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Introduction
SA2 asked RAN2 whether the Tx profile needs to be defined for Rel-16 NR sidelink communication in [1]. In this contribution, we justify the unnecessity of introducing Tx profile for Rel-16 (i.e. the very first version of) NR sidelink communication, and propose to not introduce it at this stage, after the “hard” freeze of ASN.1 in the September version of the Specs. 
Discussion
The concept of Tx profile in SL was invented in Rel-15 LTE eV2X WI. The whole story and detailed background can be found in the LS correspondence [2] - [4]. To summarize, from a technical point of view:
· The technical reason/necessity to introduce such a concept was that, a new transmission format which includes some non-backward compatible (NBC) PHY features (i.e. 64 QAM, TBS scaling and rate matching) was introduced in Rel-15, and this new transmission format cannot be decoded by a UE implementing only Rel-14 LTE V2X SL. With this Rel-15 new transmission introduced, the TX profile was introduced to differentiate the data that should be transmitted via Rel-15 transmission format (thus needless to be received by Rel-14 UEs), and the date that should be transmitted via Rel-14 transmission format (thus necessarily received by both Rel-14 and Rel-15 UEs). 
Observation 1: The ultimate motivation of the TX profile in SL is to deal with the new transmission format which is introduced in a later release but non-backward compatible with the SL functionality specified in an earlier release (i.e. to resolve the issue that a UE implemented with a later release cannot communicate with another UE implemented with an earlier release by using the new transmission format in SL).
· There was no such a Tx profile concept in Rel-14 LTE V2X SL, i.e. the first version of V2X SL communication; it was only introduced after the NBC new transmission format was really introduced in Rel-15, because in Rel-14 there was certainly no such an inter-Release NBC issue at all. 
· The need of TX profile came from the AS, in accordance with the AS transmission mechanisms designed by RAN1 and RAN2 for SL in different releases.
Based on the above background information, let us see whether a TX profile specific for NR SL communication is needed in Rel-16.[footnoteRef:1] It is obvious that Rel-16 NR SL is the very first version of NR SL communication, and there has been no such “NBC transmission format” introduced yet; so, similar to Rel-14 V2X SL which is the first version of LTE V2X SL communication, having no such a concept leads to no technical problem.  [1:  In [1], what SA2 is asking only involves in whether there is the need to introduce the TX profile specific for NR SL, which has nothing to do with the TX profile already specified in TS 36.331 for legacy LTE V2X SL.] 

In addition, as per the experience in LTE V2X SL, it will never be too late to introduce Tx profile in later releases when RAN WGs really decide to introduce the NBC transmission format(s)/feature(s), especially in the case that we are now even unable to tell in which release such NBC transmission format(s)/features are really going to be created for NR SL (Rel-17/18/19...?).
Also, it makes no sense for the upper layers to first define the Tx profile, without seeing the real need from the AS design by RAN1/RAN2. 
Observation 2: As in Rel-14 LTE V2X SL communication, there is no problem of not defining any Tx profile for Rel-16 NR SL communication, which is the very first version of NR SL without any NBC transmission format defined yet. 
Observation 3: As in Rel-15 LTE eV2X WI, it is never too late to introduce Tx profile, only when a new and NBC transmission format is really introduced in future releases for NR SL communication. 
Observation 4: The need of TX profile comes from AS design for SL by RAN1/2, and it makes no sense for the upper layers to first design TX profile without seeing real needs from the AS.
Some non-technical reasons on not having TX profile for Rel-16 NR SL follow. The introduction of Tx profile needs the change of ASN.1 in TS 38.331 which certainly will lead to NBC impacts. There was clear guideline from RAN plenary that the NBC changes should be avoided after September version of the Spec, unless there is a fatal issue that really prevents the related feature from working. The only reason for having Tx profile in Rel-16, as argued by individual companies in past RAN2 meetings, is to enhance the forward compatibility. However, it is obvious that to improve forward compatibility itself cannot be regarded as some forms of essential issue, so that the NBC change brought about by introducing TX profile at this stage should be avoided as per RAN plenary’s guideline. As a matter of fact, even such “forward compatible” argument itself is questionable, because, as per Observation 2, there will be no problem/difficulty, even if we only introduce Tx profile in a future release when it is really needed. 
Observation 5: Introduction of TX profile for Rel-16 NR SL will lead to NBC change (change of ASN.1). However, there is no essential issue, even if it is not introduced now but introduced in future releases when it is really needed, as per Observation 2. Therefore, such a NBC change should be avoided.
There were individual companies which argued that RAN2 did not discuss the need of TX profile for Rel-16 NR SL communication, and thus argued the need of it is not clear. However, this is not true. RAN2 had already discussed the need of TX profile in Feb and April meetings, via related email discussions. The final result was that, there were not majority of companies who ever supported the need to introduce it in Rel-16, and in later meetings, there has been no more proponents still proposing it.  This is the real reason why TX profile is not introduced in TS 38.331 (instead of not having been discussed).
Observation 6: The need of TX profile in Rel-16 NR SL communication had already been discussed by RAN2 via email discussions in several previous meetings. No majority support of introducing it in this release was ever seen in RAN2, which is the reason why TX profile is not defined in Rel-16 RAN2 Specs.
With all above reasons, we propose that TX profile for NR sidelink communication is not needed in this release and propose to make the reply to SA2 in this way. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 1: Reply to SA2 that Tx profile is not needed for NR sidelink communication in this release from RAN2 perspective. 
A draft reply LS is available in [5]. RAN2 is recommended to approve it as proposed above. 
Conclusion
As the conclusion of this paper, Tx profile is not needed for Rel-16 NR sidelink communication, with the detailed reasons in the following observations:
Observation 1: The ultimate motivation of the TX profile in SL is to deal with the new transmission format which is introduced in a later release but non-backward compatible with the SL functionality specified in an earlier release (i.e. to resolve the issue that a UE implemented with a later release cannot communicate with another UE implemented with an earlier release by using the new transmission format in SL).
Observation 2: As in Rel-14 LTE V2X SL communication, there is no problem of not defining any Tx profile for Rel-16 NR SL communication, which is the very first version of NR SL without any NBC transmission format defined yet. 
Observation 3: As in Rel-15 LTE eV2X WI, it is never too late to introduce Tx profile, only when a new and NBC transmission format is really introduced in future releases for NR SL communication. 
Observation 4: The need of TX profile comes from AS design for SL by RAN1/2, and it makes no sense for the upper layers to first design TX profile without seeing real needs from the AS.
Observation 5: Introduction of TX profile for Rel-16 NR SL will lead to NBC change (change of ASN.1). However, there is no essential issue, even if it is not introduced now but introduced in future releases when it is really needed, as per Observation 2. Therefore, such a NBC change should be avoided.
Observation 6: The need of TX profile in Rel-16 NR SL communication had already been discussed by RAN2 via email discussions in several previous meetings. No majority support of introducing it in this release was ever seen in RAN2, which is the reason why TX profile is not defined in Rel-16 RAN2 Specs.
As a result, RAN2 is asked to agree on the following proposal, and reply to SA2 accordingly. 
Proposal 1: Reply to SA2 that Tx profile is not needed for NR sidelink communication in this release from RAN2 perspective.
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