3GPP TSG RAN WG1 Meeting #92bis
R1-1804322
Sanya, China, April 16th – April 20th, 2018
Agenda item:
6.2.5.4
Source:
Samsung

Title:
Resource pool sharing between mode 3 and mode 4 UEs
Document for:
Discussion and decision
1. Introduction
In last RAN1 meeting, resource pool sharing between mode 3 UE and mode 4 UE was discussed with following agreement [1]:
Agreement: 

· Rel-15 Mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period. 

This contribution will discuss further enhancement that is needed to support resource pool sharing between UEs using mode 3 and UEs using mode 4. 
2. Discussion
In Rel-14, resources for UE using mode 3 are allocated by eNB through UE specific signaling, and dedicated resource pool is configured for mode 3 operation, which can ensure that there is no collision on resources used by mode 3 UEs. Therefore, the packet reception ratio of UEs using mode 3 is expected to be higher than that of UEs using mode 4. In the shared resource pool, the performance superiority of mode 3 UE should be guaranteed, otherwise, there is no gain to support resource pool sharing between mode 3 UE and mode 4 UE (i.e. configuring all UEs in the resource pool to work in mode 4 can achieve the same result). For this end, more protection should be given to the resources reserved by mode 3 UE in the shared resource pool.
Proposal 1:
·  If mode 3 UE sharing the same resource pool with mode 4 UE, resources reserved by mode 3 UE should be further protected. 

Resource pool is configured semi-statically, and the number of users in the resource pool may change dynamically, the mismatch between resource pool size and number of users can cause resource underutilization or resource pool congestion. Dynamic resource pool sharing between mode 3 and mode 4 UEs can minimize the number of resource pools that is needed on a ITS carrier, e.g. no need to configure multiple pools to separate mode 3 UEs and mode 4 UEs, and consequently the spectrum efficiency on the ITS carrier can increase. There is no resource pool sharing mechanism in Rel-14 specification, hence Rel-14 mode 3 UE and Rel-14 mode 4 UE cannot coexist in the same resource pool. While, usually Rel-14 UEs and Rel-15 UEs may exist simultaneously on a carrier, and in case of resource pool sharing between mode 3 and mode 4 is going to be applied on the carrier, there is no reason to configure different resource pools for the UEs using same mode, i.e. in this case Rel-14 mode 3 UE and Rel-15 mode 3 UE should coexist in the same resource pool, as well as Rel-14 mode 4 UE and Rel-15 mode 4 UE. In view of above, the following two resource pool sharing scenarios should be considered in RAN1:
Scenario 1: Rel-15 mode 3 UE, Rel-15 mode 4 UE, and Rel-14 mode 4 UE
In this scenario, some solutions are needed to avoid resource collision between Rel-15 mode 3 UE and Rel-14/Rel-15 mode 4 UE. 
As agreed in the last meeting, Rel-15 mode 3 UE sets the resource reservation field in SCI-1, mode 4 UEs can identify the resources reserved by mode 3 UEs after this optimization. However, the performance of mode 3 UE in this case is only similar as mode 4, it can be much worse than Rel-14 mode 3 due to the possible collision with mode 4 UEs. Furthermore, this enhancement cannot protect the mode 3 UE scheduled dynamically.
Some companies propose that in this scenario mode 3 UE can be required to perform sensing. The sensing results can be reported to the NW to assist eNB scheduling or used directly by mode 3 UE for resource selection/reselection. As eNB scheduling needs timely sensing results on every resource, the signaling overhead for reporting of sensing results could be very high. As quite a few of new signaling are needed to support this enhancement, in our view, it should be left to RAN2 to decide if sensing and reporting by mode 3 UE should be supported or not. Alternatively, if used directly by mode 3 UE for resource selection/reselection, the mode 3 UE is actually working in mode 4, the performance of mode 3 UE is also similar as mode 4. 
In general, more solutions are needed to avoid significant performance degradation (comparing to Rel-14 mode 3) of mode 3 UEs in this scenario. One considerable solution can be differentiating mode 3 and mode 4 through one of reserved bits in SCI, and Rel-15 mode 4 UE precludes resources reserved for mode 3 UEs directly regardless of the PSSCH-RSRP and S-RSSI of the resources. In this way, performance of mode 3 UE can be improved especially when most of mode 4 UEs in the resource pool is Rel-15. 
Proposal 2:
·  It should be left to RAN2 to decide if sensing and reporting by mode 3 UE should be supported or not.
Scenario 2: Rel-15 mode 3 UE, Rel-15 mode 4 UE, and Rel-14 mode 3 UE 
As Rel-14 mode 3 UE always set resource reservation interval in SCI to zero, it appears to be impossible to avoid resource collision between Rel-14 mode 3 UE and mode 4 UE, some companies propose not to support this resource pool sharing scenario.  However, removal of this scenario may stringently restrict the application of resource pool sharing in practical network, from this point of view, it is desirable to support all scenarios that are necessary in reality.
The major issue here is how Rel-15 mode 4 UE can identify resources scheduled to or reserved for mode 3 UEs. After activating the resource reservation field in SCI 1, Rel-15 mode 4 UE can identify the resources semi-persistently scheduled to Rel-15 mode 3 UEs based on decoded PSCCH. But as to Rel-14 mode 3 UEs and the dynamically scheduled mode 3 UEs, mode 4 UE cannot identify the scheduled resources. To address this issue, eNB can configure a set of reserved resources that may be scheduled to mode 3 UEs. The set of reserved resources can be a superset of resources for all mode 3 UEs (including dynamically scheduled mode 3 transmission and Rel-14 mode 3 transmission) within the cell, i.e. eNB only schedules resources from the set to mode 3 UEs, as shown in Figure below. eNB can instruct Rel-15 mode 3 UEs to broadcast the reservation via transmitted SCI, based on the broadcast from mode 3 UEs, Rel-15 mode 4 UE can vacate these reserved resources. 
The benefit of the solution is that all kinds of mode 3 transmission can be protected. Note that eNB can adjust the number of reserved resources dynamically according to the traffic load of mode 3 UEs within the cell, hence it cannot result in resource underutilization or resource pool congestion issue as configuring separate resource pools.
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According to the discussion above, we have following proposal:

Proposal 3: 

· The following two resource pool sharing scenarios should be supported in RAN1:

· Rel-15 mode 3 UE, Rel-15 mode 4 UE, and Rel-14 mode 4 UE;
· Rel-15 mode 3 UE, Rel-15 mode 4 UE, and Rel-14 mode 3 UE;
Proposal 4: 

· Support dynamic resource partition between mode 3 and mode 4 UEs, enhance resource selection behavior of Rel-15 mode 4 UE to vacate resources scheduled or reserved for mode 3 UE;
3. Conclusion
In this contribution we discussed the issues for support of resource pool sharing between mode 3 and mode 4 UEs, we have following proposals: 
Proposal 1:
·  If mode 3 UE sharing the same resource pool with mode 4 UE, resources reserved by mode 3 UE should be further protected. 

Proposal 2:
·  It should be left to RAN2 to decide if sensing and reporting by mode 3 UE should be supported or not.

Proposal 3: 

· The following two resource pool sharing scenarios should be supported in RAN1:

· Rel-15 mode 3 UE, Rel-15 mode 4 UE, and Rel-14 mode 4 UE;
· Rel-15 mode 3 UE, Rel-15 mode 4 UE, and Rel-14 mode 3 UE;
Proposal 4: 

· Support dynamic resource partition between mode 3 and mode 4 UEs, enhance resource selection behavior of Rel-15 mode 4 UE to vacate resources scheduled or reserved for mode 3 UE;
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