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1 Introduction
This document is a summary of the email discussion [96#60][LTE/V2X] -  V2P
[96#60][LTE/V2X] – V2P (PC5) - QC

-
Pool configuration (shared or dedicated)

-
How the UE is configured with sensing or random selection 

-
List possible V2X potential enhancements for power saving (including proposals from this meeting only)

-
Deadline: Thursday 19/01/2017 
This email discussion mainly aims to collect companies’ perspectives on how to support V2P services as required by revised V2X WID [1]. Particularly, the discussion will be carried out based on related agreements and working assumptions already reached by RAN1. 

2 Discussion
In the revised WID [1] for LTE-based V2X, the support of V2P services is one of the objectives:

	3) To specify enhancements for support of V2P service:
a) Random resource selection for P-UEs potentially on the PC5 resource pool shared with V-UE transmissions, with additional study on sensing operation during a limited time for P-UEs [RAN1, RAN2]
b) Authorization for pedestrian UEs, if necessary [RAN3, RAN2 if needed]



In RAN1 #86 meeting, RAN1 achieved the following agreements regarding the resource pool for P-UE to use random selection and partial sensing.

Table 1. RAN1#86 agreements on the resource pool for P-UE to use random selection and partial sensing
	Agreements:
· The specification supports the possibility for a P-UE to use random selection, including at least all P-UEs which do not have sidelink Rx capability

· If a P-UE uses random selection, it shall only pools in which random selection by P-UEs is permitted

· It is up to network configuration whether a pool in which random selection by P-UEs is permitted overlaps with other pools

· The specification supports the possibility to configure pools in which random selection by P-UEs is not permitted

· The specification supports the possibility for a P-UE to use partial sensing in a subset of subframes

· Details of P-UE partial sensing are FFS

· V2V sensing-based resource selection is the baseline; strive to define P-UE partial sensing-based resource selection to be as similar as possible to V2V sensing-based resource selection

· FFS whether support of partial sensing is mandatory for P-UEs with sidelink Rx capability

· FFS under what conditions a P-UE that supports partial sensing uses partial sensing

· If a P-UE uses partial sensing, details of resource pool FFS


In addition, during RAN1 #86b and #87 meetings, some
In RAN1 #87 meeting, RAN1 further agreed to consider the following agreements for V2P:
Table 2. RAN1#87 agreements on P2V transmission and sensing]
	Agreements:
· P-UE performing partial sensing or random selection does not transmit SLSS/PSBCH.

·  (Pre)configuration instructs whether a P-UE uses partial sensing only, random selection only, or either of the two (FFS whether the selection is made by UE implementation).

· When a P-UE is instructed to use partial sensing only, FFS whether there is any case where the P-UE uses random selection.

· Support of partial sensing is up to UE capability.

· P-UE does not support resource reservation interval shorter than 100 ms.

· When P-UE makes resource selection/reselection decision at TTI m, the possible candidates resources, i.e., Y subframes, are selected in [m+T1, m+T2]

· The minimum allowed value of Y is (pre)configured. Selection of Y subframes is up to P-UE implementation.

· For any candidate resource in subframe n within the set of Y subframes, the P-UE senses at least subframe n-100*k

· The set of k is (pre)configured with each element in the range [1, 10].

· P-UE sensing behavior is FFS when the short period is supported in the TX pool of the P-UE

· FFS when the P-UE starts sensing

· 


In the last several RAN2 meetings, RAN2 has not get online time for the discussion on V2P. This email discussion tries to captures the RAN2-related open issues given the available RAN1 agreements. The questions are categorized in the following three aspects:

· Pool configuration (shared or dedicated)

· How the UE is configured with sensing or random selection 

· Possible V2X potential enhancements for power saving (including proposals from [4][5][6][7])
2.1 Pool Configuration (shared or dedicated)
First, it is worth clarifying that the “shared or dedicated” issue is applicable to transmission resource configurations. For P-UEs with RX capability, if need receive V2P transmission, they will listen to the RX pool(s) used by V-UEs anyway. So the discussion is limited to whether P-UE is to be configured with dedicated TX resource pool or a common TX resource pool with that of V-UE. Here, a dedicated pool means a pool which is non-overlapping with other TX pool(s). For this issue, as indicated in Table 1, RAN1 has already agreed the following:

· It is up to network configuration whether a pool in which random selection by P-UEs is permitted overlaps with other pools”.
· If a P-UE uses partial sensing, details of resource pool FFS
From RAN2 point of view there are cases when eNB prefers to allocate separate physical resources compared to V2V resources. So, what is important is to introduce signalling mechanism so that eNB can advertise P2V resource pool configuration. Whether this pool points to same physical resource as V2V pool or not is eNB implementation and configuration choice. 
· Question 1:  eNB may provide resource pool configuration for P2V in broadcast/dedicated signalling. Whether this pool configuration points to same physical resources as V2V pool or not is eNB choice. Do you agree this proposal?
a) Yes.

b) No

c) Other.
Reasons behind the reply are always appreciated.
	Companies are invited to provide views below for Question 1

	Companies
	Preferred options
	Comments if any

	Ericsson 
	a)
	Network should be able to configure the P2V pool which is (fully or partly) overlapped with V2V pool or not. 

	Huawei
	a)
	We think that the pool configurations for P2V via SIB and dedicated signaling should both be supported. However, there seems to be no need to designate that P2V pool(s) is/are necessarily shared with or dedicated apart those V2X pools. Whether to configure P2V pool(s) that are overlapping or non-overlapping with V2X pools is up to eNB implementation.

	Qualcomm
	a)
	The eNB signaling is needed anyway in regardless of P2V pools overlap with V2V pools or not.

	Coolpad
	a)
	Agree that it should be network configuration whether a pool used by P-UEs overlaps with other pools, and both SIB and RRC signaling of pool configuration should be supported.

	Samsung
	a)
	Resource pool configuration for P2V can be signaled by eNB through broadcast or dedicated signaling. 

We prefer to configure separate resources for P2V compared to V2V.

	Nokia
	a)
	Resource pool configuration for P2V should be similar as that for V2V.  It is up to eNB implementation whether dedicated or shared physical resources is allocated to P2V pool.

	ZTE
	a)
	We think eNB can make a good configuration of the P2V pools.

	CATT
	a)
	Since RAN1 agreed that the resource pool for V2P can overlap with the V2V resource pool, thus introducing a specific V2P resource pool is necessary. 

	OPPO
	a)
	We consider eNB could handle this problem on its own no matter the pool(s) for P2V is overlapping or non-overlapping with the pool(s) for V2X.

	Intel
	a)
	It is reasonable for the network to configure it. 

	Sony
	a)
	We think such pool configuration signalling for P-UEs is beneficial and necessary.

	LGE
	a)
	This is aligned with RAN1 agreement.

	Interdigital
	a)
	We think network configuration allows for more flexibility.

	ITL
	a)
	

	Kyocera
	a)
	Introduction of both broadcast and dedicated signalling will be useful and whether it overlaps with V2V pool is up to NW implementation.

Broadcast signalling will enable P-UE in IDLE state to perform P2V transmission, and dedicated signalling will enable eNB to provide the optimized configuration for each P-UE.


Option a): 15 companies
Option b): 0 companies

Option c) : 0 companies

Rapporteur comment: All companies agree to support option a) 

Proposal 1: eNB may provide resource pool configuration for P2V in broadcast/dedicated signalling. Whether this pool configuration points to same physical resources as V2V pool or not is eNB choice. 

Assuming the answer for Question 1 is “yes”, the associated “permissions” with those configured transmission resources need also be configured by eNB for P2V operation. This is because RAN1 has agreed that “the specification supports the possibility to configure pools in which random selection by P-UEs is not permitted ". Therefore, the pools (at least) may be permitted to use for random selection or not. RAN1 also has following agreement “(Pre)configuration instructs whether a P-UE uses partial sensing only, random selection only, or either of the two (FFS whether the selection is made by UE implementation).” In general, RAN2 could decide what kinds of permission(s) could be associated with the configuration of transmission resources. One of the legitimate question is that whether permission for partial sensing is also need to be included. Thus, we formulate the second question as follow: 
· Question 2:  Which permissions for the P2V transmission resources shall be configured by eNB?
a) Only one permission to indicate whether random selection is allowed or not.
b) More than one permissions which to enable “random selection”, “partial sensing”, or “either random selection or partial sensing” can be configured to associated with a P2V resource pool.

c) Other.

Reasons behind the reply are always appreciated.

	Companies are invited to provide views below for Question 2

	Companies
	Preferred options
	Comments if any

	Ericsson
	b)
	According to RAN1#87 agreements, (pre)configuration indicates whether a P-UE uses partial sensing only, random selection only, or either of the two. Therefore, permissions on both random selection and partial sensing are needed 

	Huawei
	b)
	We think an indication of whether to allow “partial sensing only”, “random selection only” or “either of the two” is needed and can be (pre)configured in a pool-specific way, i.e. a P2V pool can be (pre)configured with an associated indication on how a P-UE can select resources in this pool.  In this way, if the eNB wants a UE to use any one of these 3 ways of resource selection, it can simply configure the UE with the pools with the corresponding indication, so as to meet RAN1’s agreement that “(Pre)configuration instructs whether a P-UE uses partial sensing only, random selection only, or either of the two” 

	Qualcomm
	b)
	Agree with Ericsson and Huawei

	Coolpad
	b)
	Option b is consistent with RAN1 agreements.

	Samsung
	b)
	Three types of permission (random selection, partial sensing, either random selection or partial sensing) are necessary according to UE’s RX capability.

	Nokia
	b)
	This is aligned with RAN1 agreement

	ZTE
	b)
	Permissions for both random selection and partial sensing are needed. A P-UE is instructed to use random selection only when configured with a pool associated with permission “random selection” only, and a P-UE is instructed to use partial sensing only when configured with a pool associated with permission “partial sensing” only. While a P-UE is instructed to use either random selection or partial sensing when configured with both the two kinds of pools. It is better that the pool used for P-UEs with random selection should be separated from the pool used for P-UEs with partial sensing, in order to avoid resource collision between P-UEs with different resource selection mode in one P2V resource pool.


	CATT
	b)
	All these three permissions are necessary, these permissions can be indicated by instructing UE the selection mode of the V2P resource pool. 

	OPPO
	b)
	Agree to have these three permissions which is aligned with RAN1 agreements.

	Intel
	b)
	It seems most flexible option to cover all cases. 

	Sony
	b)
	Agree with Ericsson and Huawei’s view.

	LGE
	b)
	This is aligned with RAN1 agreement.

	Interdigital
	b)
	These seems to be inline with RAN1 agreements.

	ITL
	b)
	

	Kyocera
	b)
	Agree with Ericsson and Huawei.


Option a): 0 companies
Option b): 15 companies

Option c): 0 companies

Rapporteur comment: All companies agree to support option b) 

Proposal 2: More than one permissions which to enable “random selection”, “partial sensing”, or “either random selection or partial sensing” can be configured to associated with a P2V resource pool. 

Another related question regarding the P2V transmission resource configuration is that whether signalling of multiple P2V resource pools be supported. For example, if a network wants random selection P-UEs to use a pool separated from the P-UEs with partial sensing, it need have multiple pools configured. On the other hand, configuring a single P2V TX pool has the benefit of reduced signalling overhead. 
· Question 3:  From signalling design perspective, shall only one pool be allowed in the network configuration in SIB21 or multiple pools for P2V transmissions are allowed to be indicated by the network configuration in SIB21?
a)
Only a single pool is allowed to be configured for P2V transmission;

b)
Multiple resource pools or a single pool may be configured, depending on eNB implementation.
c) Multiple resource pools may be configured, and at least 1 resource pool allowing random resource selection should be configured so as to accommodate P-UEs without partial sensing capability. 
d)
Others. 
Reasons behind the reply are always appreciated.

	Companies are invited to provide views below for Question 3

	Companies
	Preferred options
	Comments if any

	Ericsson 
	 c)
	In broadcast signaling, multiple types of pools could be included, in order for the UEs to select the pools for random selection only, for partial sensing only, or for either of the two, based on the UE Rx capability. In order to support idle P-UE of which the Rx capability is unknown to the NW, at least the resource pool allowing random resource selection should be configured. So option c provided by Samsung is more rigorously to us.

	Huawei
	 b)
	How many P2V pool(s) can be configured looks like an eNB implementation issue. An eNB may want to configure only one pool with only “random selection” or “partial sensing” allowed, whereas another eNB may like to configure multiple pools which may respectively support random selection only, partial sensing only and both. We should not limit the number of pools in the specification. 

	Qualcomm
	b)
	I think option b) does not exclude single pool configuration. The eNB configuration can allow multiple pools for UE to choose from. 

	Coolpad
	b)
	The number of configured TX pools should be decided by eNB.

	Samsung
	c)
	V2X originates from car safety or pedestrian safety purpose. Hence, it is crucial to avoid collision and reduce packet delivery latency. We think that separating the resource pool for random selection from the resource for partial sensing could be suitable to avoid the collision if possible. 

We also think it should be configurable to disallow P-UEs with partial sensing capability to use pool for random resource selection only (e.g. through the configuration of a CBR threshold), so as to avoid too many P-UEs concentrate in the pool.

	Nokia
	b)
	Can be rephrased to “More than one resource pool can be configured”

	ZTE
	c)
	Align with answer of Question 2, multiple resource pools should be configured in broadcast signaling (e.g. at least two pools should be configured that one is for random selection and the other one is for partial sensing) to support for both P-UEs with random selection and P-UEs with partial sensing in RRC_IDLE state. 

	CATT
	C)
	Some UE may not have RF chain so this sort of UE is not able to perform sensing, therefore the network should at least configure one random selection pool.

	OPPO
	c)
	Agree with ZTE and CATT

	Intel
	b)
	I think with option b), option c) still can be configured and it’s up to network choice. 

	Sony
	c)
	Allocating at least one resource pool for random selection is necessary for UE that doesn’t support partial sensing.

	LGE
	b)
	Agree with the intention of option c). However, it is up to network implementation.

	Interdigital
	c)
	We agree with Ericsson’s comment.

	ITL
	c)
	

	Kyocera
	b)
	Option b) seems to have the flexibility of P2V Tx resource pool configuration.


Option a): 0 companies
Option b): 7 companies

Option c) : 8 companies

Rapporteur comment: the opinions are split almost even about option b) and option c). I think the companies are all fine to let the eNB to have the flexibility to configure one or more resource pools for P2V transmissions. The only issue is whether to mandate at least one pool to support “random selection”.  

Proposal 3: one or more resource pools are allowed to be configured for P2V transmission, depends on eNB implementation. 
Proposal 4: RAN2 to further discuss whether at least one resource pool allowing random resource selection should be configured so as to accommodate P-UEs without partial sensing capability. 

· Question 3a:  From signaling design perspective, shall one or multiple pools for P2V transmissions allowed to be indicated by the network configuration in RRC dedicated signalling?
a) Only a single pool is allowed to be configured for P2V transmission;

b) Multiple resource pools or a single pool may be configured depending on eNB implementation
c) Others. 
Reasons behind the reply are always appreciated.

	Companies are invited to provide views below for Question 3a

	Companies
	Preferred options
	Comments if any

	Qualcomm
	b)
	As zone-configuration may be supported for P-UE, eNB may use dedicated signaling to configure the P-UE multiple pools to be used in different zones. Therefore, the signaling needs to be able to support configuring multiple Tx pools.

	Coolpad
	b)
	We don’t think signaling overhead of configuring multiple pools by RRC is a big concern thus b) is preferred. The power consumption and P-UE complexity are key considerations for P2V transmissions.

	Samsung
	b)
	Although the UE stays in RRC Connected, separating the resource pool for random selection from the resource for partial sensing could be suitable to avoid collisions. Hence, multiple pools need to be configured in RRC dedicated signaling.

	Nokia
	b)
	We see no difference from SIB signaling.

	ZTE
	b)
	In RRC dedicated signaling, one pool can be configured corresponding to the P-UE resource selection mode, or multiple pools may be configured to instruct P-UE to use either random selection or partial sensing.

	CATT
	b)
	RRC dedicated signaling shall be supported to configure multiple resource pools, but if the UE has no RX capability, the UE may also configure a random selection resource pool.  

	Ericsson
	a)
	Considering as being discussed in Question 2, it is already possible to configure pools both either partial sensing and random selection is allowed, it is enough to configure a single pool dedicated to RRC CONNECTED UE since the network is already aware of its capability.

	Huawei
	 b)
	Just like our answer to above Question 3, how many P2V pools to be configured is up to eNB implementation. 

	OPPO
	b)
	Configure single or multiple resource pool(s) should be allowed, and the exact number should be based on eNB implementation.

	Intel
	b)
	I think here it’s still about UE autonomous resource selection, then it is reasonable to go with option b)

	Sony
	b)
	RRC dedicated signalling is possible to configure multiple resource pools.

	LGE
	b)
	If we allow zone based pool selection for P2V, it is necessary to configure multiple pools.

	Interdigital
	b)
	We agree with Qualcomm that we should support zone configuration for P-UE.

	ITL
	b)
	

	Kyocera
	b)
	If zone concept is also introduced to P2V transmission, multiple resource pools should be configured.


Option a): 1 company
Option b): 14 companies

Option c): 0 companies

Rapporteur comment: The majority companies agree with option b). I think if we agree on option b), the eNB also has the capability to only configure a single pool in dedicated RRC signalling. It makes sense to go with option b).  

Proposal 5:  One or multiple resource pools may be configured in dedicated RRC signaling, depending on eNB implementation. 

If P-UE and V-UE physically share the same transmission resource, as V2V resource pools has already been included in SIB21 or pre-configuration, it is worthwhile to consider optimizing the implementation of this network signaling to avoid duplicating the same physical resource indications. For example, a flag may be added to V2V resource pool to indicate that this V2V pool may also be used for P2V transmission.

·  Question 4: Shall the network signalling be optimized (e.g., only adding P2V flag(s) to the V2V pool configuration which are already defined for Rel-14)?
a) Yes.
b) No. P2V resource pool configuration is a separate IE from V2V pool configuration, which may contain both the shared resource and/or dedicated resource information.
c) Others. .
Reasons behind the reply are always appreciated.
	Companies are invited to provide views below for Question 4

	Companies
	Preferred options
	Comments if any

	Ericsson 
	b)
	This (“only adding P2V flag(s) to the V2V pool configuration which are already defined for Rel-14”) might give benefit only when the P2V pool is completely overlapped with the V2V pool, which should be a corner case in reality.

	Huawei
	b)
	As our answer to Question 1, whether a P2V pool is dedicated apart or shared with V2V pools is up to eNB configuration and this does not need to be embodied intentionally in the specific signaling. Thus, it may not be necessary to discuss the pool configurations by specifically differentiating dedicated P2V pools and shared P2V pools.  

From our perspective, a separate IE for P2V pool configuration can be used including both dedicated and shared P2V pools. The potential duplicated information mentioned above may not be a big problem from the perspective of RRC.  

	Qualcomm
	 b) 
	It is better that the P2V resource IE are independently configured, in regardless whether the TX resource are physically overlapping or not. Option a) is an unnecessary optimization of RRC signaling. 

	Coolpad
	b)
	A separate IE should be defined for P-UEs apart from V-UEs. Besides, the P-UE doesn’t have to know even if it physically shares the same transmission resource with V-UEs, thus the ‘flag’ way is not very useful.

	Samsung
	b)
	We prefer that P2V resource pool configuration is a separate IE from V2V pool configuration, which pool is configured with resources separate from V2V resources. 

If same resources are allocated for P2V and V2V, transmission collision may happen between P-UE and V-UE, which causes for P-UE to waste the power. P2V resource configuration should be separated from that for V2V. 

	Nokia
	b)
	Adding P2V flag only is not enough, because resource selection configuration for P2V pool is also needed. We also prefer separate configuration for P2V pools.

	ZTE
	b)
	Agree with Ericsson. In addition, for optimization, within the separate IE for P2V pool configuration, the P2V pool completely overlapped with the V2V pool could have an index to point to the V2V pool instead of the detailed resources. 

	CATT
	b)
	Whether the resource pool of V2P V2P is shared or dedicated shall be configured individually, otherwise the specification will be unreadable. 

	OPPO
	b)
	We also agree that P2V resource should be independently configured, therefore, separate IE should be much easier.

	Intel
	b)
	We think here we’re talking about Tx resource pool, then option b) is ok to us. 

	Sony
	b)
	A separate IE from V2V should be used. Flag operation is not enough for the possible P2V pool configuration.

	LGE
	b)
	Since it is likely that P2V resources are not overlapped with other Tx resources, we prefer to have separate IE.

	Interdigital
	b)
	Separate IE will make signaling much clearer – particularly in the case where both V2V and P2V pools are configured.

	ITL
	b)
	

	Kyocera
	b)
	We think P2V Tx resource pool is not necessary to be shared with V2V Tx resource pool, so P2V resource pool configuration will have a separate IE from V2V configuration.


Option a): 0 companies
Option b): 15 companies

Option c): 0 companies

Rapporteur comment: All companies agree with option b).  

Proposal 6: P2V resource pool configuration is a separate IE from V2V pool configuration, which may contain both shared resource and/or dedicated resource information. 

The final question related to the resource pool configuration for P-UE is about zone configuration. The zone concept has been specified by RAN2 for V2V resource selection. It is possible that for P-UEs configured to use the common pool shared with V-UEs, the zone configuration, if exists in those common pools, could be observed by the P-UEs. But the network may still be able to configure the P-UE to not follow zone configuration in the shared pools, but view those shared pools as normal pools.  Hence, it is open for discussion whether this zone concept shall be reused for P2V transmission for both shared pools and the dedicated pools configured by eNB for P-UEs in mode 4. 
· Question 5:  If dedicated pool(s) or shared pools are configured for P-UEs in mode 4, shall the zone-based configuration used for V2V be also used in those pool(s)?
a) Yes;

b) No;

c) Others. 
Reasons behind the reply are always appreciated.
	Companies are invited to provide views below for Question 5

	Companies
	Preferred options
	Comments if any

	Ericsson
	b) 
	Introducing zoning for P-UEs operation, i.e., random selection or partial sensing, which is different from V-UE operation using full sensing, no valid evaluation results have been provided to prove the performance benefit. Furthermore, apparently collision probability will increase if limiting available resources in each zone. 

	Huawei
	a)
	In line with V2V transmission, it is beneficial that the zone-based configuration, if available, is also used for V2P to avoid potential resource collisions between UEs in neighbor zones.

However, we think that this question and corresponding answers should not be subject to “If dedicated pool(s) are configured for P-UEs in mode 4”. There is also the possibility that the eNB may configure V2V to use zone-based configuration but configures P2V not; thus on a shared P2V pool the P-UE can still not use zone-based configuration, although a V-UE is allowed to do so on the same pool of resources. 

	Qualcomm
	a)
	Agree with Huawei. The pool configuration for P2V can be either zone-based or not, depending on the eNB configuration. From signaling design perspective, it is better to support both options.

	Coolpad
	b)
	Agree with Ericsson. More valid evaluations may be needed before introducing zone-based configuration for P-UEs.

	Samsung
	b)
	Agree with Ericsson. Zone-based configuration for P2V is not really needed, and we may concern if it has performance enhancements.

	Nokia
	a)
	Agree with Qualcomm that whether using zone-based configuration is up to eNB configuration. 

	ZTE
	b)
	Zone is designed to alleviate near-far effect and to achieve resource reuse in V2V communication. Since P-UEs are not too many in most cases, it is not necessary to use zone concept for P2V transmission resources. However, for power efficiency, P-UE may only receive V2P messages on the local area which could be realized by zone concept.

	CATT
	b)
	P-UE is not mandated to have an embedded GPS module.

	OPPO
	b)
	Agree with Ericsson and wonder about the benefit of zone-based solution for P2V.

	Intel
	b)
	We think it’s not reasonable to mandate zone-based option to P-UE, which possibly brings more complexity and power consumption to the P-typed UE. However we can also agree if GNSS information is available in the P-typed UE, there is no reason to apply zone-based resource selection. We think the question is with “shall” and it seems to mandate zone-based option to P-UE, so we took b) here. 

	Sony
	a)
	Agree with Qualcomm. It’s better to support both options which are zone-based or not.

	LGE
	a)
	With zone based selection and partial sensing, it could reduce the collision in the pool. And as mentioned by other companies, it is possible for the eNB not to have zone based pool selection depending on eNB implementation.

	Interdigital
	a)
	Zone-based configuration should be supported for P-UEs similar to V-UEs since the same concerns related to congestion will probably exist in certain areas with large density of pedestrians.  

	ITL
	b)
	Agree with Ericsson.

	Kyocera
	c)
	For UE capable of supporting GPS/positioning capability the zone concept will be able to mitigate the impact from in-band emission and near-far problem and co-channel interference, but for UE not capable of positioning, the UE should be allowed to use pools with random selection or partial sensing.


Option a): 6 companies
Option b): 8 companies

Option c): 1 company
Rapporteur comment: There is slight majority of the companies who prefer not to use zone based concept for P2V.  I think more discussion is needed for this question.  

Proposal 7: RAN2 to discuss whether the zone-based configuration could be used for P2V. 

2.2  How the P-UE is configured with partial sensing or random selection
It is well understood that the P-UE without RX capability can only perform random selection. For P-UEs with RX capability, as agreed in RAN1#87 (see Table 2), Support of partial sensing is up to UE capability.

Then, suppose the UE is capable of partial sensing, according to RAN1 agreement in Table 2, a P-UE may be (pre)configured with “partial sensing only”, “random selection only”, or either of the two. Hence, RAN1 agreements have already provided clear guidelines of this configuration issue. We can aim to use this email discussion to solve the two related FFS issue listed in RAN1 agreements as below:

· either of the two (FFS whether the selection is made by UE implementation).
· When a P-UE is instructed to use partial sensing only, FFS whether there is any case where the P-UE uses random selection. 

For “either of the two FFS whether the selection is made by UE implementation” issue, it is understood that the choice between “random selection” and “partial sensing” is related to the permission(s) associated with the transmission resource pool(s). Such a selection question is valid only if there exist transmission pool(s) which permit both random selection and partial sensing. 
· Question 6:  For P-UEs configured to allow “either random selection or partial sensing”, how a UE choose between those two resource selection methods if there exist transmission resource pool(s) in which both methods are permitted?
a) Use partial sensing;

b) Use random selection
c) Left to UE implementation

d) Other
Reasons behind the reply are always appreciated.
	Companies are invited to provide views below for Question 6

	Companies
	Preferred options
	Comments if any

	Ericsson 
	c)
	Since the network can already configure the resource pools for random selection only or for partial sensing only, in order for control on UE behavior within the resource pool, it can leave to UE implementation for this resource pool where both are permitted.

	Huawei
	c)
	If either random selection or partial sensing is allowed, it should be left to UE implementation to decide which one actually to choose. Such a choice looks more like a battery-saving related issue, e.g. one UE with lower battery level may prefer to use random selection while others may prefer partial sensing for higher performance.

	Qualcomm
	c)
	Agree with Ericsson and Huawei. In such scenario, it is up to UE implementation to decide which method to use in which pool.

	Coolpad
	c)
	Agree with previous comments.

	Samsung
	c)
	If the resources for random selection or partial sensing are configured and UE has a RX capability, it is up to UE which resource selection method is chosen.

	Nokia
	c)
	

	ZTE
	c)
	If P-UE obtains both pool allowed to use random selection and pool allowed to use partial sensing, P-UE can select to use random selection or partial sensing based on residual battery, resource load, P-UEs density nearby or other factors.

	CATT
	c)
	We have to leave it to UE implementation

	OPPO
	c)
	We also prefer to leave this to UE implementation.

	Intel
	c)
	We think it’s reasonable to leave it to UE implementation.

	Sony
	c)
	If the resource pool is configured to permit for both random selection and partial sensing, it should be up to implementation to choose either.

	LGE
	c)
	Depending on the UE status (e.g. battery status), the UE should have freedom to select the mode among the allowed modes.

	Interdigital
	c)
	We agree that this should be left to UE implementation.

	ITL
	c)
	

	Kyocera
	c)
	We think it can be up to UE implementation, e.g., P-UE selects the “random selection” when its battery level is low and the P-UE may also choose the partial sensing, if it wants to avoid the collision between its transmission and others.


Option a): 0 companies
Option b): 0 companies

Option c): 15 companies

Option d): 0 companies

Rapporteur comment: All companies agree with option c).  

Proposal 8:  For P-UEs configured to allow “either random selection or partial sensing”, then it is up to UE implementation to select a resource selection method if there exist transmission resource pool(s) in which both methods are permitted. 

In terms of the above three possible ways of resource selection for P2V (random selection only, partial sensing only or either of the two), it may help that a UE reports some information concerning its own situation, e.g. whether it can support partial sensing or not, to the eNB, so that the eNB can configure it with a proper resource selection method. Hence, another relevant question is whether a P-UE is allowed to report some information to the eNB, in order to assist the eNB to configure a proper resource selection method and corresponding P2V pools for it. 
· Question 6a:  May a P-UE report some information to the eNB, in order to assist the eNB to configure a proper resource selection method and corresponding P2V pool(s) for it?
a) Yes. The P-UE may report whether it supports partial sensing or not.
b) Yes. The P-UE may report its preferred resource selection method (i.e. partial sensing or random selection).
c) No need for including resource selection method in P-UE SidelinkUEinformaiton message to eNB, because P-UE has already indicated this in UE Capability.
d) Yes. The P-UE may follow the similar behavior as V-UE to perform CBR measurement and report the CBR level to the eNB.
e) Other.

Reasons behind the reply are always appreciated.

	Companies are invited to provide views below for Question 6a

	Companies
	Preferred options
	Comments if any

	Huawei
	b)
	For a P-UE in RRC_CONNECTED, it may benefit for the P-UE to report its preferred resource selection method which can be figured out by itself based on a comprehensive consideration of its own situation (e.g. whether it can do sensing or not, its current battery level, etc.) to the eNB. By referring to this information, the eNB can configure the P-UE a proper resource selection method along with the P2V pool(s) based on the P-UE’s actual situation. 

	Qualcomm
	c)
	As RAN1 agrees that “Support of partial sensing is up to UE capability”. we assume whether UE supporting partial sensing or not is part of the UE capability reporting so there is no need to repeat this again in SidelinkUEInformation when soliciting resource.

	Coolpad
	d)
	Option d is beneficial especially for the case when the congestion level of the resource pool(s) is very high but the P-UE is configured to use random selection only by the eNB.

	Samsung
	 b), d)
	P-UE’s resource selection method needs to be changed (e.g. from partial sensing to random selection) in case for some particular situation (e.g. congestion, battery level). 

	Nokia
	c)
	Agree with Qualcomm’s comments

	ZTE
	c)
	Agree with Qualcomm.

	CATT
	c)
	We agree with QC and Nokia, the resource pool can be configured UE basis.To option D, the P-UE doesn’t support CBR report.

	Ericsson 
	 c)
	Agree with Qualcomm, further preference indication on resource selection method from UE is not needed considering it is already included in UE capability.

For battery status, the field of powerPrefIndication is already defined since Rel-11 for UE to notify network low power consumption optimization.

Beside, we have no idea why this question is related to CBR.

	OPPO
	c)
	Agree with Qualcomm

	Intel
	c)
	Agree with Qualcomm

	Sony
	c)
	Agree with Qualcomm’s comments.

	LGE
	c)
	Agree with QC.

	Interdigital
	c)
	Agree with Qualcomm.

	ITL
	c)
	Agree with QC.

	Kyocera
	b), d)
	For the option b), even if the P-UE is capable of the partial sensing, the P-UE may need the random resource selection for some cases, e.g., battery saving mode, so the report of preferred resource selection method will be beneficial.

For the option d), when P-UE wants to change the P2V resource pool due to the congestion on the resource pool, CBR reporting is also useful.


Option a): 0 companies
Option b): 3 companies

Option c): 11 companies

Option d): 3 companies

Rapporteur comment: The majority of companies agree with option c) which does not require the UE to report its preferred choice of resource selection method when solicit resource pools from eNB. 
Proposal 9:  There is no need for including resource selection method in P-UE SidelinkUEinformaiton message to eNB, because P-UE has already indicated this in UE Capability. 

· Question 7: •
When a P-UE is instructed to use partial sensing only, is there any case where the P-UE uses random selection?

a) No such case. UE always use partial sensing;
b) Yes. Please specify.
c) The P-UE should always use random selection but never use partial sensing in the Exceptional Pool, even when it is instructed to use partial sensing only.
d) This is a RAN1 issue, it is better to be discussed and resolved in RAN1;
e) Leave it to UE implementation in some specific circumstances (low battery power, etc).

f) Other
Reasons behind the reply are always appreciated.
	Companies are invited to provide views below for Question 7

	Companies
	Preferred options
	Comments if any

	Ericsson 
	a)
	Since according to the RAN1 agreement as follows, there already exists a case where the P-UE is allowed to use ‘either of the two’
(Pre)configuration instructs whether a P-UE uses partial sensing only, random selection only, or either of the two.

There is no need to further allow random selection when the P-UE is instructed to use partial sensing only.

	Huawei
	a), c)
	Generally, we think that the P-UE should follow the specific resource selection method which is instructed by the eNB, and thus do not think that there is a case where the P-UE is instructed by the eNB to use partial sensing only but however actually uses random selection on the P2V pool(s). 

However, the P-UE should always use random selection in the Exceptional Pool but never use partial sensing, even if it is (pre)configured with partial sensing only. 

	Qualcomm
	c)
	The P-UE shall not do sensing in exceptional pool, just use random selection. In all other cases, if P-UE is configured with “partial sensing only”, it shall not use random selection.

	Coolpad
	d)
	Basically we think this is a RAN1 question/issue but now appears in RAN2 e-mail discussion.  Thus not so sure if we have to make decision in RAN2.

	Samsung
	d)
	Agree with Coolpad and a following example is the reason RAN1 should discuss more and determine this issue.

According to RAN1 agreement:
· For any candidate resource in subframe n within the set of Y subframes, the P-UE senses at least subframe n-100*k
· The set of k is (pre)configured with each element in the range [1, 10].
Due to the jitter of packet generation time, P-UE cannot predict the location of subframe “n” accurately all the time, as a consequence P-UE didn’t sense all the configured k’s  when performing resource reselection at subframe n. In this case, P-UE should not be allowed to use partial resource selection in the resource pool.

	Nokia
	c)
	Random selection is always used in the exceptional pool, even if P-UE is configured to use partial sensing only.

	ZTE
	a)
	Because eNB can configure partial sensing pool and random pool, so if the P-UE is instructed to use partial sensing, the P-UE can use it well. Even considering the rare case as Q7 existing, the P-UE shall stop P2V transmission. 

	CATT
	c）e)
	Random selection applies to exceptional resource pools. 
Moreover, in some certain circumstances (low battery power) the UE may perform random selection based on UE implementation.

	OPPO
	c)
	Agree with Qualcomm that the PUE will perform random selection rather than sensing in exceptional pool. For other cases it should follow the instruction from eNB.

	Intel
	c)
	Agree with Qualcomm

	Sony
	c)
	Agree with Qualcomm’s comment.

	LGE
	c)
	According to RAN1 agreement, we think when a P-UE is instructed to use partial sensing only, P-UE always use partial sensing in normal Tx pool. However, as agreed in RAN2, random selection is used in exceptional pool.

	Interdigital
	c)
	We think the behavior of P-UE with regards to the exception pool should be consistent with that of V-UEs already agreed,

	ITL
	c)
	Agree with QC.

	Kyocera
	a), c)
	Agree with Huawei. 


Option a): 3 companies (Assume what Huawei support is actually c)
Option b): 0 companies

Option c): 11 companies

Option d): 2 companies

Option e): 1 company

Rapporteur comment: The majority of companies agree that only random selection shall be used in the exception pool by P-UE.  

Proposal 10:  P-UE shall only use random selection in exceptional pool. 

2.3 Potential enhancements for V2P for power saving 
In RAN2#96, a couple of contributions [4][5][6][7] have discussed the potential enhancements for pedestrian UE operations so it can help to reduce the power consumption of P-UE. In principle, the proposed ideas in those contributions, including all the proposals in [4][5] and some related proposals in [6][7], are similar in a way that they all intend to specify a context, e.g., whether the P-UE is moving/indoor/proximate-to-vehicle, so that the P-UE transmission and/or reception can be triggered or optimized in this context. Therefore, it is better to list them altogether instead of formulating separate questions for each paper. But to avoid the loss of genuineness of the original proposals, I did not consolidate the proposals, but simply copied the related proposals from those papers in the question below. Please kindly indicate whether you would like to support one or more proposal(s) in RAN2 specification or not, or add your own comment:

·  Question 8:  Whether to support the following list of proposed enhancements for power saving to be specified by RAN2?

a) In addition to the location information, other metrics e.g. signal strength of GNSS or RSU, could be considered to assist the decision at PUE to guarantee the reliability (of UE location when used to optimize the P-UE receiving power consumption).

b) The transmission of V2P awareness messages from P-UE could be triggered only when there are vehicles nearby; 
c) Variations in RSRP/RSRQ based on DL reference signals (RS) from more than one measured cell can serve as an indication the P-UE has initiated movement and may be subject to becoming a vulnerable road user. 
d) RAN2 to consider a solution relying on variations in DL reference signals combined with P-UE’s position as a way to enable V2P/P2V communications.
e) RAN2 to study the potential ways to reduce unnecessary reception of the P-UE. 
f) RAN2 to study the potential ways to reduce time-frequency resource (pool) range of P-UE reception. (From [6])
g) For the purpose of power efficiency, the P2V/V2P operation of P-UE can be enabled only when P-UE is in vulnerable situation. The enable/disable of P2V/V2P operation can be based on P-UE’s location, which is up to application layer implementation. 
h) For power efficiency, P-UE may only receive V2P messages on the local area.
i) This is out of the scope of RAN2 because all options a) to h) can be done in application-layer.
j) Others

For your reference, Options a and b are from [4], c and d are from [5], e and f are from [6], g and h are from [7]. Reasons behind the reply are always appreciated. 
	Companies are invited to provide views below for Question 8

	Companies
	Preferred options
	Comments if any

	Ericsson 
	g) 
	It should be sufficient for P-UE’s application layer to determine whether to trigger P-UE operations based on the current and/or historical geo-location information.

	Huawei
	i)
	It seems that the location and corresponding surroundings of the P-UE are the two main factors discussed in the above options, regarding when to start P2V transmission/reception. However, the location information of a UE is typically acquired and used in its application layer, so that it seems more reasonable for such kind of location-based trigger of P2V (e.g. above option a ~h) to be carried out also in the application layer, rather than performed in the AS layer. 
Besides, as with our answer to Question 6, we think that the power saving aspects of P-UE may be left to UE implementation without standard impact from RAN side. 

	Qualcomm
	i)
	Agree with Huawei, the proposed optimizations for P-UE could be implemented by the application layer. Not convinced that there is a necessity to specify them in RAN2 specification.

	Coolpad
	f)
	P-UE power saving can be optimized if the P-UEs only monitor resource pools which are relevant to its geo-location or relevant to the zone (if zone concept is also applied to P2V) instead of monitoring the whole reception resource pools.

	Samsung
	i)
	Above options could be dealt by application layer, not in RAN2 specification.

	Nokia
	c), d)
	Triggering of P2V communication based on some radio conditions is beneficial to save P-UE’s power and can be considered by RAN2.

	ZTE
	g),h)
	The enable/disable of P2V/V2P operation is up to P-UE application layer implementation based on equipped GPS and geo map. For power efficiency, P-UE may only receive V2P messages on the local area which could be realized by zone concept (e.g. P-UE only receives V2P messages originated from its current zone).

	CATT
	i)
	All these cases can be up to the decision of application layer. 

	OPPO
	a), b)
	Regarding a), since this is related to location information and radio conditions mentioned in some contributions, therefore, if location-based triggering is considered in application layer, this part should also be considered in application layer. However, regarding b), we are considering the case that even PUE is on the road, it could choose to not send anything if there is no vehicle detected, therefore, some detection condition may need to be defined in AS layer.

	Intel
	i)
	Agree with Qualcomm

	Sony
	g), b)
	P2V/V2P operation should be enabled by at least P-UE’s location information and it can be up to application layer implementation. In addition to location information, additional information like vehicle existence can be beneficial to use.

	LGE
	i)
	RRC layer of P-UE may not configure lower layer to monitor some Rx pool. Details can be up to UE implementation. If necessary, it will be clarified in RAN2 specifications that P-UE is not always required to do some V2X functionalities.

	Interdigital
	e/f/h
	We think reducing P-UE reception based on location of the P-UE so that the P-UE receives only relevant messages is in general desirable.  We think any of the solutions e/f/h can address this and should be considered.

	ITL
	i)
	We think that it is difficult to clarify exactly where V2P operation should be needed using current V2X functionalities. So, we prefer it is up to UE implementation.

	Kyocera
	i)
	Agree with Huawei that this can be optimized through the application layer.


Option a): 1 company
Option b): 2 companies

Option c): 1 company

Option d): 1 company
Option e): 1 company
Option f): 2 companies

Option g): 3 companies
Option h): 2 companies

Option i): 8 companies

Rapporteur comment: Given the results above, there are 9(assuming Ericsson selection i.e. option g is also application layer feature) companies view those as application layer schemes and could be out of RAN2 scope. 7 companies think that some AS layer mechanism can be defined in RAN2. However, there is no clear consensus on any particular AS mechanism.  

Proposal 11: RAN2 to decide if there is any need for AS layer mechanism for power saving or application level mechanisms (out of scope of RAN2) are sufficient. 
3 Email Discussion Results and Proposals
Here is a summary of the proposals based on discussion results: 
Proposal 1: eNB may provide resource pool configuration for P2V in broadcast/dedicated signalling. Whether this pool configuration points to same physical resources as V2V pool or not is eNB choice. 

Proposal 2: More than one permissions which to enable “random selection”, “partial sensing”, or “either random selection or partial sensing” can be configured to associated with a P2V resource pool. 

Proposal 3: one or more resource pools are allowed to be configured for P2V transmission, depends on eNB implementation. 

Proposal 4: RAN2 to further discuss whether at least one resource pool allowing random resource selection should be configured so as to accommodate P-UEs without partial sensing capability. 

Proposal 5:  One or multiple resource pools may be configured in dedicated RRC signaling, depending on eNB implementation. 

Proposal 6: P2V resource pool configuration is a separate IE from V2V pool configuration, which may contain both shared resource and/or dedicated resource information. 

Proposal 7: RAN2 to discuss whether the zone-based configuration could be used for P2V. 

Proposal 8:  For P-UEs configured to allow “either random selection or partial sensing”, then it is up to UE implementation to select a resource selection method if there exist transmission resource pool(s) in which both methods are permitted. 

Proposal 9:  There is no need for including resource selection method in P-UE SidelinkUEinformaiton message to eNB, because P-UE has already indicated this in UE Capability. 

Proposal 10:  P-UE shall only use random selection in exceptional pool. 

Proposal 11: RAN2 to decide if there is any need for AS layer mechanism for power saving or application level mechanisms (out of scope of RAN2) are sufficient. 
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