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1 Introduction
According to the latest progress in RAN1, the Rel-15 V2X transmission format, which is reflected with new MCS table that supports 64QAM, TBS scaling and rate matching, is backward incompatible with Rel-14 V2X transmission format.
This contribution will discuss how to address this backward-compatibility issue based on parameters defined in RAN1 and SA2, i.e., PSSCH_TXFormat [1] and “TX Profile” [2] respectively.

2 General procedure for transmission format selection
From a system perspective, we think generally two steps need to be performed by the UE to enable a V2X packet to be transmitted with a proper PHY format:

· Step 1: select a proper PHY format (e.g. Rel-14 only, Rel-15 only, 64 QAM only, etc.) for a V2X service based on a mapping relationship between service type and transmission format.
· Step 2: transmit the V2X service on the resources that support the selected transmission format using the associated radio parameters (e.g. MCS) (pre)configured by the network.

In the following sections, we will discuss the details of these two steps one-by-one.
3 Step 1: select a proper PHY format for the concerned V2X service
To address the backward incompatible issue between Rel-14 and Rel-15 transmission formats, a LS sent by SA2 tried to provide a potential approach, i.e., Tx Profile, as follows [2]:
	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.


In our understanding, the “Tx Profile” is only defined for Setp1, i.e., to give a “service to PHY format” mapping relationship to help the UE select a proper PHY format for the concerned V2X service.
Observation 1: The “Tx profile” is only defined to provide the “service to PHY format” mapping relationship, so as to help UE select a proper PHY format for the concerned V2X service.
In the email discussion [3], the contents, i.e. which PHY formats to be indicated, of “Tx Profile” was discussed and the majority of companies agreed that “Rel-14 only”, “Rel-15 only” and “Rel-14 or Rel-15” should be supported, but no consensus was achieved on whether “Rel-15 64QAM only” need to be supported.

From our perspective, since 64QAM was regarded as a way to improve the transmission rate in the WID to support those advanced V2X services [4], we suggest to define a dedicated index (e.g. Rel-15 64 QAM only) in the Tx profile for the services with high date rate requirement, which is in logic somewhat similar to the use of dedicated PPPR index to trigger sidelink packet duplication for high reliability required service.
Proposal 1: A dedicated index, “Rel-15 64 QAM only”, should be defined in the “Tx Profile”, in order to satisfy the high data rate requirement of some certain V2X services.
4 Step 2: Select proper radio resources and parameters for the concerned PHY format
Assume that a Tx UE has selected Rel-15 format for a specific V2X service as per Step 1 and there are multiple carrier frequencies able to be used to transmit this service. Since the radio resources and the corresponding transmission parameters (e.g. MCS) for a specific carrier frequency is actually controlled by AS layer, different carrier frequencies may be (pre)configured with different transmission parameters (e.g. Rel-15 transmission format may be only (pre)configured on the non-safety related frequencies). As a result, the purpose of Step 2 is to guarantee that a V2X service is do transmitted on the carrier frequencies (or resource pools) that support the transmission format required by this service (as in Step 1).

From our perspective, the “Tx profile” related mechanism that is concluded by SA2 could only address the problem of which transmission format is required/expected for a V2X service (or packet). So it is unreasonable to expect the “Tx Profile” related pointer that passed from upper layer can also determine the transmission parameters that can be used in AS layer. Thus, a completely RAN related parameter(s) needs to be defined to indicate whether Rel-15 transmission format is supported for a specific frequency/pool, and we think that is why the “PSSCH_TXFormat” was defined by RAN1 [1]. 
Based on the above analysis, the mode-3 and mode-4 can be enhanced as follows.
4.1 Enhancement for mode-3 to support Rel-15 transmission format

Currently, RAN1 have already agreed to introduce a new MCS table to support Rel-15 transmission format (including 64QAM) [5]. However, as per the following ASN.1 specified in current TS 36.331 [6], only one UE-specific Rel-14 MCS index can be configured to the mode-3 UE via dedicated signalling. 
-- ASN1START

SL-V2X-ConfigDedicated-r14 ::= 



SEQUENCE
{


commTxResources-r14




CHOICE {



release







NULL,



setup







CHOICE {




scheduled-r14




SEQUENCE {





sl-V-RNTI-r14


C-RNTI,





mac-MainConfig-r14



MAC-MainConfigSL-r12,





v2x-SchedulingPool-r14


SL-CommResourcePoolV2X-r14 
OPTIONAL,
-- Need ON





mcs-r14






INTEGER (0..31)



OPTIONAL,
-- Need OR




logicalChGroupInfoList-r14

LogicalChGroupInfoList-r13




},

<Text removed here>

-- ASN1STOP

Since the mode-3 pools provided on different carrier frequencies respectively may be configured to apply different MCS tables (e.g. Rel-14 MCS table on safety frequencies and Rel-15 MCS table on other frequencies), we cannot expect to use one MCS index to refer to two MCS table simultaneously. Especially, due to the fact that IMCS = 29~31 are reserved in Rel-14 MCS table but are now usable in Rel-15 MCS table to support 64QAM, two MCS indexes may have to be separately configured for Rel-14 MCS table and Rel-15 MCS table, when a value in IMCS = 29~31 is configured for Rel-15 UEs. 

Observation 2: Due to the fact that IMCS = 29~31 are reserved in Rel-14 MCS table but are now usable in Rel-15 MCS table to support 64QAM, two MCS indexes are inevitably configured respectively for these two tables, when a value in IMCS = 29~31 is configured for mode-3 UE's transmission.
Thus, we propose to add a UE-specific Rel-15 MCS index in the SL-V2X-ConfigDedicated like the way of Rel-14 MCS index.
Proposal 2: For mode-3, add a UE-specific Rel-15 MCS index in SL-V2X-ConfigDedicated to indicate the MCS value configured for the Rel-15 MCS table.
Since the MCS indexes are UE specific configurations for mode-3, they cannot be used to indicate the mode-3 pools on which carrier frequency actually support Rel-15 transmission format, which not. To address this issue, the “PSSCH_TXFormat” can be configured on a pool basis and the value “1” indicates the corresponding mode-3 pool supports Rel-15 transmission format. Consequently, combining with Step1, when a UE selects to use Rel-15 transmission format for a specific V2X service and is scheduled by the eNB to transmit in a mode-3 pool that “PSSCH_TXFormat” is set to 1, it can use the Rel-15 MCS index configured in SL-V2X-ConfigDedicated to transmit corresponding V2X packets.
Proposal 3: For mode-3, PSSCH_TXFormat can be configured on a per pool basis; when a UE selects Rel-15 transmission format for a V2X service based on the “Tx profile” and is scheduled a grant in a pool with PSSCH_TXFormat =1, it can use the configured Rel-15 MCS index for the transmission.

4.2 Enhancement for mode-4 to support Rel-15 transmission format
For mode-4, the MCS related issue was discussed in [3], and the majority showed consensus that separate MCS ranges can be configured for Rel-14 and Rel-15, but still have difference on the necessity of PSSCH_TXFormat. For our perspective, if a Rel-15 MCS range is configured on a carrier frequency basis (for MCS vs. speed table) and/or on a pool basis (for MCS vs. CBR table) as the way of Rel-14 MCS range, the PSSCH_TXFormat is not necessary due to the presence of these MCS configurations can implicit indicate whether a frequency (or a mode-4 pool) supports Rel-15 format or not.
However, if the Rel-15 MCS range are defined as a cell or UE specific parameters
 (Note: all companies agreed CBR-PPPP lookup table defined in SIB22 should be cell specific in [7]), it is suggested to define a PSSCH_TXFormat in the mode-4 pools supporting Rel-15 transmission format (similar to Proposal 4 for mode-3 pool).
Observation 3: If the CBR-PPPP lookup table is changed to cell specific (e.g. in the new SIB), the presence of Rel-15 MSC ranges included therein can no longer implicitly indicate whether a specific carrier frequency/pool supports Rel-15 transmission format or not. 
Proposal 4: If the CBR-PPPP lookup table is changed to cell specific (e.g. in the new SIB), the PSSCH_TXFormat should then be added in each mode-4 pool to indicate whether the pool supports Rel-15 transmission format or not.
5 Conclusion

In this contribution, we analyse the coexistence issue between Rel-15 UEs and Rel-14 UEs and provide the potential solutions, the observations and proposals are: 

Observation 1: The “Tx profile” is only defined to provide the “service to PHY format” mapping relationship, so as to help UE select a proper PHY format for the concerned V2X service.
Observation 2: Due to the fact that IMCS = 29~31 are reserved in Rel-14 MCS table but are now usable in Rel-15 MCS table to support 64QAM, two MCS indexes are inevitably configured respectively for these two tables, when a value in IMCS = 29~31 is configured for mode-3 UE's transmission.
Observation 3: If the CBR-PPPP lookup table is changed to cell specific (e.g. in the new SIB), the presence of Rel-15 MSC ranges included therein can no longer implicitly indicate whether a specific carrier frequency/pool supports Rel-15 transmission format or not. 

Proposal 1: A dedicated index, “Rel-15 64 QAM only”, should be defined in the “Tx Profile”, in order to satisfy the high data rate requirement of some certain V2X services.
Proposal 2: For mode-3, add a UE-specific Rel-15 MCS index in SL-V2X-ConfigDedicated to indicate the MCS value configured for the Rel-15 MCS table.
Proposal 3: For mode-3, PSSCH_TXFormat can be configured on a per pool basis; when a UE selects Rel-15 transmission format for a V2X service based on the “Tx profile” and is scheduled a grant in a pool with PSSCH_TXFormat =1, it can use the configured Rel-15 MCS index for the transmission.

Proposal 4: If the CBR-PPPP lookup table is changed to cell specific (e.g. in the new SIB), the PSSCH_TXFormat should then be added in each mode-4 pool to indicate whether the pool supports Rel-15 transmission format or not.
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