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1	Introduction
As described in the WID, RAN2 shall study mechanism to coexist Rel-17 UEs with Rel-16 UEs in the same resource pool.  Meanwhile, it is not precluded to operate Rel-17 UE in dedicated resource pool 

Enhancements introduced in Rel-17 should be based on the functionalities specified in Rel-16, and Rel-17 sidelink should be able to coexist with Rel-16 sidelink in the same resource pool. This does not preclude the possibility of operating Rel-17 sidelink in a dedicated resource pool.

In the email discussion [POST114-e][704][V2X/SL], companies have expressed the views on possible solutions to coexistence issues in the context of SL DRX. Due to limited time, it seems to be difficult to have a common understanding on the solutions between companies. Therefore, we further clarify our views on the solutions in this paper. 
[bookmark: _Ref178064866]2	Discussion
2.1	Background
2.1.1 Coexistence of multiple releases in cellular networks
3GPP organizes the specifications for a radio access technology (RAT) in terms of releases. In each release either new technical features are introduced, or existing features are enhanced, improving support for existing use cases or providing support for new use cases, etc. Although there may be substantial technical differences between UEs from different releases, coexistence in cellular communications is possible. That is, UEs communicating with each other (through the network (NW)) may use functionalities from different releases. This architecture of cellular networks simplifies the coexistence by putting all the burden of it on the network (e.g., RAT, core network (CN), etc.). For example:
1. UE1 communicates in the uplink with gNB1 using features from Rel-X. 
1. The communication from UE1 passes through the network until it reaches gNB2 (in fact, it could even be the same gNB).
1. gNB2 communicates in the downlink with UE2 using features from Rel-Y
In the description above, it is clear that UE1 and gNb1 must support the corresponding features from Rel-X. Similarly, UE2 and gNB2 must support the corresponding features from Rel-Y. Communication between UEs is enabled by the NW who is a bridge between UEs and is responsible of translating a transmission from a UE to be in a proper format that can be readable by destination UE.
The coexistence between the UE and the NW, including the communication in each of UL and DL is possible thanks to a framework that includes:
· A basic set of features that must be implemented by any NW and any UE, regardless of the release they implement, and which allows for initial communication between them.
· A set of procedures for the UE to inform the NW about its capabilities, the features it supports (including the release), etc.
· The assumption that the NW will not use features that are not supported by the UE.
2.1.2 Coexistence of LTE SL Rel-14 and Rel-15
Rel-15 extended the LTE SL support with new features, some of them which were not backwards compatible with Rel-14 UEs. Given that sidelink communications take place directly between UEs, the networks cannot facilitate coexistence (as described above) unlike regular cellular communications (i.e., consisting of UL and/or DL transmissions). For these reasons a different framework for coexistence was introduced. This framework is based on the following principles:
1. LTE SL Rel-15 features are a super-set of LTE SL Rel-14 features.
1. Any Rel-14 or Rel-15 SL UE is capable of receiving transmissions over the physical sidelink control channel (PSCCH) that use a Rel-14 UE or a Rel-15 format, regardless of which features are used.
1. Any Rel-14 or Rel-15 SL UE is capable of receiving transmissions over the physical sidelink shared channel (PSSCH) that use a Rel-14 format, regardless of which features are used.
1. For Rel-15 UEs:
3. Each service is assigned a type.
3. Each service type is mapped to a TX profile. In LTE Rel-15, TX profile is associated with a release, and it can be either ‘Rel-14’ or ‘Rel-15’
3. The service type of a packet (and its TX profile) determines how it is transmitted:
2. Transmission of packets from a service mapped to TX profile = ‘Rel-14’ must use Rel-14 features, regardless of whether the TX UE supports Rel-15 or not.
2. Transmission of packets belonging to a service mapped to TX profile = ‘Rel-15’ must use Rel-15 features (which are a super-set of Rel-14 features).
Note that in the existing specifications, the TX profile is used by a transmitter is totally transparent for a receiver. In this regard:
· Decoding-ability at the intended receiver(s) is guaranteed by choosing appropriately the TX parameters (i.e., using the TX profile)
· There is no action at the RX UE related to service types / TX profiles.
Note also that Rel-14 UEs do not have the notion of TX profile or about the mapping between service type and TX profile at all.

2.2	TX profile based approach 
In order to minimize standardization efforts, we believe it is beneficial to extend the existing framework for enabling coexistence of sidelink UEs supporting different capabilities (e.g., different features, different releases, etc.), which is based on the notion of services types and transmission profiles. 
[bookmark: _Toc79061431]To minimize standardization efforts, it is beneficial to extend the existing framework of transmission profile to address the coexistence issue.
.
[bookmark: _Toc79061422]RAN2 bases on the existing framework of transmission profile to address the coexistence issue.

The transmission profile includes information regarding how the AS layers should process the packet for transmission. For example, which release(s) to use or which features and/or functionalities can be used or not (e.g., whether SL DRX can be used or not, etc.). These and other signalling details and relationship to services and traffic types may be discussed in a later stage.
In addition, RAN2 can further discuss whether a profile maps to releases or features/feature group. In our view, it is better to map a profile to features or feature group. In this way, the mechanism will not only address the coexistence issue due to introduction of SL DRX in Rel-17, but also address the coexistence issues in future releases due to introduction of any new feature. This gives better potential to avoid compatibility issues in future.
[bookmark: _Toc79061423]Coexistence based on TX profiles defines mapping relations between profiles and 3GPP features/feature group.
Unlike the Tx profile in Rel-15, which is transparent to the Rx UE, in our view, the new profiles defined in Rel-17 (and in later releases) are to be used for determining not only transmission parameters and configurations but also reception parameters and configurations. In this way, a TX UE and intended RX UEs can apply a same profile (e.g., based on their interested services/features) so that the TX UE and the RX UEs supporting different releases or different features can communicate between each other.
[bookmark: _Toc79061424]Profiles defined in Rel-17 are to be used for determining not only transmission parameters and configurations but also reception parameters and configurations
[bookmark: _Toc79061425]A same profile is applied by both TX UE and RX UEs
Since a profile will be available to both TX UE and RX UEs, the notion of “TX profile” may be not suitable anymore. In this case, RAN2 can further discuss whether to adopt a new term, e.g., “communication profile”.
[bookmark: _Toc79061426]RAN2 discusses whether to adopt a new term e.g., “communication profile” to replace the term “TX profile”
In LTE, V2X communication is broadcast at the PHY layer. Each service is associated with one L2 destination ID and potentially one service type, which is in turn mapped to one transmit profile. Two different services always have different L2 destination IDs and may or may not have different service types and corresponding transmit profiles. Since the L2 destination IDs are different, packets from different services are not multiplexed together. Hence there is no problem that a UE may be in a situation to multiplex two packets with different profiles. 
In NR SL, packets belonging to different services may still be associated with the same L2 destination ID. Consequently, a UE may have to decide whether/how to multiplex packets with different service types. Therefore, it is necessary to define rules for UE to determine which profile shall be applied in case UE has data with different profiles (e.g. belonging to different services types, etc.) for transmission. Particularly relevant is the problem of multiplexing data with different profiles in a single transport block (TB). The data may correspond to a data from a logical channel (LCH) or from a logical channel group (LCG) and may belong to one service type or traffic type. As an example, UE determines which profile to apply according to the service with the highest priority. In other words, the profile associated with the service of the highest priority is selected among all profiles. 

[bookmark: _Toc79061427]Define rules for UE to determine which profile shall be applied in case UE has data with different profiles (e.g., belonging to different services types, etc.) for transmission, e.g., select the profile according to the service with the highest priority.

Note that our above proposals on profiles can address the general issues of cross-release coexistence. When it comes to the specific feature of SL DRX, the UE may only apply SL DRX from a receiver point of view if the transmission profiles of all the service types that the UE is interested in receiving include SL DRX as a supported feature. 
[bookmark: _Toc79061428]A RX UE may only apply SL DRX from a receiver point of view if the profiles of all the service types of interest include SL DRX as a supported feature.

From a transmitter point of view, the UE may still use SL DRX parameters/configuration to ensure alignment with the receivers of transmissions of a service type for which the correspond transmission profile supports SL DRX. For example, the UE may take receiver DRX parameters/configuration into account while performing resource allocation to ensure that the transmission is properly received by a RX UE that may be using SL DRX.
[bookmark: _Toc79061429]A TX UE may use SL DRX parameters/configuration to ensure alignment with the receivers of transmissions of a service type for which the correspond profile supports SL DRX.
Same as in LTE, the concept of TX/communication profile also requires SA2 to be involved and develop corresponding specifications. Therefore, RAN2 shall inform SA2 of RAN2 agreement and make SA2 to be aware of the discussion status from the beginning. 
[bookmark: _Toc79061430]RAN2 to inform SA2 of RAN2 agreements on TX/communication profile.

[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	To minimize standardization efforts, it is beneficial to extend the existing framework of transmission profile to address the coexistence issue.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 bases on the existing framework of transmission profile to address the coexistence issue.
Proposal 2	Coexistence based on TX profiles defines mapping relations between profiles and 3GPP features/feature group.
Proposal 3	Profiles defined in Rel-17 are to be used for determining not only transmission parameters and configurations but also reception parameters and configurations
Proposal 4	A same profile is applied by both TX UE and RX UEs
Proposal 5	RAN2 discusses whether to adopt a new term e.g., “communication profile” to replace the term “TX profile”
Proposal 6	Define rules for UE to determine which profile shall be applied in case UE has data with different profiles (e.g., belonging to different services types, etc.) for transmission, e.g., select the profile according to the service with the highest priority.
Proposal 7	A RX UE may only apply SL DRX from a receiver point of view if the profiles of all the service types of interest include SL DRX as a supported feature.
Proposal 8	A TX UE may use SL DRX parameters/configuration to ensure alignment with the receivers of transmissions of a service type for which the correspond profile supports SL DRX.
Proposal 9	RAN2 to inform SA2 of RAN2 agreements on TX/communication profile.
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