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1 Introduction
This paper is to further elaborate this issue postponed from the last meeting [1]:
	R2-1901926
CR on Tx carrier (re)selection procedure
Huawei, HiSilicon
CR
Rel-15
36.321
15.4.0
1431
-
F
LTE_eV2X-Core


[OPPO]: For the first change, we may just remove the concerned sentence. For the second change, it is not needed. [Ericsson]: The first change is ok but it seems no big difference compared to the current sentence. [Huawei]: Main difference is “and which have no configured sidelink grant on any allowed carrier” [LG]: Ok with the first change. 

·  First change is agreed. 

·  [Offline#711]: Discuss whether we need second change or not (Huawei, R2-1902492)

·  Only the first change will be merged into R2-1902493. 


The corresponding CR is provided in [2].
2 Discussion 
The issue discussed in this paper is aiming at the below condition in the Tx carrier (re-)selection procedure of latest MAC specification (see the yellow-highlighted in Appendix A): 
Table1. The problematic condition

	-
if there is no configured sidelink grant on any carrier allowed for the sidelink logical channel where data is available as indicated by upper layers (TS 36.331 [8] and TS 24.386 [15]):


Specifically, during the email discussion in [3], this condition originally aimed at the case where there is new traffic arrival in an SL LCH, but currently not any of its allowed carriers have been selected ( Then the carrier selection is triggered, and the UE enters above loop to perform subsequent carrier (re-)selection steps. 
Whereas this “new-traffic-arrival” case is well covered by the above condition, there can be some other possible cases which also fall into the above condition than expected, and thus might not have been fully considered. Specifically, there can also be the case where there are more than one sidelink logical channels that satisfy the above condition (of having no configured sidelink grant on any allowed carrier), and thus leads the UE to enter this loop. This, however, results in an ambiguity: On earth which of these sidelink logical channels does this “the sidelink logical channel” refer to in above condition? With such an ambiguity, the subsequent steps under this condition CANNOT be performed and thus become problematic, as they need to depend on the specific logical channel actually indicated in this condition 
To elaborate above issue, let us consider the example in the Figure below, where we use abbreviation “CC” (component carrier) to stand for “sidelink carrier” for short:
· Assume now the selected Tx carriers for all SL LCH 1, 2 and 3 is only CC1 which is an allowed carrier common for all these LCHs, with only one SL process (say, SL process #1) associated with a configured SL grant (say, CSG #1). This may happen, in case, e.g. the data volume in all these SL LCHs is not quite big and the UE thinks it is already enough to select only one configured SL grant on one CC to transmit (because how many carriers/resources to select is all up to UE implementation); 
· Then, the resource (re-)selection is triggered (by whatever triggers in resource reselection procedure) for SL process #1 on CC1. According to the resource reselection procedure (see Appendix B), the UE would first clear the configured SL grant (i.e. CSG#1) for this SL process #1, and enters the Tx carrier (re-)selection procedure only after that;
· When the UE enters the Tx carrier (re-)selection procedure in Appendix A, it will find that currently the condition of “if there is no configured sidelink grant on any carrier allowed for the sidelink logical channel” is met for ALL SL LCH 1, 2 and 3, as the configured sidelink grant on SL process #1 was the only SL grant earlier but has already been cleared in the above step;
· The UE can apply “NOTE 2” in carrier (re-)selection procedure to select among SL LCH 1, 2 and 3. Even so, however, the UE is still possible to select more than one SL LCHs among them, since that NOTE still allows the UE to select multiple SL LCHs by UE implementation (as the plural form “-s” is currently used), instead of only one SL LCH. 
· Assume the UE selects SL LCH 2 and 3 as in the following Figure. Then here comes to the question that on earth which of SL LCH 2 and 3 this “the sidelink logical channel” in above condition in Table 1 actually refers to. Without a clear conclusion on this, the UE does not know based on which SL LCH (and its applicable carrier set) the following carrier reselection procedures should be performed, so it fails to continue. 
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Figure 1
Therefore, based on the above analyses, the problem to be addressed can be summarized as follows:

Observation 1: Instead of the “new traffic arrival” case only, some other cases may also fall into the condition “if there is no configured sidelink grant on any carrier allowed for the sidelink logical channel where data is available as indicated by upper layers” than expected, i.e. the case that more than one SL LCHs met this condition (i.e. having no configured sidelink grant on any allowed carrier). 

Observation 2: When the case mentioned by Observation 1 happens, it is ambiguous in the current Spec on which one of those SL LCHs is actually referred to by this “the sidelink logical channel” in above condition. This results in the consequence that subsequent steps under this condition cannot be performed by the UE.
As “NOTE 2” in current Tx carrier (re-)selection procedure was actually added to fit the operations under the “else” (i.e. those green highlighted in Appendix A) associated with above “if” condition, it may be wise not to change it, in order to avoid the side-effect on other related steps and even a potential systematic impact on the overall carrier (re-)selection procedure again. To this end, we may adapt this condition in question to also the case of “no configured SL grant on any carrier for more than one SL LCHs”.
Proposal: Adapt the condition “if there is no configured sidelink grant on any carrier allowed for the sidelink logical channel where data is available as indicated by upper layers” in the current Spec to also the case of “no configured SL grant on any carrier for more than one SL LCHs”. 
The corresponding CR is available in [2], which RAN2 is suggested to agree. 
3 Conclusions
In this contribution, we find an issue for Tx carrier (re)selection procedure and provide corresponding changes to the Spec. The observation and proposal are as follows:
Observation 1: Instead of the “new traffic arrival” case only, some other cases may also fall into the condition “if there is no configured sidelink grant on any carrier allowed for the sidelink logical channel where data is available as indicated by upper layers” than expected, i.e. the case that more than one SL LCHs met this condition (i.e. having no configured sidelink grant on any allowed carrier). 

Observation 2: When the case mentioned by Observation 1 happens, it is ambiguous in the current Spec on which one of those SL LCHs is actually referred to by this “the sidelink logical channel” in above condition. This results in the consequence that subsequent steps under this condition cannot be performed by the UE.
Proposal: Adapt the condition “if there is no configured sidelink grant on any carrier allowed for the sidelink logical channel where data is available as indicated by upper layers” in the current Spec to also the case of “no configured SL grant on any carrier for more than one SL LCHs”.
RAN2 is suggested to adopt the CR in [2]. 
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Appendix A: Tx Carrier (re-)selection procedure in [4]
5.14.1.5
TX carrier (re-)selection for V2X sidelink communication

The MAC entity shall consider a CBR of a carrier to be one measured by lower layers according to TS 36.214 [6] if CBR measurement results are available, or the corresponding defaultTxConfigIndex configured by upper layers for the carrier if CBR measurement results are not available.
If the TX carrier (re-)selection is triggered for a Sidelink process according to sub-clause 5.14.1.1, the MAC entity shall:

-
if there is no configured sidelink grant on any carrier allowed for the sidelink logical channel where data is available as indicated by upper layers (TS 36.331 [8] and TS 24.386 [15]):
-
for each carrier configured by upper layers associated with the concerned sidelink logical channel:

-
if the CBR of the carrier is below threshCBR-FreqReselection associated with the priority of the sidelink logical channel:

-
consider the carrier as a candidate carrier for TX carrier (re-)selection for the concerned sidelink logical channel.
-
else:

-
for each sidelink logical channel, if any, where data is available and that are allowed on the carrier for which Tx carrier (re-)selection is triggered according to subclause 5.14.1.1:
-
if the CBR of the carrier is below threshCBR-FreqKeeping associated with priority of the sidelink logical channel:
-
select the carrier and the associated pool of resources.

-
else:
-
for each carrier configured by upper layers on which the sidelink logical channel is allowed, if the CBR of the carrier is below threshCBR-FreqReselection associated with the priority of the sidelink logical channel;

-
consider the carrier as a candidate carrier for TX carrier (re-)selection.
The MAC entity shall:

-
if one or more carriers are considered as the candidate carriers for TX carrier (re-)selection:
-
for each sidelink logical channel allowed on the carrier where data is available and Tx carrier (re-)selection is triggered:
-
select one or more carrier(s) and associated pool(s) of resources among the candidate carriers with increasing order of CBR from the lowest CBR.

NOTE 1:
It is left to UE implementation how many carriers to select based on UE capability.

NOTE 2:
It is left to UE implementation to determine the sidelink logical channels among the sidelink logical channels where data is available and that are allowed on the carrier for which Tx carrier (re-) selection is triggered.
NOTE 3:
If the MAC entity is configured by the upper layer to receive a sidelink grant dynamically on the PDCCH, it is left to UE implementation to determine which carriers configured by upper layer in sl-V2X-ConfigDedicated, as specified in TS 36.331 [8] are considered as selected carriers for the sidelink synchronization procedures in subclauses 5.10.7, 5.10.8 and 5.10.8a of TS 36.331 [8].
Appendix B: Resource (re-)selection procedure in [5]

5.14.1.1
SL Grant reception and SCI transmission

[…]
Sidelink grants are selected as follows for V2X sidelink communication:

[…]

-
if the MAC entity is configured by upper layers to transmit using pool(s) of resources in one or multiple carriers as indicated in subclause 5.10.13.1 of TS 36.331 [8] based on sensing, or partial sensing, or random selection only if upper layers indicates that transmissions of multiple MAC PDUs are allowed according to subclause 5.10.13.1a of TS 36.331 [8], and the MAC entity selects to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs, and data is available in STCH associated with one or multiple carriers, the MAC entity shall for each Sidelink process configured for multiple transmissions:

-
if there is no configured sidelink grant on any carrier allowed for the STCH associated with the Sidelink process as indicated by upper layers, as specified in TS 24.386 [15]:

-
trigger the TX carrier (re-)selection procedure as specified in sub-clause 5.14.1.5;

-
else if there is a configured sidelink grant associated with the Sidelink process:

-
if SL_RESOURCE_RESELECTION_COUNTER = 0 and when SL_RESOURCE_RESELECTION_COUNTER was equal to 1 the MAC entity randomly selected, with equal probability, a value in the interval [0, 1] which is above the probability configured by upper layers in probResourceKeep; or

-
if neither transmission nor retransmission has been performed by the MAC entity on any resource indicated in the configured sidelink grant during the last second; or

-
if sl-ReselectAfter is configured and the number of consecutive unused transmission opportunities on resources indicated in the configured sidelink grant is equal to sl-ReselectAfter; or

-
if none of the configured sidelink grant(s) on the carrier(s) allowed for the STCH have radio resources available in this TTI to accommodate a RLC SDU according to subclause 5.14.1.3.1 by using the maximum allowed MCS configured by upper layers in maxMCS-PSSCH and the MAC entity selects not to segment the RLC SDU; or

NOTE 4:
If none of the configured sidelink grant(s) on the carrier(s) allowed for the STCH have radio resources available in this TTI to accommodate the RLC SDU according to subclause 5.14.1.3.1, it is left for UE implementation whether to perform segmentation or sidelink resource reselection.
-
if none of the configured sidelink grant(s) on the carrier(s) allowed for the STCH have radio resources available in this TTI, according to subclause 5.14.1.3.1 to fulfil the latency requirement of the data in a sidelink logical channel according to the associated PPPP, and the MAC entity selects not to perform transmission(s) corresponding to a single MAC PDU; or

NOTE 5:
If the latency requirement is not met, it is left for UE implementation whether to perform transmission(s) corresponding to single MAC PDU or sidelink resource reselection.

-
if the pool of resources where the sidelink grant is configured for the Sidelink process, is reconfigured by upper layers:
-
clear the configured sidelink grant;
-
flush the HARQ buffer associated to the Sidelink process;

-
trigger the TX carrier (re-)selection procedure as specified in sub-clause 5.14.1.5;
-
if the TX carrier (re-)selection procedure was triggered in above and one or more carriers have been (re-)selected in the Tx carrier (re-)selection according to sub-clause 5.14.1.5:

-
determine the order of the (re-)selected carriers, according to the decreasing order based on the highest priority of logical channels which are allowed on each (re-)selected carrier, and perform the following for each Sidelink process on each (re-)selected carrier according to the order:
-
select one of the allowed values configured by upper layers in restrictResourceReservationPeriod and set the resource reservation interval by multiplying 100 with the selected value;

NOTE 6:
How the UE selects this value is up to UE implementation.

-
randomly select, with equal probability, an integer value in the interval [5, 15] for the resource reservation interval higher than or equal to 100ms, in the interval [10, 30] for the resource reservation interval equal to 50ms or in the interval [25, 75] for the resource reservation interval equal to 20ms, and set SL_RESOURCE_RESELECTION_COUNTER to the selected value;

-
select the number of HARQ retransmissions from the allowed numbers that are configured by upper layers in allowedRetxNumberPSSCH included in pssch-TxConfigList and, if configured by upper layers, overlapped in allowedRetxNumberPSSCH indicated in cbr-pssch-TxConfigList for the highest priority of the sidelink logical channel(s) allowed on the selected carrier and the CBR measured by lower layers according to TS 36.214 [6] if CBR measurement results are available or the corresponding defaultTxConfigIndex configured by upper layers if CBR measurement results are not available;

-
select an amount of frequency resources within the range that is configured by upper layers between minSubchannel-NumberPSSCH and maxSubchannel-NumberPSSCH included in pssch-TxConfigList and, if configured by upper layers, overlapped between minSubchannel-NumberPSSCH and maxSubchannel-NumberPSSCH indicated in cbr-pssch-TxConfigList for the highest priority of the sidelink logical channel(s) allowed on the selected carrier and the CBR measured by lower layers according to TS 36.214 [6] if CBR measurement results are available or the corresponding defaultTxConfigIndex configured by upper layers if CBR measurement results are not available;




-
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer according to subclause 14.1.1.6 of TS 36.213 [2], according to the amount of selected frequency resources. The selected time and frequency resources shall fulfil the physical layer requirements as specified in TS 36.101 [10], and the random function shall be such that each of the allowed selections can be chosen with equal probability;

-
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmission opportunities of SCI and SL-SCH corresponding to the number of transmission opportunities of MAC PDUs determined in subclause 14.1.1.4B of TS 36.213 [2];

-
if the number of HARQ retransmissions is equal to 1:


-
if there are available resources left in the resources indicated by the physical layer according to subclause 14.1.1.6 of TS 36.213 [2] that meet the conditions in subclause 14.1.1.7 of TS 36.213 [2] for more transmission opportunities:

-
randomly select the time and frequency resources for one transmission opportunity from the available resources, according to the amount of selected frequency resources. The selected time and frequency resources shall fulfil the physical layer requirements as specified in TS 36.101 [10], and the random function shall be such that each of the allowed selections can be chosen with equal probability;

-
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for the other transmission opportunities of SCI and SL-SCH corresponding to the number of retransmission opportunities of the MAC PDUs determined in subclause 14.1.1.4B of TS 36.213 [2];

-
consider the first set of transmission opportunities as the new transmission opportunities and the other set of transmission opportunities as the retransmission opportunities;

-
consider the set of new transmission opportunities and retransmission opportunities as the selected sidelink grant.

-
else:

-
consider the set as the selected sidelink grant;

-
use the selected sidelink grant to determine the set of subframes in which transmissions of SCI and SL-SCH occur according to subclause 14.2.1 and 14.1.1.4B of TS 36.213 [2];

-
consider the selected sidelink grant to be a configured sidelink grant;

-
else if SL_RESOURCE_RESELECTION_COUNTER = 0 and when SL_RESOURCE_RESELECTION_COUNTER was equal to 1 the MAC entity randomly selected, with equal probability, a value in the interval [0, 1] which is less than or equal to the probability configured by upper layers in probResourceKeep:

 […]
� As TS 36.321 V15.5.0 is currently not available, we here use the CR agreed in the last meeting to reflect the latest content. 
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