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Introduction
In this contribution, we will discuss some remaining issues of mode 2 resource allocation. Based on this, some proposals and corresponding text proposals are provided. 
Discussions 
Description of pre-emption and re-evaluation
In the section 8.1.4 of 38.214, it is described that the higher layer provides a set of resources which may be subject to re-evaluation and a set of resources which may be subject to pre-emption. In our understanding, it should not be mandated that and  have to be provided simultaneously by the higher layer. In other words, it should be allowed that only one of them is provided. This issue also involves with the parameter , whose definition of “the slot with the smallest slot index among and ” mandates both sets of slots are provided. 
[bookmark: _Toc24582][bookmark: _Toc24542]To adopt the following description in section 8.1.4 in TS 38.214.
	8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts are omitted>
-	if the higher layer requests the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission as part of re-evaluation or pre-emption procedure, the higher layer may provides a set of resources which may be subject to re-evaluation and may provide another set of resources which may be subject to pre-emption.
-	it is up to UE implementation to determine the subset of resources as requested by higher layers before or after the slot  - , where  is the slot with the smallest slot index among and , if any provided, and  is equal to , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP.
<Unchanged parts are omitted>



Re-evaluation with respect to periodic reservation
In RAN1 #102-e meeting, it is discussed how a UE does re-evaluation with respect to periodic reservation, and no conclusion has been reached. In that email discussion, the latest proposal is listed as follows.
	Updated Proposal
· If periodic reservation is in use by a UE selecting resources, the UE performs re-evaluation procedure at least for resource(s) in the first period after the initial resource re-selection trigger or for resources in non-initial resource re-selection triggered by pre-emption
· Allow discussion in the next meeting whether re-evaluation in other than the first period is feasible and can be allowed for the UE implementation
· Note, this is intended to be captured in MAC specification
· Note, the initial resource re-selection trigger refers to the initial (re-)selection triggered according to clause 5.22.1.2 of TS 38.321, except resource re-selection triggered by re-evaluation and pre-emption


For periodic traffic, if re-evaluation is limited to the first period, then the resource conflict cannot be avoided in the subsequent periods even if some resource collisions are detected. Therefore, it is suggested that re-evaluation in other than the first period should be allowed. After the first period , which period to perform re-evaluation can be up to UE implementation.
[bookmark: _Toc14101][bookmark: _Toc10502]For periodic traffic, re-evaluation in other than the first period should be allowed.
[bookmark: _GoBack]In step 5) in the section 8.1.4 of 38.214, it is assumed that hypothetical SCI received in the slot which is not-monitored indicates a set of reserved resources based on any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriodList. One example, for re-evaluation if other than first period re-evaluation is supported for periodic traffic, UE will exclude the resources which are overlapped with the set of reserved resources evaluated in step 5 due to itself transmissions in previous. This would lead to a false judgment that the current grant will be interrupted. Another example, two parallel processes are ongoing, assuming one of the transmissions of the first process(Process 1) is on slot K. To perform re-evaluation for the second process(Process 2), in step 5 the UE assumes that the hypothetical SCI in slot K indicates reservation with all of configured periods Pj, if the resources reserved by the hypothetical SCI with period Pj conflict with the resources subjected to re-evaluation for Process 2 in the K + Pj slot, the UE will report the resource which is indicated for re-evaluation, unnecessary resource re-selection will be triggered.
For pre-emption, there is not available priority of the resources excluded in step 5, so here this step is not necessary.
Considering the above problems in re-evaluation/pre-emption caused by step 5, it is suggested that step 5 is not performed in the re-evaluation/pre-emption procedure.
[bookmark: _Toc1490][bookmark: _Toc3773]Step 5 is not performed in the re-evaluation/pre-emption procedure.
Correction of slots 

The section 16.4 in 38.213 refers to  as “a set of slots in a sidelink resource pool [6, TS 38.214]”. Moreover,  should be replaced by  in 38.213 section 16.4.
[bookmark: _Toc12725][bookmark: _Toc16847]To adopt the following TP for TS 38.213.
	16.4	UE procedure for transmitting PSCCH 
<Unchanged parts are omitted>
-	the values of the frequency resource assignment field and the time resource assignment field as described in [6, TS 38.214] to indicate  resources from a set  of resources selected by higher layers as described in [11, TS 38.321] with  smallest slot indices   for  such that , where:
-	, where  is a number of resources in the set  with slot indices  , , such that , and  is provided by sl-MaxNumPerReserve

-	each resource, from the set of  resources, corresponds to  contiguous sub-channels and a slot in a set of slots , where  is the number of sub-channels available for PSSCH/PSCCH transmission in a slot
-	 is a set of slots in a sidelink resource pool [6, TS 38.214]
-	 is an index of a slot where the PSCCH with SCI format 1-A is transmitted.
<Unchanged parts are omitted>


Sensing procedure
In the sensing process of the current Rel-16 V2X specification, a UE shall monitor slots which can belong to a sidelink resource pool within the sensing window except for those in which its own transmissions occur[2], that means UE shall monitor the sidelink slots both in and out the resource pool. In order to save energy consumption, within the sensing window, it is suggested that UE shall monitor the slots only in the sidelink resource pool.
[bookmark: _Toc25894][bookmark: _Toc18862]To adopt the following TP for TS 38.214.
	8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts are omitted>
2)	The sensing window is defined by the range of slots [) where  is defined above and  is defined in slots in Table 8.1.4-1 where  is the SCS configuration of the SL BWP. The UE shall monitor slots which can belong to a sidelink resource pool within the sensing window except for those in which its own transmissions occur. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots.
<Unchanged parts are omitted>



How to restrict selection of resources for different TBs to different slots
In RAN1 #102-e meeting, it is discussed how to restrict selection of resources for different TBs to different slots. On this issue, there are the following two options.
	Option 1:
· When selecting or re-evaluating resources for a TB, MAC layer composes a list of slots which are unavailable for selection for this TB, since these resources are already pre-selected or reserved by other TB(s), and passes the list to L1
· L1 excludes these slots after or together with the exclusion of slots corresponding to the slots not monitored in the sensing window, i.e. during or after step 5), but before step 6), and identifies the candidate set
· MAC layer <randomly> selects the resources following the specified restrictions on min and max time gap
Option 2
· When selecting or re-evaluating resources for a TB, MAC layer requests L1 to identify candidate resources
· L1 identifies candidate set according to specified procedures
· MAC layer <randomly> selects the resources following the specified restrictions on min and max time gap, AND restrictions to select resources for different TBs in different slots


From the perspective of protocol complexity, option 1 has more protocol complexity. Option 2 only needs to modify MAC layer protocol, while option 1 needs to modify both MAC layer and physical layer protocol.
In option 1, when selecting or re-evaluating resources for more than one TB in a very short time period, as shown in the figure 2-1, TB1 and TB2 coming from MAC layer to PHY layer in a very short time difference. Thus, the two sets as generated from two resource selection processes are also in a near time difference. In that case, MAC layer does not have enough time to generate unavailable resource set and send to PHY layer. In order to solve this issue in option 1, after PHY layer receiving one TB, it should wait for the unavailable resource set corresponding to that TB and then perform resource selection for the following TB. Thus more delay would be introduced. 
[image: 图片6]
Figure 2-1 An example procedure of option 1
[bookmark: _Toc18920][bookmark: _Toc17172]MAC layer randomly selects the resources with the limitation of selecting resources for different TBs in different slots, i.e.，option 2 should be supported.
Parallel resource selection processes
For parallel resource selection processes, some companies suggested that the maximum number of reserved resources due to parallel selections should be limited. In our opinion, there is no need to limit the number of reserved resources in the process of parallel resource selection through this additional mechanism. CR limit mechanism has considered the situation of multiple processes, and the number of resources reserved by a UE can be limited through the existing CR limit mechanism. Therefore, it is not necessary to introduce additional mechanisms to further limit the number of multiple processing resources.
[bookmark: _Toc1829][bookmark: _Toc28987]It is not necessary to introduce additional mechanisms to further limit the number of multiple processing resources.

[bookmark: _Toc30716][bookmark: _Toc19141][bookmark: _Toc8335]Conclusion
This contribution discussed related issues of mode 2 resource allocation. Based on this, we have the following proposals.
Proposal 1: To adopt the following description in section 8.1.4 in TS 38.214.
	8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts are omitted>
-	if the higher layer requests the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission as part of re-evaluation or pre-emption procedure, the higher layer provides a set of resources which may be subject to re-evaluation and or a set of resources which may be subject to pre-emption.
-	it is up to UE implementation to determine the subset of resources as requested by higher layers before or after the slot  - , where  is the slot with the smallest slot index among and , if any provided, and  is equal to , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP.
<Unchanged parts are omitted>


Proposal 2: For periodic traffic, re-evaluation in other than the first period should be allowed.
Proposal 3: Step 5 is not performed in the re-evaluation/pre-emption procedure.
Proposal 4: To adopt the following TP for TS 38.213.
	16.4	UE procedure for transmitting PSCCH 
<Unchanged parts are omitted>
-	the values of the frequency resource assignment field and the time resource assignment field as described in [6, TS 38.214] to indicate  resources from a set  of resources selected by higher layers as described in [11, TS 38.321] with  smallest slot indices   for  such that , where:
-	, where  is a number of resources in the set  with slot indices  , , such that , and  is provided by sl-MaxNumPerReserve

-	each resource, from the set of  resources, corresponds to  contiguous sub-channels and a slot in a set of slots , where  is the number of sub-channels available for PSSCH/PSCCH transmission in a slot
-	 is a set of slots in a sidelink resource pool [6, TS 38.214]
-	 is an index of a slot where the PSCCH with SCI format 1-A is transmitted.
<Unchanged parts are omitted>


Proposal 5: To adopt the following TP for TS 38.214.
	8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts are omitted>
2)	The sensing window is defined by the range of slots [) where  is defined above and  is defined in slots in Table 8.1.4-1 where  is the SCS configuration of the SL BWP. The UE shall monitor slots which can belong to a sidelink resource pool within the sensing window except for those in which its own transmissions occur. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots.
<Unchanged parts are omitted>


Proposal 6: MAC layer randomly selects the resources with the limitation of selecting resources for different TBs in different slots, i.e.，option 2 should be supported
Proposal 7: It is not necessary to introduce additional mechanisms to further limit the number of multiple processing resources.
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