proposal 2: For a given V2X service type, it may be associated with: 1) LTE RAT only, 2) NR RAT only, 3) LTE and NR RAT. RAN2 to further discuss whether LTE or NR RAT could be associated with a V2X service type and check with SA2 if necessary.  
Proposal 3: Tx profile based approach might be considered as baseline for RAT selection of SL. RAN2 is suggested to further discuss the RAN2 impacts of V2X service type and RAT mapping approach. 
Proposal 4: For RAT selection of SL, the following criteria could also be considered: RAT availability, UE capability, radio resource condition. 
Proposal 5: From RAN2 perspective, both upper layer and AS layer might be involved in RAT selection. 
Proposal 6: RAN2 is suggested to further discuss whether RAT selection applies to V2X unicast and groupcast services. 

Proposal 7: The following factors might be considered for Uu/PC5 interface selection: QoS requirement of V2X service, interface availability, radio resource load status, link quality of PC5 and/or Uu interface.
Proposal 8: UE’s upper layer performs the Uu/PC5 interface selection.
Reference

[1] TR 22.886.

[2] TR 23.786.

[3] RP-181480.

[4] R2-1814170, Consideration on RAT selection in NR V2X, ZTE. 
[5] R2-1813568, Discussion on RAT and interface selection for NR-V2X,
OPPO. 
[6] R2-1813740, Discussion on RAT/Interface selection, CATT. 
[7] R2-1813934, Discussion on RAT/interface selection, Huawei, HiSilicon.

[8] R2-1814019, RAT Selection for NR V2X, InterDigital. 
[9] R2-1814057, On RAT selection for NR V2X, Intel. 
[10] R2-1815042, Path and RAT selection, Ericsson. 
[11] R2-1815088, RAT selection for NR V2X sidelink communication, Qualcomm Incorporated.
[12] R2-1815155, RAT selection for NR V2X sidelink, Samsung Electronics GmbH. 
[13] R2-1815426, PC5 RAT selection, LG Electronics.
From OPPO: considering that the P4 does not mention whether the factors are to be visible in the spec, we would prefer to remove the voting of OPPO from the final result of option-1/2/3. we wonder if it is OK to have a calculation/summary in the final report for the ones who select none of the options (you can calculate OPPO as one of that for Q4).


From Rapporteur: It is in fact aligned with Option 3 where both AS layer and upper layer play a role in RAT selection. So this comment is counted as Option 3.





