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1 Introduction

In SA2#127, it was agreed that [1]
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 this contribution, we discuss the left issues on TX profile.
2 Discussion
2.1 Issue-1: TX profile vs. PPPR

For TX profile, there could be two cases in general, either Rel-14 or Rel-15 format to be used. For PPPR, there could be two cases as well, i.e., either the PPPR is higher or lower than the PPPR threshold provided by AS layer for duplication (de)activation. Therefore, there are in total four combinations,

Table 1 Four cases w.r.t. the value of (PPPR, TX profile)
	
	PPPR lower than the duplication threshold
	PPPR higher than the duplication threshold

	TX profile = Rel-14
	Case-1: Duplication, using Rel-14
	Case-2: No duplication, using Rel-14

	TX profile = Rel-15
	Case-3: Duplication, using Rel-15
	Case-4: No duplication, using Rel-15


Since RAN2#101bis has agreed to use the hard coded LCID for duplication.

Agreements
1: Confirm WA (i.e. using fixed LCIDs for duplicated packets as an agreement.
Which means that the RLC PDU for the duplication using the new LCID would not be backwards compatibility, i.e., would cause MAC PDU discard. Therefore, for the highlighted case, when it is received by a Rel-14 UE, the MAC PDU discard would happen for the other RLC PDUs in the same MAC PDU as well, i.e., packet loss would be caused.

Observation 1 Duplication transmission using Rel-14 would cause packet loss due to the non-backward compatible LCID.
Considering both TX profile and PPPR comes from V2X layer, the problem is how for AS layer to handle this highlighted case. For this, several different solution candidates are as follows:

· Alt-1: here we rely on configuration restriction and assumption this problematic combination can never happen. In this way, at least a stage-2 description in SA2 specification is needed.

· Alt-2: Assume no restriction can be done to avoid this problematic combination, and it is up to AS layer to solve this issue.

· Alt-2A: when this case happens, it is overridden / handled as other cases. For example, it can be handled as either case below

· Handled as Case-2: I.e., no duplication is to be done, and a single MAC PDU is transmitted using Rel-14 format;

· Handled as Case-3: I.e., duplication is to be done, and two MAC PDUs are transmitted using Rel-15 format;

· Alt-2B: when this case happens, it is handled in a way that the TX profile is only followed for a single MAC PDU:

· One MAC PDU is transmitted using Rel-14 format, carrying the original data, using legacy LCID;

· The other MAC PDU is transmitted using Rel-15 format, carrying the duplicate data, using new LCID;

RAN2 is suggested to discuss this issue, and clarify how to handle the problematic case-1 above.

Proposal 1 RAN2 clarify how to handle the case that TX profile indicating Rel-14 format, while PPPR indicating the need of duplication.

2.2 Issue-2: TX profile vs. PSSCH_TxFormat
In RAN1#91bis, one RRC parameter list was sent to RAN2, where a parameter of PSSCH_TxFormat is indicated:

Table 2 PSSCH_TxFormat indicated by RAN1
	64-QAM
	213
	PSSCH_TXFormat
	New
	Indicates if the UE shall use Rel-14 format or the format introduced in Rel-15
	{0.1}
	0
	Up to RAN2
	36.331
	Support for 64-QAM. Note: the MCS vs. CBR  and MCS vs. speed tables may need to be updated. Details up to RAN2.


Some companies argue that it is something configured at AS layer by (pre)configuration. In this case, it would cause much more issues. But before we go into the issues, the framework is clarified as following figure. I.e.,

· On the one hand, V2X layer provides for each packet, a TX profile X and frequency set A (i.e., the service to carrier mapping), which means that from V2X layer perspective, the packet is expected to be delivered on frequency set A using TX profile X;

· On the other hand, AS layer may provide a PSSCH_TXFormat indicator for specific resource (carrier or pool or etc..), which further regulates the TX profile that can be used for specific resources. It would thus results to another resource set B to allow TX profile X;
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Figure 1 Framework of TX profile vs. PSSCH_TXFormat

Observation 2 If define PSSCH_TXFormat at AS layer, it would result into different resource set restriction from V2X layer perspective and from AS layer perspective. 

Then, there could be three relationships w.r.t. the two resource set A and B:

· Case-A: No intersection between A and B;

· Case-B: A is a subset of B

· Case-C: B is a subset of A

· Case-D: A and B are partially overlapped.

For case-A, there would be no way for the packet to be delivered. Please note that this case cannot be avoided by “smart configuration”, since the two configuration are from different layer / entities, i.e., A is from V2X layer or above, i.e., at core network or outside of 3GPP scope, and B is from AS layer at RAN.

Observation 3 The AS layer configured PSSCH_TXFormat may cause packet loss.

For case-C and case-D, the impact to specification impact is huge. In more details, the impact is as follows.

Firstly, it would impact on carrier selection, i.e., what if a packet with “TX-profile = X” choose a carrier, but ending up with finding no proper resource can be found in the chosen TX carrier. In other words, it would cause that the AS-layer configuration of PSSCH_TxFormat has to be re-introduced into the carrier selection criterion, although we tend to prevent the other factors in RAN2#101bis. 

Agreements

1: Other factors (besides what we already agreed) will not be considered in Rel-15 TX carrier selection.
Observation 4 The AS layer configured PSSCH_TXFormat causes impact to carrier (re)selection.

Secondly, it would impact on LCP procedure. For example, for a chosen carrier, there might be multiple logical channels that can be carried by the carrier, i.e., following the service-to-carrier mapping. But that is not enough, since the expected TX profile of the logical channel may not be allowed on the chosen carrier / resource. Therefore, one more “filter” of TX profile has to be added into the LCP procedure.

Observation 5  The AS layer configured PSSCH_TXFormat causes impact to LCP.

Thirdly, it would cause impact to mode-3 scheduling largely. The problem happens in case two different traffic of a same UE expecting different TX profile but to be delivered on the same carrier. Currently, for each UE, a single resource pool can be configured for each carrier, within which SL resource is granted to UE. In other words, one can never support two traffic flows on the same carrier, if they are expecting different TX profile. The solutions to overcome this would be huge and not even in RAN2 scope.

Observation 6 The AS layer configured PSSCH_TXFormat causes impact to mode-3 scheduling.

Therefore, we do not see benefit but only complexity to support Case-A/C/D. In order to secure case-B, i.e., no further restriction at AS layer for the transmission format, the TX profile should be only controlled by V2x layer, and no further AS-layer controlled should be introduced.

Proposal 2 Given the TX profile indicator from V2X layer agreed, no AS layer controlling on the TX format should be introduced.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
Duplication transmission using Rel-14 would cause packet loss due to the non-backward compatible LCID.
Observation 2
If define PSSCH_TXFormat at AS layer, it would result into different resource set restriction from V2X layer perspective and from AS layer perspective.
Observation 3
The AS layer configured PSSCH_TXFormat may cause packet loss.
Observation 4
The AS layer configured PSSCH_TXFormat causes impact to carrier (re)selection.
Observation 5
The AS layer configured PSSCH_TXFormat causes impact to LCP.
Observation 6
The AS layer configured PSSCH_TXFormat causes impact to mode-3 scheduling.


Based on the observations, we propose:
Proposal 1
RAN2 clarify how to handle the case that TX profile indicating Rel-14 format, while PPPR indicating the need of duplication.
Proposal 2
Given the TX profile indicator from V2X layer agreed, no AS layer controlling on the TX format should be introduced.
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