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Discussion and Decision
1 Introduction
RAN2 discussed coexistence issues between R14 and R15 V2X UEs. At RAN2#101 meeting, RAN2 sent an LS [1] to SA2 to ask if upper layer guidance can be provided for the AS layer to decide transmission mechanism (R14 or R15 format) over PC5. SA2 replied the LS and a potential approach “Tx profile” is introduced to solve the incompatible format issue. On the other hand, RAN1 has agreed “use reserved bit in SCI format to indicate R15 PSSCH transmission format” and related RRC parameter PSSCH_TxFormat was sent to RAN2. 

In this contribution, we first discuss the detailed information of Tx profile. Then we discuss how AS layer determines transmission format based on Tx profile and the association between Tx profile and PHY transmission format.

2 Discussion
2.1 Tx profile

SA2 LS [2] on Tx profile is cited as below:

	SA2 would like to provide the following as a potential approach under the assumption that a static/semi-static configuration, e.g., Tx Profile, can satisfy RAN’s requirements and solve the incompatible PC5 PHY format issue.
a)
The “Tx Profiles” are configured in the UE and associated with the V2X services (PSID or ITS-AID).

b)
The content of the “Tx Profile” can be specified by the AS layer, e.g. similar to that of “radio parameters” container defined in Rel-14 (i.e. SL-V2X-Preconfiguration in TS 36.331).

c)
The V2X layer can check the V2X services of a packet from the upper layer (e.g. based on PSID or ITS-AID) and locate the corresponding “Tx Profile”. The V2X layer passes the packet to AS layer with a pointer to the identified “Tx Profile”. 

d) 
Indicating the 3GPP Release version at upper layer does not seem future proof.


The content of the Tx profile can be specified by the AS layer. Since puncturing is applied for R14 V2X while rate-matching is applied for R15 V2X, even for QPSK and 16QAM, R14 and R15 formats are incompatible. At least the Tx profile should include the transmission format indication. For basic safety V2X services, it tends to be received by all surrounding UEs including R14 and R15 V2X UEs. In this case, only R14 format should be used. For some advanced V2X services with strict requirements, it can be indicated to use only R15 format. For other advanced V2X services, it can be transmitted by R14 format or R15 format and the final decision can be made by AS layer. Therefore, transmission mechanism of R14 only, R15 only, and either R14 or R15 can be indicated in Tx profile.

A controversial issue is whether new R15 transmission feature such as 64QAM shall be included in the Tx profile. In the SA2 LS, SA2 asked RAN2 and RAN1 if 64QAM is a mandatory or an optional part of R15 and this may decide if there is a need to further include feature determination (e.g. 64 QAM) in the Tx profile. Support of sidelink 64QAM capability is a typical feature in R15 V2X, we think it shall be mandatory for all R15 V2X UEs.

Proposal 1: Support of sidelink 64QAM capability shall be mandatory for all R15 V2X UEs.
Though R15 V2X UEs support 64QAM capability, whether to use 64QAM or other MCS scheme for transmission depends on data rate requirement as well as AS factors, such as PPPP and CBR. For example, if Tx parameters (i.e. minMCS-PSSCH to maxMCS-PSCCH) associated with current PPPP and CBR indicates 16QAM, then 64QAM cannot be used. Since upper layer is not aware of these AS factors, it is not appropriate for upper layer to decide and indicate whether to transmit with 64QAM and transmission feature 64QAM should not be included in Tx profile.
Proposal 2: It is suggested transmission feature 64QAM should not be included in Tx profile.

Regarding to provide ASN.1 description of Tx profile, two approaches are given in the Tx profile email discussion [4]: one is table-based approach and the other one is bitmap-based approach. As analyzed by the rapporteur, table-based approach is simpler that each index with a clear indication but the table may grow fast when new release or feature is introduced. In bitmap-based approach, its bitmap size is linear to the number of transmission features but some values may be not technically meaningful. In our view, Table-based approach is more straightforward that each entry has accurate meaning without ambiguity. NR-based V2X will be studied in next stage, it seems not necessary to consider forward compatibility for LTE-based V2X. Thus several entries are enough. For bitmap format, it needs to indicate all invalid values and the clear meaning of each value. For example, if both “bit 1 (R15)” and “bit 0 (R14)” are set to “1”, it means transmission with either R14 or R15 rather transmission with both R14 and R15.
Proposal 3: It is suggested to use table-based format to represent Tx profile.
2.2 Transmission format

RAN1 agreed to use reserved bit(s) in SCI format to indicate R15 PSSCH transmission format/feature. In the RRC parameter sheet sent from RAN1 in [3], a parameter, i.e. PSSCH_TXFormat, is defined by RAN1 to "indicate if the UE shall use Rel-14 format or the format introduced in Rel-15". This parameter is a {0, 1} variable, with value "0" being the default value indicating the UE shall use legacy Rel-14 format. 
On the other hand, as discussed in subsection 2.1, UE AS layer would receive a pointer to a Tx profile associated with a V2X packet from V2X layer. The Tx profile could be used for UE to determine the transmission format. So it is necessary to clarify the association between Tx profile and PSSCH_TxFormat and the purpose of configuration of PSSCH_TxFormat.

In our understanding, upon obtaining a pointer to a Tx profile with a V2X packet, UE AS layer interprets the Tx profile and gets the transmission format information and indicates the format information to PHY layer. This is UE internal inter-layer operation. As we can see, Tx profile is enough to indicate the transmission format. We do not see the necessity of configuration of PSSCH_TxFormat.

Proposal 4: Tx profile is enough to indicate the transmission format and no additional parameter PSSCH_TxFormat is needed to do the same thing.

Some companies think the PSSCH_TxFormat is not related to Tx profile and does not dictate the UE behavior of using R14 or R15 format transmission, but a property associated with a configured resource pool, such as to indicate whether the resource pool is allowed to use R15 transmission format or whether the configured resources is shared by both R14 and R15 UEs. UE can only transmit with R15 format on the configured resources allowed to use R15 transmission format. We wonder the benefits to introduce such a per pool configuration since shared resource pools for R14 and R15 UEs is the intention of this WI. 

Anyway, we should confirm with RAN1 about the intention of introduction of the parameter PSSCH_TxFormat first. And then we discuss the necessity of configuration of this parameter.
Proposal 5: It is suggested to confirm with RAN1 about the intention and necessity of introduction of the parameter PSSCH_TxFormat.
3 Conclusion

In this contribution, we discussed the contents of Tx profile and the necessity of the parameter PSSCH_TxFormat. And we have the following observations and proposals:
Proposal 1: Support of sidelink 64QAM capability shall be mandatory for all R15 V2X UEs.

Proposal 2: It is suggested transmission feature 64QAM should not be included in Tx profile.

Proposal 3: It is suggested to use table-based format to represent Tx profile.

Proposal 4: Tx profile is enough to indicate the transmission format and no additional parameter PSSCH_TxFormat is needed to do the same thing.

Proposal 5: It is suggested to confirm with RAN1 about the intention and necessity of introduction of the parameter PSSCH_TxFormat.
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