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1 Introduction
In the last meeting, RAN2 agreed to support in Rel-15 only full pool sharing but deprioritize partial pool sharing as follows [1]:
	Agreements

4: Full resource pool sharing is supported. Partial resource pool sharing scenario is deprioritized in Rel-15.

5: Reuse Rel-14 single pool configuration for mode-3, no enhancement is needed.


This contribution will analyse the technical issues that will be caused if only full pool sharing is supported, and justify  that some necessary enhancements are still needed  to support partial pool sharing,  in order to enable resource pool sharing to really work in the practical system. Then, a simple solution will be given to support partial pool sharing. 
2 Technical issues on full resource pool sharing
The following technical issues exist for full resource pool sharing from the perspective of network configuration: 
· Issue 1: Loss of performance advantage (i.e. reliability) of the scheduled resource allocation in Rel-15
Currently, RAN2 has agreed that Rel-15 mode-3 UEs can share resources with both Rel-15 mode-4 UEs and Rel-14 mode-4 UEs [1]:

	Agreements

1: Support resource pool sharing between Rel-15 mode-3 and Rel-15 mode-4 UE.

2: Support resource pool sharing between Rel-15 mode-3 and Rel-14 mode-4 UE.

3: Not support resource pool sharing between Rel-14 mode-3 and Rel-15 mode-4 UE.


If only full pool sharing is configured by the eNB in Rel-15, this means any resource configured in the Rel-15 mode-3 pool can always be shared by Rel-14/Rel-15 mode-4 UEs and thus collided by potential mode-4 transmissions without any restriction. Due to the fact that the eNB is typically not aware of which resources are actually occupied by mode-4 UEs, the advantage of the scheduled resource allocation, especially reliability, is gone for Rel-15 mode-3 UEs. At worst, the performance of mode-3 transmission is even no better than mode-4 transmission when full pool sharing is configured.
· Issue 2: inflexibility of NW configuration and extra unnecessary signalling overhead

If the eNB in a cell is only allowed to support the configuration of full pool sharing, then, in order to avoid the decoding problem [2][3], the parameters, such as numSubchannel, sizeSubchannel-r14 and syncAllowed, configured for mode-3 UEs should be exactly the same as those configured for mode-4 UEs in RRC_CONNECTED and those in IDLE. This also means, in the full pool sharing scenario, if any configuration parameter (e.g. sizeSubchannel-r14, syncAllowed) of the mode-3 pool is changed/reconfigured, then all the related mode-4 pools overlapped with the mode-3 pool need to be reconfigured correspondingly due to such parameter change, and vice versa. This is obviously very inflexible from the pool configuration perspective and lead to unnecessary extra signalling overhead for the reconfiguration. 
· Issue 3: Limited applicability of full pool sharing
Due to the lack of configuration coordination, the transmission pools of mode-3 and those of mode-4 are inevitably partially overlapped with each other for the scenarios like inter-PLMN and network edge (partial coverage). Obviously, this case inevitably exists and cannot be avoided by eNB configuration, and thus is regarded as necessary to be considered also in RAN2 [4][5][6][7]. Also, the decoding failure issue due to the partially overlapped resources still exist and can frequently happen for ALL UEs in these scenarios. Certainly, we cannot anticipate to avoid such partial pool sharing cases by simply restricting the eNB to only able to configure full sharing resource pools. 

According to the above analyses, we give the following observation:

Observation 1: If only full pool sharing is supported in Rel-15, there can be the following technical issues:

· Loss of performance advantage (i.e. reliability) of the scheduled resource allocation in Rel-15;

· Inflexibility of NW configuration and extra unnecessary signalling overhead;
· Limited applicability of full pool sharing.
3 Solution based on partial pool sharing
From the configuration perspective, since RAN2 has agreed to “Reuse Rel-14 single pool configuration for mode-3, no enhancement is needed.”[1], the way to avoid the above issues identified in Observation 1 seems to be necessarily figured out by focusing on mode-4 UEs. In our understanding, the most straightforward and reasonable way is to configure the dedicated mode-4 resources and shared resources separately, and the shared resources are just a subset of the mode-3 resource pool.

In this way, with the pool sharing only allowed for a portion of mode-3 resources, the remaining resources of the mode-3 pool are still only dedicated for mode-3 scheduling and thus able to guarantee the performance of scheduled resource allocation (e.g. for those important V2X messages). This can address the Issue 1 identified in Observation 1. For Issue 2 and Issue 3, since the dedicated mode-4 resources are orthogonal with the shared resources, the (pre)configuration parameters for the dedicated mode-4 resources are not required to align with those for the shared/mode-3 resources, and the misalignment does not cause the decoding problem anymore. Besides, the configuration of dedicated mode-4 resources and that of the shared resources are now decoupled, so it will not cause extra signalling overhead led by the reconfiguration of the (shared) resource pool of the other mode. Thus, Issue 2 and Issue 3 can be avoided, too.
According to the above analysis, RAN2 is suggested to consider the following proposal:
Proposal 1: To avoid the issues identified in Observation 1 for full pool sharing, partial pool sharing is still needed for Rel-15 at least for mode-4 UEs.
For the specification, we suggest reusing the Rel-14 mode-4 pool configuration to provide the dedicated mode-4 resources for Rel-15 mode-4 UEs, and add a new optional configuration, which also reuses Rel-14 pool configuration, to indicate the shared resources. Resource pool sharing is only allowed when the shared resources are provided. As a specific case, the shared resources can be completely same as the mode-3 pool, i.e., full pool sharing is enabled, based on eNB implementation.
Proposal 2: To support partial pool sharing, dedicated mode-4 resources can be provided to a mode 4 UE by reusing Rel-14 pool configuration, and a new configuration which also reuses Rel-14 pool configuration is also optionally provided to the mode-4 UE indicating the shared resources. 

Another question needs to be addressed is when to use the shared resources in case both dedicated mode-4 pool and shared pool are configured. Considering the limited time left for the WI, this issue can be up to UE implementation. 

Proposal 3: When both dedicated resource pool and shared resource pool are configured for a Rel-15 mode-4 UE, when to use the shared resource pool is up to UE implementation.
4 Conclusion
This contribution discusses the issues caused by full pool sharing and provides a potential solution based on partial pool sharing. The observations and proposals are as follows: 

Observation 1: If only full pool sharing is supported in Rel-15, there can be the following technical issues:

· Loss of performance advantage (i.e. reliability) of the scheduled resource allocation in Rel-15;

· Inflexibility of NW configuration and extra unnecessary signalling overhead;
· Limited applicability of full pool sharing.
Proposal 1: To avoid the issues identified in Observation 1 for full pool sharing, partial pool sharing is still needed for Rel-15 at least for mode-4 UEs.
Proposal 2: To support partial pool sharing, dedicated mode-4 resources can be provided to a mode 4 UE by reusing Rel-14 pool configuration, and a new configuration which also reuses Rel-14 pool configuration is also optionally provided to the mode-4 UE indicating the shared resources. 

Proposal 3: When both dedicated resource pool and shared resource pool are configured for a Rel-15 mode-4 UE, when to use the shared resource pool is up to UE implementation.
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