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1 Introduction

This document is a summary of the email discussion: [100#42][LTE/eV2x] Radio Resource pool sharing. 
[100#42][LTE – eV2X] Radio resource pool sharing – OPPO

-
Identify possible scenarios

-
Clarify which scenario we’ll take into account for the solution

-
Pool configurations with pool sharing

-
Possible solutions (RAN2 based one)
Intended outcome: Report to next meeting

Deadline: Thursday 2018-02-08

This email discussion mainly aims to collect companies’ perspectives and preferences on which scenario(s) should be taken into account for the resource pool sharing, the necessity of pool configuration enhancement if any, and the necessity of RAN2-based solutions if any.

2 Discussion
2.1 Target scenario for resource pool sharing

It is addressed in the WID that one WI objective is to enable mode-3/mode-4 resource pool sharing:

a) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;

As discussed in [1]

 REF _Ref501009584 \r \h [3]

 REF _Ref501009585 \r \h [4], the said mode-3/mode-4 resource pool overlapping is motivated to maximize the resource availability for mode-4 and generally to increase the resource efficiency for ITS carrier. Anyway, the first problem is what the target scenarios are. Even though a mixture of various scenarios may happen [5]

 REF _Ref501009331 \r \h [6]

 REF _Ref501011425 \r \h [9], the problem can be narrow down to the following three scenarios (considering that the legacy Rel-14 UE does not allow mode-3 / mode-4 resource pool sharing), i.e., whether the following types of resource pool sharing should be allowed:

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

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

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

Question 1: Should scenario 1) above (Rel-15 mode-3 and Rel-15 mode-4) be considered for resource pool sharing?

a) Yes;

b) No;

	Company
	Preferred option
	Comments if any

	OPPO
	a)
	This should be supported as the main target scenario.

	Qualcomm
	a)
	Agree with OPPO.

	Potevio
	a)
	Agreed with OPPO, since Rel-15 V2X UE can be enhanced to implement resource sharing.

	Ericsson
	a)
	Agree with above views.

	Intel
	a)
	The main objective of this WI objective is to enable such sharing, so this should be supported.

	LG
	a)
	Agree that this is main use case.

	Lenovo
	a)
	Agree this is the main target scenario

	Huawei
	a)
	Agree with OPPO.

	Samsung
	a)
	Agree with OPPO

	Nokia
	a)
	Rarely seen convergence between V2X-interested companies:) In order not to spoil this harmony and as we also think this should be the main scenario (i.e. when both Mode 3 and Mode4 are Rel-15 UEs), option a) is preferred.

	Fraunhofer
	a)
	Agree with OPPO

	ZTE
	a)
	Agree with OPPO.

	CATT
	a)
	This should be supported

	
	
	


Option a): 13
Option b): 0
Rapporteur Comments: all the companies participating in this email discussion select Option a) and thus think that resource pool sharing between Rel-15 mode-3 and Rel-15 mode-4 UE should be allowed. So RAN2 is suggested to agree on this target scenario. 

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

Question 2: Should scenario 2) above (Rel-15 mode-3 and Rel-14 mode-4) be considered for resource pool sharing?

a) Yes;

b) No;

	Company
	Preferred option
	Comments if any

	OPPO
	a)
	This should be supported as the main target scenario.

	Qualcomm 
	a)
	Yes, this should be supported.

	Potevio
	a)
	Same as Question 1.

	Ericsson
	a)
	Agree with above views. RAN2 should aim at unified solution that jointly applies to scenario 1 and 2.

	Intel
	a)
	With some enhancements introduced for Rel-15 mode 3 UEs, this scenario can be supported.

	LG
	a)
	Agree that this is main use case.

	Lenovo
	a)
	Agree this is the main target scenario

	Huawei
	a)
	Yes.

	Samsung
	a)
	Yes

	Nokia
	a)
	We are OK to support it.

	Fraunhofer
	a)
	Agree with Qualcomm

	ZTE
	a)
	Yes, this should be supported.

	CATT
	a)
	This should be supported

	
	
	


Option a): 13
Option b): 0
Rapporteur Comments: all the companies participating in this email discussion select Option a) and thus think that resource pool sharing between Rel-15 mode-3 and Rel-14 mode-4 UE should be allowed. So RAN2 is suggested to agree on this target scenario. 

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

Question 3: Should scenario 3) above (Rel-14 mode-3 and Rel-15 mode-4) be considered for resource pool sharing?

a) Yes;

b) No;

	Company
	Preferred option
	Comments if any

	OPPO
	b)
	Considering Rel-14 mode-3 UE behaviour, it is not feasible to target at this scenario.

	Qualcomm
	b)
	Rel-14 mode 3 UE cannot identify its SPS intervals in Rel-14 SCI design. So, it is not feasible to support this scenario.

	Potevio
	b)
	The V2X service quality might be deteriorated in this scenario, since Rel-14 mode 3 UE cannot nodify its reserved resource information to Rel-15 mode4 UE.

	Ericsson
	b)
	Agree with above views. Given the legacy design of Rel-14 mode-3, it will be the network to make sure that collisions are limited/avoided in this case.

	Intel
	b)
	Since this would require significant enhancement to Rel-14 mode 3 UE operation, it is not feasible.

	LG
	b)
	Agree with OPPO.

	Lenovo
	b)
	Agree above views

	Huawei
	a)
	The resource overlapping may inevitably exist between Rel-14 mode 3 pools and Rel-15 mode 4 pools for some cases like partial coverage (NW edge) or inter-PLMN, due to the lack of coordination (e.g. between NW configuration and preconfiguration, or between eNBs of different operators). Even for the intra-cell case, this scenario should also be considered to improve the resource utilization.

For this scenario, we think the enhancement on Rel-15 mode 4 UE can be considered to support the identification of resources occupied by Rel-14 mode 3. However, the specification impact should be minimized.

	Nokia
	a)
	Initially we thought scenario 3) shall not be prioritized, even though some aspects raised by Huawei may be true. After reconsidering this case, we think this is also a valid scenario and perhaps it should not be down-prioritized. If the time allows, RAN2 should also strive to find a way to ensure this kind of resource pool sharing is supported.

	Fraunhofer
	a)
	Yes, it needs to be considered. Primarily because it will inevitably happen as the mode 4 resource pool configuration is not always under the control of the eNB. Even if this scenario will not be actively supported, the impact has to be considered.

	ZTE
	b)
	It is not possible for Rel-14 mode3 UE to identify the reserved resource of Rel-15 mode4 UE. It is suggested not to consider this scenario.

	CATT
	b)
	Agree with Qualcomm


Option a): 3
Option b): 9
Rapporteur Comments: A clear majority of the companies participating in this email discussion select Option b) and thus think that resource pool sharing between Rel-14 mode-3 and Rel-15 mode-4 UE should not be allowed. So RAN2 is suggested to disagree on this target scenario. 

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


[image: image1.emf]Shared for mode 

3 and 4

Dedicated 

for Mode 4

Dedicated 

for Mode 3

 
[image: image2.emf]Shared for 

mode 3 and 4


Figure 1 Partial (left) vs. total (right) resource pool sharing between mode 3 and 4 [2]
Besides the dimension of releases, another dimension to consider is full and/or partial resource pool sharing. As indicated in [2]

 REF _Ref501011618 \r \h [13], both full and partial resource pool (as shown in Figure 1 above) need to be supported for resource pool sharing. Therefore, it would be necessary to understand companies’ view on whether it should be supported. And section 2.2 / 2.3 would cover the discussion on the necessity of enhancement on top of Rel-14 pool configuration.

Question 4: Should both full and partial resource pool sharing be supported?

a) Yes;

b) No;

	Company
	Preferred option
	Comments if any

	OPPO
	a)
	Either fully or partial resource pool sharing is fully up to network implementation, and neither should be ruled out.

	Qualcomm 
	a)
	In general, overlapping of mode 3 and mode 4 resource are supported. But overlap of physical resource fully or partially is eNB implementation and there is no need for any specification changes.

	Potevio
	a)
	Both should be supported and might be applied under different scenarios. The eNB might change the resource pool sharing policy based on, e.g. PPPP, CBR and so on.

	Ericsson
	a)
	Agree with above views. Since Rel.12, the mode-3/4 configuration is up to eNB implementation and from signalling perspective both full and partial overlapping are possible.

	Intel
	a)
	Same view as Ericsson, i.e. the full flexibility of resource pool sharing (both full and partial) can be realized by eNB implementation.

	LG
	a) 
	Full or partial resource pool sharing is up to eNB implementation. We think solution made in this WI could be applied to both scenarios without any further impact.

	Lenovo
	a)
	Both full and partial resource pool sharing should be supported, and how to configure them are up to eNB implementation

	Huawei
	a)
	From a system-level perspective, we think some dedicated mode 3 resources still need to be reserved anyway even in the pool sharing scenario, in order to support the V2X services with high reliability requirement. So, partial pool sharing should be supported as the main target scenario.

	Samsung
	a)
	With eNB’s configuration, both full and partial resource pool sharing should be supported.

	Nokia
	a)
	Fine to support both full and partial overlap. However, we are not sure at this stage this is simply just a matter of NW implementation and no specification impact is foreseen. We share Huawei’s take on protecting mode 3 resources, even in the pool sharing scenario. Otherwise, it would simply lead to configuring all UEs as Mode 4 UEs.

	Fraunhofer
	a)
	Both full and partial resource sharing should be supported.

	ZTE
	b)
	It is suggested to only consider the partial resource pool sharing. As we know, the resource pool sharing of mode 4 and mode 3 UE may inevitability introduce collision, especially when the eNB does not acquire the current resource occupation info of mode 4 UE and has to allocate the resources for mode 3 UE. So we think dedicated resource pool should always exist and the eNB may decide which resource pool to be used.

	CATT
	a)
	The overlap configuration is up to eNB implementation. There isn’t specification impact.

	
	
	


Option a): 12
Option b): 1
Rapporteur Comments: A clear majority of the companies participating in this email discussion select Option a) and thus think that both full and partial resource pool sharing be supported should be allowed. So RAN2 is suggested to agree on this target scenario. 

Proposal 4 Support both full and partial resource pool sharing.
2.2 Pool configuration

In order to support partial resource pool sharing as discussed in section 2.1, there could be two solution alternatives as follows [2]

 REF _Ref501009584 \r \h [3]

 REF _Ref501011618 \r \h [13]:

· Alt-1: As in Rel-14, a single resource pool (either mode-3 or mode-4) is configured per UE;

· Alt-2: Two separate pools are configured per UE, to differentiating shared resource pool and dedicated resource pool;

· Alt-3: A single pool is configured per mode-3 UE; a dedicated mode-4 resource pool along with the shared resources is configured per mode-4 UE.
In the following, the questions are to collect companies’s view on the two alternatives for mode-3 and mode-4 respectively.

[image: image3.emf]Single Pool 

Configuration

Seperated Pool 

Configuration


Figure 2 Single pool configuration (Alt-1) and seperated pool configuration (Alt-2)
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Figure 3 An illustration of pool sharing between mode-4 and mode-3 (Alt-3)
Question 5: For mode-3, how to support partial resource pool sharing case?

a) Reuse Rel-14 single pool configuration, no enhancement is needed;

b) Configure the dedicated and shared resource pool separately;

c) Reuse Rel-14 single pool configuration, no enhancement is needed from a Tx pool configuration perspective;

	Company
	Preferred option
	Comments if any

	OPPO
	a)
	For mode-3, the Tx UE just follows the network scheduling decision, so it is fully up to network scheduler to decide whether to schedule the UE into the dedicated resource or the shared resource. There is no benefit to expose the resource pool sharing status to UE.

	Potevio
	a)
	Agree with OPPO. We think it is not necessary to configure separated pool for mode-3 UEs. 

	Qualcomm
	a)
	The mode 3 resources are reserved by network scheduler (eNB) and how to reserve is eNB implementation. eNB can always reserve dedicated (non-overlapping) resource for high-reliability V2X use cases. There is no need to designate new pools.

	Huawei
	c)
	From a scheduling perspective, only one pool is configured for each mode-3 UE as per Rel-14 manner, and how to allocate specific resources to a mode-3 UE from this pool (i.e. whether dedicated or shared resources) is up to eNB implementation. However, RAN2 still need to investigate the possibility of UE reporting which may help the eNB to know which shared resources are occupied by mode-4 UEs.

	LG
	a) 
	If solution for efficient resource pool sharing is adopted, we think it is not necessary to provide any information on dedicated and shared resource pool separately. 

	Lenovo
	a)
	It is up to eNB implementation to determine the resource location of mode 3 UE. eNB has the flexibility to schedule Mode 3 UE in Mode 4 resource so results in resource sharing, or schedule Mode 3 UE to other resource so results in Mode 3 dedicate resource.

	CATT
	a)
	We don’t support to introduce additional dedicated pools for mode 3& mode 4 sharing. eNB can fully control the usage of mode 3 and mode 4 resource pool. 

	ZTE
	b)
	Suppose single mode 4 resource pool with resource sharing is configured for mode 4 UE , it would use the mode 4 resource pool configuration parameter such as numSubchannel-r14 to calculate RIV(resource indication value) to identify the resource occupied in shared resource pool. But for the mode 3 UE configured with the shared resource pool, mode 3 UE may indicate the resource by RIV based on the parameter of numSubchannel-r14 indicated in mode 3 resource pool configuration. As we know, it is very likely that the parameters of numSubchannel-r14 are different for mode 3 and mode 4 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. 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 the eNB may allocate resources that has not been used by mode 4 UE. If mode 3 UE decodes a RIV sent by a mode 4 UE. It may also misunderstand the resources that are occupied and the sensing report is consequently not accurate. Based on these 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 parameter of numSubchannel-r14 to calculate RIV when using the shared resource pool and misunderstanding of sensing result can be avoided.

	Ericsson
	a)
	Whether the mode-3 pool is fully/partially shared or dedicated is in control of the eNB configuration, already in Rel.14. Therefore, we agree with previous comments saying that no specific enhancements are needed to mode-3 configuration to support pool sharing scenarios in Rel.15. 

	Intel
	a)
	For mode 3 UEs, agree with other companies above on this configuration being up to eNB implementation.

	Fraunhofer
	a)
	The current single pool configuration can support either full/partial resource pool sharing. The eNB schedules resources required for mode 3 UE transmission and at the same time must ensure that these resource do not overlap with the resources used by mode 4 UEs. Therefore collision free resource sharing can be realized without the need for dedicated pools which restricts resource pool utilization for either mode 3 or mode 4 UEs.

	Nokia
	a) or c)
	From our point of view there can be a single pool configuration. However, we believe Mode 3 UE should be at the same time provided a dedicated resource from the non-overlapping part of the pool. It may refrain from using it once the UE discover resources from the shared part (however, also configured by the NW in dedicated manner for Mode 3 UE) are not occupied by Mode 4 UEs.

	Samsung
	a)
	Mode 3 UE does not have to know about the pool sharing configuration since the resource is scheduled by NW. 


Option a): 11
Option b): 1

Option c): 2
Rapporteur Comments: A clear majority of the companies participating in this email discussion select Option a) and thus think that Rel-14 single pool configuration can be reused, and thus no enhancement is needed. So RAN2 is suggested to agree on the legacy mode-3 pool configuration. 

Proposal 5 Reuse Rel-14 single pool configuration for mode-3, no enhancement is needed.
Question 6: For mode-4, how to support partial resource pool sharing case?

a) Reuse Rel-14 single pool configuration, no enhancement is needed;

b) Configure the dedicated and shared resource pool (or shared resources) separately;

	Company
	Preferred option
	Comments if any

	OPPO
	a)
	For mode-4, it is up to the Tx UE itself to decide on the resource selection. During this procedure, sensing operation defined in Rel-14 is enough for the Tx UE to judge the resource usage status, and thus select resource in a smart way. There is no additional benefit for the Tx UE to be aware of the sharing status. Furthermore, any enhancement in Rel-15 cannot affect Rel-14 mode-4 UE behavior, so that this tool is not widely applicable.

	Potevio
	b)
	For mode-4 UE, awareness of shared and dedicated resource could be beneficial to make the resource selection for V2X service with different priorities.

	Qualcomm
	a)
	Agree with OPPO. Mode 4 UE (both Rel-14 and Rel-15) can keep using the same sensing mechanism to share the pools with other UEs, by assuming the pool is shared. Given that Rel-15 mode 3 UE can indicate its resource usage in the SA, there is no obvious benefits to have a new dedicated pool for mode 4 UEs. 

	Huawei
	b)
	Under the configuration of Alt-3 (as shown in Figure 3), we agree with Potevio that the separated configurations between dedicated mode-4 resources and shared resources are beneficial for resource selection of mode-4 UE. We also think that such a separate pool configuration is beneficial for transmission performance of mode-3 UE, since with the shared resources visible to mode-4 UEs, such a separate pool configuration can also make the use of shared resources by mode-4 UEs under NW control, based on e.g. the transmission requirements and/or wireless environment. 
Besides, Alt-3 only uses a portion of the resources in mode-3 pool as the shared resources, so it does not add new Tx pools (or physical resources) exclusively for pool sharing.

	LG
	a)
	Please refer to Q5.

	Lenovo
	a)
	We do not see additional benefit to aware shared resource configuration. Since whether mode 4 UE aware of shared resource configuration or not, the sensing behaviour and resource selection procedure of R14/R15 mode 4 UE is same. 

	CATT
	a)
	Same comment as Q5

	ZTE
	b)
	The similar reason as Q5.

	Ericsson
	a)
	Agree with previous comments. By simply enabling the mode-3 UEs to signal their resource reservation in SCI, all mode-4 UEs (both Rel-14 and Rel-15) can detect the possible presence of mode-3 UEs. There is no evident advantage of having two mode-4 separate resource pool configurations, i.e. as mentioned by Lenovo the UE actions (sensing and resource selection) will be anyhow the same.

	Intel
	b)
	Separate dedicated and shared resource configuration for mode 4 UEs can allow for reduced collisions, especially if resource selection between shared and dedicated resources is based on priority of transmission.

	Fraunhofer
	a)
	Refer to response in Q5.

	Nokia
	a)
	Perhaps no need to specify a separate mechanism for Mode 4 UEs, if something as described by us in Q5 is introduced. Mode 4 UEs can sense and read SCIs (as commented above by Ericsson and Lenovo) to take proper decisions on resource selection. However, Mode 3 UEs should be protected when sharing the pools with sensing-capable Mode 4 UEs.

	Samsung
	b)
	The separate pool configuration of dedicated/shared can be beneficial for Mode 4 UE to select resources with consideration of packet priority.


Option a): 8
Option b): 5

Rapporteur Comments: A majority of the companies (8 of 13) participating in this email discussion select Option a) and thus think that Rel-14 single mode-4 pool configuration can be reused, and thus no enhancement is needed. On the other hand, 5 companies select Option b) and thus prefer separate dedicated and shared mode-4 pool configuration, in order for resource selection based on priority of transmission. So RAN2 is suggested to further discuss this issue. 

Proposal 6 RAN2 to further discuss whether to configure a single pool as in Rel-14, or separate dedicated and shared pools for mode-4.
2.3 Resource allocation

In order to support scenario 1 and 2 mentioned in section 2.1, there are mainly 3 tools being considered:

· Tool-1: To set reservation bits of mode-3 SCI as non-zero value, in order for mode-4 UEs to read and thus be capable to predict the mode-3 resource usage in the future. This is applicable to SPS case.

· Tool-2: To add a mode indicator in SCI, in order for Rel-15 mode-4 UEs to differentiate mode-3 and mode-4 UEs, and thus to prioritize the mode-3 resource usage over mode-4.

· Tool-3: To enable mode-3 to do sensing and report to network on the sensing result, in order for network scheduler to be aware of the interference environment [2]

 REF _Ref501009331 \r \h [6].

For the three tools, the former two are mainly in the scope of RAN1. So the first issue is whether companies foresee any problem to be raise in RAN2 on the two tools.

Question 7: For Tool-1 on non-zero reservation bits, do you foresee any problem to be discussed in RAN2 for now?

a) No;

b) Yes (if this option is select, please clarify what is the problem to be discussed);

	Company
	Preferred option
	Comments if any

	OPPO
	a)
	It is fully RAN1 issue, and thus up to RAN1 to decide on this issue.

	Potevio
	a)
	Agree with OPPO.

	Qualcomm
	a)
	Up to RAN1.

	Huawei
	a)
	Agree with OPPO.

	LG
	a)
	It is scope of RAN1.

	Lenovo
	a)
	Agree with OPPO

	CATT
	a)
	Agree with OPPO. This is simple and efficiency method.

	ZTE
	a)
	Agree with OPPO.

	Ericsson
	a)
	From RAN2 perspective, there seems to be no issue to support Tool-1 option, i.e. legacy resource reselection procedures can be reused in MAC.

	Intel
	a)
	Same view as other companies

	Fraunhofer
	a)
	This is up to RAN1 to agree on a solution to this issue.

	Nokia
	a)
	As commented by others, Tool-1 does not require RAN2 work. As far as we know, this does not require much RAN1 work either. TS 36.213 already contains SCI table with reservation bits and the idea is to use the values already defined there.

	Samsung
	a)
	It is up to RAN1 but it is no issue to support this option as Ericsson mentions.


Option a): 13
Option b): 0

Rapporteur Comments: All companies participating in this email discussion select Option a) and thus think that nothing to be discussed in RAN2 for tool-1 on non-zero reservation bits. So RAN2 is suggested to avoid further work on tool-1. 

Proposal 7 It is up to RAN1 to decide on the tool of non-zero reservation bits for resource pool sharing.
Question 8: For Tool-2 on mode indicator, do you foresee any problem to be discussed in RAN2 for now?

a) No;

b) Yes (if this option is select, please clarify what is the problem to be discussed);

	Company
	Preferred option
	Comments if any

	OPPO
	a)
	It is fully RAN1 issue, and thus up to RAN1 to decide on this issue.

	Potevio
	a)
	Agree with OPPO.

	Qualcomm
	a) 
	We can wait for RAN1 to decide first.

	Huawei
	a)
	Agree with OPPO.

	LG
	a)
	It is fully scope of RAN1.

	Lenovo
	a)
	Agree with OPPO

	CATT
	a)
	Agree with OPPO.

	ZTE
	a)
	Agree with OPPO.

	Ericsson
	a)
	From RAN2 perspective, there seems to be no issue to support Tool-1 option, i.e. legacy resource reselection procedures can be reused in MAC.

	Intel
	a)
	Same view as other companies

	Fraunhofer
	a)
	This is also up to RAN1 to agree on a solution to this issue.

	Nokia
	a)
	This is up to RAN1 to decide. No decisions to be taken now in RAN2.

	Samsung
	a)
	It is up to RAN1


Option a): 13
Option b): 0

Rapporteur Comments: All companies participating in this email discussion select Option a) and thus think that nothing to be discussed in RAN2 for tool-2 on mode indicator. So RAN2 is suggested to avoid further work on tool-2. 

Proposal 8 It is up to RAN1 to decide on the tool of mode indicator for resource pool sharing.
For the third tool, it is more of RAN2 scope, and the following question is thus to collect companies’ view on the necessity of this scheme.

Question 9: For Tool-3 on sensing by mode-3 UE, should it be supported for resource pool sharing?

a) No;

b) Yes;

	Company
	Preferred option
	Comments if any

	OPPO
	a)
	In case Tool-3 is to be implemented, it has to finish the delivery of UL UE report and DL network scheduling command within limited time. For example, for 10ms latency requirement, in order for network to select resource between subframe n+6 ~ n+10, the delivery of UL UE report and DL network scheduling command has to be finished before n+2. It falls into the scope of Rel-15 HRLLC WI which is still on-going. Considering the limited time left and the number of the critical issues to solve, we suggest to down-prioritize this feature at least in Rel-15.

	Potevio
	b)
	Sensing result from mode-3 UEs could allow the network to obtain the status of resource pool, which could be used for the network to schedule the resource over sidelink more efficiently.

	Qualcomm
	a)
	This scheme to let mode 3 UE to report sensing results is not to be supported. Besides the latency concern raised by OPPO, there are two additional issues:

1) mode 3 UEs may not be able to do sensing at all. The mode 3 UE may be implemented in a way that no RX capability in sidelink interface. For example, P-UEs may not be able to do sensing and there will be no report from those P-UEs.

2) One of the main advantages of Mode 3 UEs is to not burden itself with the complexity of sensing. In a cell where both Mode 3 and mode 4 are allowed, if a mode 3 UE must collect all the information required for scheduling decision and deliver them to eNB in MAC CE (e.g. BSR, etc) to make such a decision, then why the UE wants to use mode 3? It can use mode 4 instead to make the scheduling decision itself and avoid all those signaling overhead.

	Huawei
	b)
	The assistance information on sensing results reported by UEs can be beneficial for eNB’s scheduling. But how to decrease the signalling overhead needs FFS from RAN2 perspective.

	LG
	a)
	For some cases, it would be beneficial for the network to acquire the resource status information, especially for SPS. However, a further study is needed to see how much actual gain can be achieved when considering the reporting overhead and accuracy. In this sense, we slightly prefer not to focus on this solution in this release considering the limited time.

	Lenovo
	a)
	We think the scheme that to let mode 3 UE do sensing and reporting is unnecessary and will introduce redundancy procedure. eNB schedule Mode 3 UE in shared resource based on Mode 3 UE sensing results, the resource scheduling results is actually same as Mode 4 self-scheduling, but has additional reporting and scheduling procedure. Besides, to keep the reporting signalling overhead in an appropriate level, the reported sensing results accuracy is lower than mode 4 sensing results which will further lower down the resource utilization efficiency.

	CATT
	b)
	If there isn’t sensing results report, eNB schedules the resources in the sharing resource pool blindly. 

	ZTE
	b)
	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, which should be avoided. 

	Ericsson
	a)
	As already mentioned in previous comments, any UE reporting scheme to eNB to optimize mode-3 allocation would result in additional signalling overhead, and it would result in increased UE complexity, especially for mode-3 UEs which in principle do not need to do any sensing (as Qualcomm pointed out).

Moreover, the latency of the UE report should be taken into account. By the time the eNB receives and processes the UE report and schedules new resources to avoid collisions, several collisions might have already occurred. Additionally, by that time, the colliding mode-4 UE may have already autonomously changed its resource allocation, which would make the eNB action ineffective.

	Intel
	b)
	This is one of the crucial aspects that the whole discussion of sharing resources between mode 3 and mode 4 UEs hinges on. In our view, if we want to reap any tangible benefits from such sharing (elusive as they may seem), we have to make some sacrifices in terms of additional sensing and reporting. While Tools 1 and 2 might assist mode 4 UEs somewhat, to assist eNB in scheduling resources for mode 3 UEs most efficiently (in terms of collisions/contention) in a shared fashion, some sensing and reporting would be needed. Without it, it is not clear to us how the eNB can be aware of the usage status of any shared resources. While companies supporting a) have raised some valid points, in our view, we need to strike a balance between such sensing and reporting and burden on mode 3 UEs if we are to achieve any substantial gains.

	Fraunhofer
	b)
	Sensing and reporting of resource pool usage by mode 3 UEs will enable the eNB to better schedule mode 3 resources in order to avoid collisions with mode 4 UEs already using the same scheduled resources for sidelink transmission. The eNB is currently unaware about the resource usage of mode 4 UEs. We think that the signalling overhead and latency implications of enabling this feature for mode 3 UEs should be considered for FFS. We agree with Intel that the Mode 3 UE sensing and reporting mechanisms should strike a careful balance between any introduced signal overhead and latency.

	Nokia
	b)
	We like Intel’s view expressed above. We are in fact somewhere in between a) and b)…but closer to b) There seems to be an inherent trade-off between additional reporting and the benefits eNB can reap from such indications. Additionally, extra burden on the Mode 3 UE to perform sensing has to be considered. It has to be noted, however, that without such indications from Mode 3 UEs, proper dimensioning of shared pools and collision avoidance would be difficult/impossible. Mode 3 UE could report the status in shared pool and whether it still needs a protected/exclusive resource allocation or whether it can use resources from the common/shared part of the pool. 

	Samsung
	b)
	Sensing report from Mode 3 UE can help eNB to know channel busy status of shared pool/non-shared pool and to configure the pools accordingly.


Option a): 5
Option b): 8

Rapporteur Comments: A majority of the companies (8 of 13) participating in this email discussion select Option b) and thus think that RAN2 should pursue tool-3 of mode-3 sensing report to assist network scheduling. On the other hand, 5 companies select Option a) and expressed concern on supporting mode-3 reporting, including reporting latency, the increased signaling overhead, and the required additional capability on mode-3 UE. These concerns are also deemed reasonable by 4 companies (Huawei, Intel, Fraunhofer, Nokia) who select Option b), and thus may require further work to strike a balance. 

Proposal 9 RAN2 to further discuss whether to support of mode-3 sensing report for resource pool sharing.
3 Conclusion

This contribution summarizes the email discussion on the resource pool sharing. Based on companies’ input, the proposals achieved by this email discussion are shown as follows.
Proposal 1
Support resource pool sharing between Rel-15 mode-3 and Rel-15 mode-4 UE.
Proposal 2
Support resource pool sharing between Rel-15 mode-3 and Rel-14 mode-4 UE.
Proposal 3
Not support resource pool sharing between Rel-14 mode-3 and Rel-15 mode-4 UE.
Proposal 4
Support both full and partial resource pool sharing.
Proposal 5
Reuse Rel-14 single pool configuration for mode-3, no enhancement is needed.
Proposal 6
RAN2 to further discuss whether to configure a single pool as in Rel-14, or separate dedicated and shared pools for mode-4.
Proposal 7
It is up to RAN1 to decide on the tool of non-zero reservation bits for resource pool sharing.
Proposal 8
It is up to RAN1 to decide on the tool of mode indicator for resource pool sharing.
Proposal 9
RAN2 to further discuss whether to support of mode-3 sensing report for resource pool sharing.
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