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Introduction
During the email discussion [1] for sharing resource pool, we had discussed the following target scenarios:

Resource pool sharing between Rel-15 mode-3 and Rel-15 mode-4 UE;

Resource pool sharing between Rel-15 mode-3 and Rel-14 mode-4 UE;

Resource pool sharing between Rel-14 mode-3 and Rel-15 mode-4 UE;

According to most companies’ perspectives, scenarios 1) and 2) should be supported while scenario 3) need not to be considered since it is not possible for Rel-14 mode3 UE to identify the reserved resource of Rel-15 mode4 UE. 

Furthermore, we have discussed resource pool configuration and resource allocation, for these two issues, different companies have different perspectives. In this contribution, we focus on these two issues and present our considerations and some potential solutions. 
Discussion
2.1 Resource pool configuration
During the email discussion, companies have different views on whether separate pools are configured per UE to differentiating shared resource pool and dedicated resource pool.

Suppose a single resource pool (either mode-3 or mode-4) is configured per UE, for mode 4 UE, it will use the mode 4 Tx resource pool configuration parameter such as numSubchannel-r14 to calculate RIV(resource indication value) to indicate the resource occupied in shared resource pool. But for the mode 3 UE configured with the shared resource pool, mode 3 UE may calculate RIV based on the parameter of numSubchannel-r14 indicated in mode 3 Tx resource pool configuration. As we know, it is very likely that the parameters of numSubchannel-r14 are different for mode 3 and mode 4 Tx resource pool configuration especially in partial overlapping scenario. So the sensing result would be wrong if a mode 4 UE decodes a RIV sent by a mode 3 UE. 
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Figure 1 an example for mode 4 UE decoding a RIV sent by a mode 3 UE
For example, as shown in figure 1, suppose that the value of numSubchannel-r14 configured in mode 3 Tx resource pool is 5 and the value of numSubchannel-r14 configured in mode 4 Tx resource pool is 10. Assuming that a mode 3 UE_1 is allocated resource with a starting sub-channel index (
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=2 ), then according to the formula listed in TS36.213 as below, the RIV indicated in SCI should be 8. 

	"Frequency resource location of the initial transmission and retransmission" field in the SCI format 1 is equal to resource indication value (RIV) corresponding to a starting sub-channel index (
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) and a length in terms of contiguously allocated sub-channels (
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( 1). The resource indication value is defined by
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where 
[image: image9.wmf]subCH

N

 is the total number of sub-channels in the pool determined by higher layer parameter numSubchannel-r14.


When a mode 4 UE_2 senses the channel and decode the SCI sent by UE_1, based on the above formula with the parameter numSubchannel-r14 of 10 (
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) and the parameter RIV of 8, it would regard the frequency resource location of the initial transmission and retransmission corresponding to the starting sub-channel index (
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) of 8 and contiguously allocated sub-channels (
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) of 1 as occupied, which is obviously wrong. In addition to numSubchannel-r14, other Tx resource pool configuration parameters in SL-CommResourcePool field, such as sizeSubchannel-r14, startRB-Subchannel-r14 and so on, may also lead to such resource confusion in frequency domain due to the different understanding of RIV.  
From the perspective of time domain, if SubframeBitmapSL-r14 configured in mode 3 Tx resource pool and mode 4 Tx resource pool are different, the set of subframes that belong to a PSSCH resource pool for mode 3 and 4 are different. Since the time gap between initial transmission and retransmission indicated in SCI is calculated based on the subframes that belong to the PSSCH resource pool. So the same value of time gap in SCI may map to different time location in physical subframes between mode 3 Tx resource pool and mode 4 Tx resource pool. 

Therefore, if a mode 4 UE decodes a SCI sent by a mode 3 UE in the sharing resource pool, it may misunderstand the resource location. Then some available resources may be wrongly regarded as occupied or vice versa. According to TS36.213, when the UE performs sensing, it will firstly exclude the resources indicated in SCI of which the PSSCH-RSRP measurement is higher than SL-ThresPSSCH-RSRP(configured in high layer). The misinterpretation of SCI may cause that the UE excludes the available resources but keeps the occupied resource as candidate resource. Then the sensing result was wrong and the mode 4 UE may select unsuitable resource based on this sensing result.

On the other hand, in order to avoid the resource collision between mode 3 UE and mode 4 UE in the shared resource pool, it is suggested that mode 3 UE could report the sensing result of the sharing resource pool to eNB so that eNB may allocate resources that has not been used by mode 4 UE. If mode 3 UE decodes a SCI sent by a mode 4 UE, it may also misunderstand the resources occupation status and the sensing report is consequently not accurate.

Observation 1: For partial resource pool sharing scenario, if single resource pool is configured and if one of the configuration parameters, such as numSubchannel-r14, sizeSubchannel-r14, startRB-Subchannel-r14 and SubframeBitmapSL-r14 are different for mode 3 and mode 4 Tx resource pool, the sensing result of mode 3 and mode 4 UE may be wrong.

Based on above observation, it is suggested to configure the dedicated and shared resource pool separately. Then the mode 3 UE and mode 4 UE could use the same set of parameters for shared resource pool to perform sensing and get aligned sensing results.   Furthermore, if the eNB configures the dedicated and shared resource pool separately to the mode 3 UE, then the eNB shall indicate which resource pool is used in DCI when allocating resource for mode 3 UE. However, it is related to RAN1 and thus up to RAN1 to decide on this issue.
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Figure 2 separate pool configuration
Proposal 1：It is suggested to configure the dedicated and shared resource pool separately for both mode 3 and mode 4 UE.

Proposal 2:  DCI is suggested to be enhanced for mode 3 UE. However, it is related to RAN1 and thus up to RAN1 to decide on this issue.
2.2 Resource allocation
During email discussion, companies have different views on whether to enable mode-3 UE to perform sensing and report the sensing result to network. In our opinion, without the sensing result report from mode 3 UE, the network cannot acquire any resource usage information on sharing resource pool. So it is very likely that the eNB allocate the resources that has already been used by mode 4 UE, and then resource collision happens. To avoid this, it is suggested that R15 mode 3 UE report (a set of) available resources of the shared resource pool based on the sensing result. The reporting could be event triggered (i.e. upon requesting transmission resource) or periodically transmitted. 
Furthermore, not all the mode 3 UE need to perform sensing and reporting on the shared resource pool, since the sensing result will be very similar for those neighbour UEs. The eNB can decide which UE should perform sensing and reporting based on their geographical location.

Based on the above analysis, it is suggested that R15 mode 3 UE be enhanced to perform sensing and reporting on the shared resource pool. 
Proposal 3: It is suggested that R15 mode 3 UE be enhanced to perform sensing and reporting on the shared resource pool.
Conclusion

In this paper, we discussed the issue of the resource pool sharing between UEs using mode 3 and UEs using mode 4 and presented our considerations. And we have the following observations and proposals:

Observation 1: For partial resource pool sharing scenario, if single resource pool is configured and if one of the configuration parameters, such as numSubchannel-r14, sizeSubchannel-r14, startRB-Subchannel-r14 and SubframeBitmapSL-r14 are different for mode 3 and mode 4 Tx resource pool, the sensing result of mode 3 and mode 4 UE may be wrong.

Proposal 1：It is suggested to configure the dedicated and shared resource pool separately for both mode 3 and mode 4 UE.

Proposal 2:  DCI is suggested to be enhanced for mode 3 UE. However, it is related to RAN1 and thus up to RAN1 to decide on this issue.
Proposal 3: It is suggested that R15 mode 3 UE be enhanced to perform sensing and reporting on the shared resource pool.
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