3GPP TSG-RAN WG2 Meeting #105
 R2-1901730
Athens, Greece, 25 Feb - 1 Mar 2019
Agenda Item:
11.4.2.1
Source:
Qualcomm Incorporated

Title:
Summary Report of [104#60][NR/V2X] Groupcast (Qualcomm)

Document for:
Discussion, Decision
1 Introduction

This document is the summary of the following email discussion:

[104#60][NR/V2X] Groupcast (Qualcomm)

Discuss on groupcast (including whether group leader should be visible, need of any stage-2 level required mechanism/enhancements that different to ones for unicast/broadcast, and etc.) and make a TP for the proposal. Note the issues, which to be addressed by email discussion #701 and #702, for groupcast will be also handled here. (Qualcomm)

 -
Case 1: Platooning (leader-driven)

 -
Case 2: Other use-cases w/o leader


Deadline:  Thursday 2019-02-07

Regarding the “Note the issues, which to be addressed by email discussion #701 and #702, for groupcast will be also handled here” part, the issues related to the email discussion [104#55]) and [104#56)) are about whether the unicast procedures for connection establishment (PC5-RRC) and link level management procedures (RRM or RLM) are applicable to groupcast, which will be addressed in subclause 2.2.

2 Discussion

2.1 Groupcast use cases

First, we would like to discuss on the groupcast use cases which to be supported in NR V2X study.

In the eV2X study, SA2 has concluded that there are two use cases of V2X group communication in subclause 5.1 in 3GPP TR 23.786 [2], as follow:

	5.1
Key Issue #1: Support of eV2X Group Communication
5.1.1
General description

One of the main use cases for eV2X is Vehicle Platooning where vehicles of the same platoon are involved in sharing the necessary information required to support the platoon operations (for example, distance between vehicles, relative speed, updates from RSU, etc.). Similar requirements apply also for the Extended Sensor use case where UEs exchange data gathered through local sensors or live video data among vehicles, Road Site Units, devices of pedestrians and V2X application servers.

For both cases such sharing of information is supported by creating a specific eV2X Group within a V2X application.




The two use cases “Vehicle Platooning” and “Extended Sensor” mentioned above, are generally outlined as the two cases below:

· Case 1: Platooning (leader-driven)

· Case 2: Other use-cases w/o leader

First, let us seek company view in RAN2 to confirm those two kinds of use cases to be supported in NR V2X groupcast designs.

Q1: Shall the Platooning (leader-driven) case (case 1) to be supported?
· a) Yes;
· b) No, please speficy the reason in the comments column
	Companies
	Preferred options
	Comments if any

	ASUSTeK
	a)
	It has been kind of agreed and captured in TR22.886 and RP-182111.

	Kyocera
	a
	

	CATT
	a)
	

	Huawei
	a)
	Already specified in TR 22.886

	Qualcomm
	a)
	

	Ericsson
	a) at least at higher layers
	The possible presence of a platoon leader defined at higher layers is already considered in TR 22.886. However, that does not necessarily imply that a “group leader” should be explicitly defined in AS.

	OPPO
	a)
	

	ZTE
	a)
	

	Interdigital
	a)
	This is one of the use cases defined in the SI description.

	ITRI
	a)
	

	vivo
	a)
	

	Lenovo/ MotM
	a)
	

	Nokia
	a) 
	Support of this case is meaningful to RAN2 only if leader UE is visible to AS layer.

	LG
	a)
	

	Fraunhofer 
	a)
	Platooning has been defined as a key advanced driving use case with a set of defined QoS requirements, in TR 22.886 and the NR V2X SID, in which a group leading vehicular UE manages the platoon. 

	AT&T
	a)
	

	Samsung
	a)
	

	Intel
	a)
	We see this as the main use case of support of groupcast communication over sidelink and therefore, it needs to be supported

	Xiaomi
	a)
	

	Apple
	a)
	

	ITL
	a)
	

	Convida Wireless
	a)
	

	MediaTek
	a)
	


Rapporteur comment: All companies agree to support this case. 

Proposal 1
Platooning case (case 1) is to be supported.
Q2: Shall the groupcast use case w/o leader (case 2) to be supported?
· a) Yes;
· b) No, please speficy the reason in the comments column
	Companies
	Preferred options
	Comments if any

	ASUSTeK
	a)
	In LTE, groupcast without leader is supported by D2D. It will be good to support this from first version for providing more tools for different services. However, this should be confirmed by SA2

	Kyocera
	a
	

	CATT
	a)
	

	Huawei
	b)
	Regarding case 2, we haven’t seen such scenario (i.e., groupcast w/o leader) explicitly specified in TR 23.786, at least for the extended sensor use case, we didn’t see any descriptions which indicate/imply that group leader is not needed in TS 22.186 and TR 22.886, so we propose RAN2 ask SA1 and SA2 whether such scenario (i.e., groupcast use case w/o leader) is really existed. 

Moreover, from RAN2 perspective, even such scenario (i.e., groupcast use case w/o leader) is supported, we see no difference with broadcast transmission.

	Qualcomm
	a)
	We think the leader-driven group are limited to vehicle platooning use case. For other V2X group communications, e.g., extended sensors, they do not rely on the election of a leader. To support those groups, case 2 needs to be supported. This is also different from broadcast, as upper layer will demand AS layer to “groupcast” such data, which are destinated to a group L2 ID, the AS layer needs to invoke appropriate groupcast mechanism to support, which will be different from NR V2X broadcast transmission., 

	Ericsson
	a)
	We believe that RAN2 should take as baseline the scenario of groupcast communication with no leader, when defining the groupcast framework. If RAN2 decides to somehow introduce a group-leader in AS that can be considered as a special case of groupcast-type communications, where the group leader has some specific tasks.

	OPPO
	a)
	

	ZTE
	a)
	

	Interdigital
	a)
	

	ITRI
	a)
	

	vivo
	a)
	In our view, the typical scenario for sidelink groupcast communication w/o leader is Extended Sensor Sharing. We may ask SA2 if it is the common understanding.

	Lenovo/ MotM
	a) 
	With or without leader need not be visible in the AS.

	Nokia
	a or b) with comments
	If such scenario is not defined in TR 23.786 then it may be challenging to justify it. What is the exact background for supporting “groupcast without the leader”? If just the ‘range’ matters here, then broadcast can be used in almost the same way (i.e. no difference at AS layer). Case 2 is thus not needed from RAN2 point of view.

However, if leader UE is not visible to AS layer, support of case 1 from RAN2 point of view is the same as case 2 from AS layer perspective. Then there is no difference from RAN2 on supporting case 1 or case 2. 

	LG
	a)
	

	Fraunhofer
	a)
	It can be seen as a valid use case to be supported within the scope of groupcast communications where short-term dynamic groups are formed, e.g. exchange sensor information. 

	AT&T
	a)
	This case may be applicable to the Extended Sensors use case

	Samsung
	
	The support of groupcast scenario with or without is not a scope of RAN2. We share the view that leader UE does not have to be visible to AS layer.

	Intel
	a)
	Since TR 22.186 explicitly lists this as a use case to be supported, we suggest to support it but treat it with a lower priority compared to the leader driven case.

	Xiaomi
	b)
	This scenario is not specified in 23.786. RAN2 may need to ask whether this scenario is needed.

	Apple
	a)
	

	ITL
	a)
	

	Convida Wireless
	a)
	

	MediaTek
	a)
	


Rapporteur comment: 

Option a) 19 companies 

Option b) 2 companies

Regarding that a few companies have questions about the validity of this use case in SA1 and SA2 spec, I want to clarify that there exists the supporting requirements from stage 1 & 2 for such use cases:

- TR 22.886v16.2.0, 

- clause 5.3 "Automotive Sensor and state map sharing"; 

- clause 5.5 "Automated cooperative driving for short distance grouping"; 

- TS 22.186 [R.5.1-003]; [R.5.1-004]; [R.5.1-005];

- TR 23.786 clause 6.1 (solution#1); clause 6.21 (solution#21)  

And, given that the clear majority view is to support this case 2, we propose:

Proposal 2
Groupcast use case w/o leader (case 2) to be supported.
For the groups w/o leader, the assumption is that any member can initiate the groupcast transmission designated to the whole group. 
But regarding the platooning use case, one may ask whether the multicast/groupcast is only initiated by the leader UE (head UE) or can be initiated by any UEs in the platoon? So, companies are invited to provide feedback on the following question: 
Regarding the confusion from Huawei, I would clarify that this is asking whether a non-leader UE can transmit PC5 groupcast in PC5 user plane or not. In option a), only the leader UE transmits a V2X groupcast over PC5. In Option b), all the UEs in the platoon can do groupcast. 

Q3: In the platoon case, which UE can initiate groupcast transmission?

· a) Only the leader UE;
· b) Both the leader UE and other platoon member UEs.
	Companies
	Preferred options
	Comments if any

	ASUSTeK
	b)
	Within 5.2 and 5.3 use case(s) in 22.886, the use cases hint the platoon member UEs will also need to exchange information directly, which means any member can initiate the groupcast transmission designated to the whole group.

	Kyocera
	b
	There would be more flexibility and potentially lower latency in establishing a groupcast session with this option.  And for the extended sensor use case described in TR 23.786 above, it seems the RSU can be part of the group but not the leader.  

	CATT
	b)
	To support the above 2 cases in Q1 and Q2, a unified design is needed. Therefore, any member UE in the platoon can initiate the groupcast transmission.

	Huawei
	b) with comment
	Actually, we are not very clear about the meaning of ‘initiate groupcast transmission’, if Q3 wants to ask which UE can perform user plane data transmission, we choose b).

	Qualcomm
	b)
	Agree with CATT. A unified groupcast design would allow any UE in the platoons to send groupcast if necessary, at least in AS layer. It is up to the platoon application layer to limit whether one of the platoon member send groupcast or not.

	Ericsson
	b)
	We agree with previous comments that all UEs in the group are shall transmit in groupcast-fashion when communicating to other UEs in the group. 

In any case, the question should probably be reformulated to better address the original intention of the rapporteur.

	OPPO
	b)
	According to TS 22.186, the scenario of “Cooperative driving for vehicle platooning Information exchange between a group of UEs supporting V2X application” and “Reporting needed for platooning between UEs supporting V2X application” includes the case where the group-members can initiate the groupcast transmission.

	ZTE
	b)
	As described in TS 22.886, member UE may also need to share its traffic situations with other member UEs, therefore, as clarified by rapporteur, member UE also needs to transmit PC5 groupcast in PC5 user plane.

	Interdigital
	b)
	There are scenarios in TS 22.886 where non-group leader need to transmit messages to the group.  However, it does not mean that a unified design is best suited for the two groupcast communications at the AS layer given that the assumptions of the use cases are significantly different.  Specifically, the platooning use case assumes a static (long term) relationship between the vehicles where vehicles may join and leave, while the extended sensors does not.    

	ITRI
	b)
	Similarly to previous views mentioned in TS 22.886, it need to support groupcast for UE leader or other UEs

	vivo
	b)
	We don’t see the motivation to limit the sidelink groupcast communication only to the leader UE. From AS layer perspective, we also prefer to have a unified design that any UE including the header UE and member UEs can perform sidelink groupcast communication. 

	Lenovo/ MotM
	b)
	AS should not be required to look in to the constituents (leader or member) of the group.

	Nokia
	b)
	We had similar doubts as Huawei on what ”initiate groupcast transmission” means. We choose b) with the same understanding as outlined by Huawei. 

	LG
	b)
	Meaning of ‘initiate groupcast transmission’ is unclear. 

	Fraunhofer
	b) 
	Once the platoon has been defined by higher layers (together with the leader UE), it should be feasible for any of the platoon member UEs to initiate groupcast communication to other members within the group. 

	AT&T
	b)
	TR 22.886 states that in the platoon case, vehicles can share information with each other via V2V, indicating that any UE in the group may be able to initiate groupcast. It is possible that the platoon leader may play a role in this process (e.g. resource pool allocation). 

	Samsung
	b)
	Similar view as Huawei. The meaning of “initiate groupcast transmission” is unclear. We answer b) under the assumption that this question is about user plane transmission.

	Intel
	b)
	We think that it should be clarified which particular scenarios in TS 22.186 within the platooning use case require groupcast transmissions. Specifically, while reporting for platooning between UEs in the platoon (likely corresponding to upper layer group management signaling) should specifically be initiated by the leader UE, data transmission for cooperative driving between individual UEs can in general be initiated by any UE within the platoon. So, in` our view, any member of the platoon can perform data transmission within the group.

	Xiaomi
	b)
	Agree with other companies.

	Apple
	b)
	

	ITL
	b)
	We agree with previous comments. We don’t see the motivation that should limit the leader UE to start user plane data transmissions.

	Convida Wireless
	b)
	

	MediaTek
	b)
	Platoon member UEs might also have data sent to other member UEs.


Rapporteur comment: 

All companies support option b)

Proposal 3:
In platoon group (with a leader UE) use case, any member of the platoon can perform groupcast transmission.
It has been agreed in RAN2 that 

No AS-level mechanism to determine a group manager (i.e. head UE) is stuided. FFS for platooning, on the visibility of a group manager (head UE) to AS and AS-level functionalities.
Thus, In the next question, we seek the company view about whether the leader UE (head UE) is visible to AS layer and AS-level functionalities. AS layers, assuming a group manager (i.e., head UE) is determined by upper layers. 

Q4: In the platoon case, is the leader UE visible in AS layer?

· a) yes

· b) no

	Companies
	Preferred options
	Comments if any

	ASUSTeK
	Yes
	From RAN2 perspective, we think the leader UE should be visible in AS layer if the UEs within same platoon will need to establish AS level connection and/or to share configuration. The leader UE will be responsible for this step.

	Kyocera
	b
	In our view the baseline assumption should be for the upper layer to manage the group leader. SA2 also assumed it’s handled in the V2X application based on TR23.786.

	CATT
	a)
	We think the leader UE should be visible in AS layer, so that the leader UE can do the resource management among the UEs within the same group. It is beneficial to solve, e.g., the half-duplex problem.

	Huawei
	See comments
	As we replied on another email discussion on resource allocation, we think there are two scenarios for the resource allocation for groupcast.

· Scenario 1: Leader UE requests resource pools for some or all of the members in the group and forwards the resource pools to them;

· Scenario 2: Each member in the group requests resources by themselves
We think the ‘visibility’ depends on specific scenarios. Our understandings on the ‘visibility’ are as following:

1) For scenario 1, our answer is ‘Yes’ for the two UE types below.

· For the leader UE, it needs to know it is a leader UE in AS layer.

  Given that the leader UE can request and forward the resource pools for this group, so the leader UE should know it is a leader UE from AS level.

· For the member UEs, they need to know who is leader UE in AS layer.

Given that the member UEs can receive the resource pool configuration which is forwarded by the leader UE, so the leader UE need to be visible to the member UEs in AS layer.

2) For scenario 2, our answer is ‘No’.

In this scenario, each member in the group requests resources by themselves, so the leader UE is not needed to be visible in AS layer.

The network can indicate which scenario (i.e., whether the member UEs requests resources for themselves or the header UE requests resource pools for the whole/partial UEs in the group) shall be used, based on some considerations, e.g., network load in Uu, based on the consideration that less UL and DL signalling in Uu are needed for Scenario 1 compared with that in Scenario 2.

	Qualcomm
	b)
	As both RAN2 and SA2 has assumed group management is done by upper layers, designing groupcast based on the knowledge of the leader information will create an unnecessary dependency on the lower layer design to application layer protocols. Also, it is beneficial to have a single unified design to cover all groupcast use cases. Having leader-specific procedures will not work for non-platooning groups. Thus, we prefer this is no visible in AS layer.

	Ericsson
	b)
	Agree with QC, that RAN2 should prioritize the case in which there is no leader defined in AS for groupcast communication, so to minimize unnecessary specification effort. 

Regarding Scenario 1 mentioned by Huawei, in which a UE in the group requests resources to the gNB and forward them to other UEs in the group, we believe that it is somewhat related to the RAN1 discussion on mode 2 (d), so better to wait progress from RAN1 first. 
In any case, even if later on, RAN1/RAN2 deems beneficial to cover that scenario, in our understanding that does not necessarily imply that a group-leader should be explicitly defined at AS. Rather, there should be an authorization procedure defined at higher layers that allows a given UE to perform certain tasks.

	OPPO
	b) with comment
	On the one hand, if the ‘leader UE’ definition is used for mode-2d, then RAN2 needs to wait for RAN1 progress first. On the other hand, if the ‘leader UE’ definition is used for the RRC connection, as indicated in Q6, then it is more about which UE to decide on the AS configuration of another UE. So in both case, it seems not urgent / needed for RAN2 to claim YES to this question anyway, but one can leave the other items to solve the issue.

	ZTE
	a)
	If the group wants to operate as a whole within the network, it is better the leader UE act as a representative to interact with the network and to manage the group members. In this case, it is necessary for leader UE being visible in AS layer. Otherwise, the leader UE may not be necessary to visible in AS layer.

	Interdigital
	a)
	Knowledge of the group leader UE at the AS layer can be used to enhance resource management and mobility for groupcast.  Given that the group leader can be determined by upper layers, specification effort to exploit this knowledge at the AS may be minimal and should be studied further to address the platooning use case.  These discussions should be independent of the mode 2d discussion in RAN1 (for example, they could apply to mode 1 techniques, or pool configuration where knowledge of the group leader is beneficial).  

	vivo
	a)
	At least for platooning case, the leader UE can act as the scheduling UE in mode 2(d), i.e., the leader UE is responsible for resource allocation for the member UEs. The potential benefit is to relax the restriction of half-duplex and to improve the performance, which can be coordinated by the scheduling UE when UE is out of coverage. 

On the other hand, we think it is more simple design to couple the role of leader UE and scheduling UE. If the selection of scheduling UE is not up to application layer, some AS layer election mechanism would be needed. However, an election algorithm in the distributed Ad-Hoc network is too complicated in the AS layer. Therefore, it is preferred to avoid such complexity and choose the leader UE as the scheduling UE.

	Lenovo/ MotM
	b)
	We agree with comments from QC.

	Nokia
	a)
	As commented by Huawei, we think the visibility of groupcast leader to AS layer could be helpful in the scenario, where the leader is responsible for scheduling other group members (i.e. so-called Mode 2d). In general, it is too difficult to answer this question in elaborated manner, not knowing the design of AS level mechanisms for groupcast, e.g. does it improve the QoS when AS layer knows which UE is the leader?

	LG
	
	Need for visibility should be further discussed.

	Fraunhofer
	a)
	There should be a distinction between the visibility of the leader UE by the higher layer and AS layer. The application layer may not be informed about the AS-related configuration information, e.g. resource configurations needed for platoon-based groupcast communication. For both the in-coverage and out-of-coverage cases, the leader UEs from different platoons would also need to be differentiated. In this case, it would be beneficial that there is leader UE visibility in the AS layer.

	AT&T
	a)
	We believe that in order to support the scenario where the group leader allocates resource pool for group members, the group leader should be visible to other group members in AS layer.

	Samsung
	b)
	Agree with QC. Group management is upper layer issue and the group leader does not have to be visible in AS layer.

	Intel
	b)
	The main use case for leader UE visibility is to better support mode 2(d) operation, which is still being discussed in RAN1 and during the last ad-hoc meeting, RAN1 has not determined how the scheduling UE is determined (and whether it is the same as the group leader UE determined by the upper layers). Nevertheless, since group management procedures themselves are to be handled out of the AS layer, the need for leader UE visibility is not very clear at the moment.

	Xiaomi
	a)
	We think the header should be responsible for the resource allocation/scheduling within the group, which is mode 2d. Therefore, group members should know which UE is the leader UE, so as to establish unicast connection to acquire resource allocation to perform groupcast/unicastcast.

	Apple
	a)
	We prefer a scheme enabling the leader UE to coordinate the resource allocation among the group which requires the leader UE to be visible in AS layer. 

	ITL
	a)
	For platooning case, we think the leader UE can control the group members to avoid conflicts with each other. For example, the leader UE can have a role of resource management to address collision between group members, as defined by mode 2d. Therefore, the leader UE should be visible to AS layer. 

	Convida Wireless
	a)
	

	MediaTek
	a)
	In mode 2d, Leader UE can schedule other UE’s transmission. Thus, member UEs should know who is leader UE in AS layer.


Rapporteur comment: 

Option a) 14 companies (I take Huawei answer as a yes).

Option b): 8 companies (I take LG answer as a no)
There is no clear majority, and there seems to have dependency on RAN1. 

As indicated by some companies that this is also related to RAN1 discussion of resource allocation mechanisms and it is hard to determine, without knowing the RAN1 design details. For example, if the mode2d is to be supported in RAN1, the leader UE needs to be visible (i.e. perform additional operations at AS layer), Otherwise, it may not need to be visible at AS layer. I think we can further discuss this.
Proposal 4:
FFS whether the platoon leader being visible in AS layer 
Q5: if the answer to Q4 is “yes”, what exactly is “visible” to a UE, at least the following can be considered?

a) Whether the UE is the leader or not;

b) Whether a UE is the leader or not, plus the leader UE’s Layer 2 ID address is known by every platoon UE.

c)  Other, please be specific

	Companies
	Preferred options
	Comments if any

	CATT
	b)
	

	ZTE
	b)
	

	Interdigital
	b)
	UE behavior will likely be different depending on whether the UE is a leader or not.  If any control signaling is needed at the AS layer, the L2 ID of the leader is also needed, but can also be provided to the UE by upper layers.

	vivo
	b)
	

	Nokia
	Possibly b)
	But it is too early to answer this question with all necessary details. The exact role of the leader at AS layer would have to be clarified. 

	Fraunhofer
	b)
	

	AT&T
	b)
	

	Xiaomi
	b)
	Group members should know the leader UE’s ID to establish unicast connection to acquire resource allocation in mode 2d.

	Apple
	b)
	

	ITL
	b)
	

	Convida Wireless
	b),c)
	Too early to have a definite answer on the detail of what is exactly visible….We believe this also has dependency on RAN1 design.

	MediaTek
	b)
	


Rapporteur comment: For the companies supporting to make leader UE role visible in AS layer, option b is supported unanimously. However, since there is no consensus of Q4, we can postpone this to the online discussion after Proposal 4 is discussed. 
2.2 Groupcast design aspects (as compared to unicast/broadcast)
In this section, based on the above consideration of V2X groupcast use cases, companies can contribute further to the AS layer design issues specific to NR V2X groupcast, as compared to NR V2X unicast and broadcast design.

First, it is worth noting that the general group management issue (e.g. group setup, group member joining/leaving a group) has been discussed in SA2, and application layer based group management approach is concluded in principle, as in section 6.1, 6.11 and 6.21 in TR 23.786 [2]. For example, 

	6.1
Solution #1: Solution for Group Communication for eV2X

2.2.1 6.1.1
Functional Description

For eV2X, group communication can be supported based on the existing PC5 based V2X Communication as defined in TS 23.285 [5].

With this solution, the 3GPP system is not required to be aware of any eV2X group within the V2X application. The group management, including controlling the number of UEs within the group, is expected to be performed at application layer, which is out of scope of 3GPP.

In addition, the discovery of the group and group maintenance are also expected to be handled at application layer based on the V2X messages. Such application layer messages are to be defined by other SDOs responsible for upper layers, e.g. SAE, ETSI-ITS.




Also, as captured in the current TR 38.885 [3], group discovery is also part of upper layer procedures, not in AS layers.

	5.1
NR sidelink unicast, groupcast, and broadcast design
<text omitted>.

Discovery procedure and related messages for the unicast and groupcast transmission are up to upper layers.


Therefore, the discussion on the groupcast procedures shall mainly focus on the function and requirements of AS layers, not from the need of the upper layer group management or group discovery.
For AS-level procedures for unicast, RAN2 has agreed the following [1]:

1.
For AS-level information required to exchange among Ues via sidelink for SL unicast, RAN2 can consider the followings as a baseline and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1:


- UE ID, UE capability, Radio/Bearer configuration, PHY information/configuration (e.g. HARQ, CSI), Resource information/configuration and QoS info

2:
AS-level information for SL unicast can be exchanged between gNB and UE for RRC configuration. RAN2 assumes that a UE can provide network with QoS related information and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1.

3:
AS-level information is exchanged via RRC signalling (e.g. PC5-RRC) among Ues via sidelink for SL unicast. New logical channel (SCCH: SL Control Channel) in addition to STCH (SL Traffic Channel) will be also introduced. SCCH carriers PC5-RRC messages.

4:
RAN2 will consider both options during SI phase. Further discussion on the definition, procedure and information for each option is needed.


- Option 1: AS layer connection establishment procedure by PC5-RRC is also needed.


- Option 2: Upper layer connection establishment procedure is enough.

Although the details of the above-mentioned AS-level procedure are to be handled in email discussion [104#55], one related question is that whether such an PC5-RRC procedure designed for unicast case shall be also applicable to the groupcast case.

Basically, the unicast RRC procedure is between two Ues. Extending it to groupcast means the RRC connection(s) and procedure(s) are among the group V2X Ues. While having RRC connection established helps to ensure QoS in AS layer for groupcast, it is also unclear how a V2X UE can maintain a large number of RRC connections towards each of the receiving Ues of the groupcast, as well as the concern of overhead. To help evaluate the pros and cons, it could be beneficial to discuss this issue on a per-use case basis. For example, the need of RRC connection may depend on the size of the group, how long the groupcast session last, etc. Those factors may vary between the platooning case vs. dynamic group w/o leader. 

Hence, we seek companies’ opinion about this issue, on a per use case basis:

Q6: Shall PC5 RRC connection be applicable for groupcast of platooning groups (case 1)?
· a) Yes;
· b) No.
	Companies
	Preferred options
	Comments if any

	ASUSTeK
	See comments
	If the unicast supports RRC connection, then we prefer the groupcast also supports RRC connection.

	Kyocera
	b
	We assume if RRC connection is applicable to Groupcast then it should be established between the group leader and each UE within the groups.  But this can become quickly unmanageable esp. in the case where the group leader is changed dynamically.

	CATT
	b)
	It’s so complicated for the leader UE to establish the RRC connection with each UE within the groups. We don’t see the any benefit to establish the RRC connection for groupcast.

	Huawei
	b) with comments
	Firstly, for groupcast transmission, we think only the user plane data is transmitted via groupcast, and any configuration information is transmitted via unicast between two Ues, i.e., any configuration interaction between two Ues is transmitted via unicast, and this has no relation to one-to-many communication for grouopcast, which means that only unicast AS connection in SL is existed, and there is no ‘groupcast AS connection in SL’.

Secondly, as we mentioned in another email discussion on unicast, we think there is no AS connection establishment procedure for unicast, this also applies to groupcast.



	Qualcomm
	b)
	We believe the AS layer configuration of groupcast can be generally achieved without a RRC connection over PC5. It is possible for Ues within a platoon to establish UE-to-UE RRC connection for sending/receiving its unicast traffic, but there is no need for groupcast-specific RRC related procedures. We also have doubts that performing resource allocation and control of groupcast by letting the platoon leader to exchange control signaling between each of the UE to the platoon head by using AS layer unicast. This approach seems involve too much overhead and it is unclear why each of the platoon member need different resource allocation for transmitting or receiving a groupcast.   

	Ericsson
	b) if no group leader is defined in AS

a) if group leader is defined in AS
	If there is no group leader defined in AS (which is our preference at the moment), there seems to be no point in defining an RRC connection. Besides the very large overhead, it will be in fact not clear how the RRC connection is handled when there are several Ues in a group.

However, if RAN1/RAN2 decides to introduce a group leader in AS, this UE can have the task to handle the RRC Connection for each UE in the group, individually. 
In this case, the RRC Connection will be handled in a very similar way as the unicast case, so we do not foresee very different specification impact as compared to unicast. Additionally, also the overhead should not be very large, since the RRC Connection is only maintained individually between the group leader and each UE in the group.

	OPPO
	b)
	Considering RRC connection is not feasible for case 2 anyway, we would prefer not go for RRC connection for case 1 either, in order for a unified design for group-cast for this release, and further optimization can be left to Rel-17 if needed.

	ZTE
	See comments
	It is not clear the concept of PC5 RRC connection for groupcast, is it the understanding that leader UE should set up PC5 RRC connection with all member UEs. According to TR 22.886, in platoon case, the leader UE indeed has necessity to do unicast communication with member UEs, but this could be interpreted as a unicast case and follow operations for unicast. In addition, for unicast, we think the PC5 connection should involve AS layer, as discussed in the another email discussion.

	Interdigital
	b) (with comments)
	A group-based RRC connection may involve significant specification effort and it would be preferable if we could avoid it for a first release.  It is also not clear that SA2 will defined connection establishment signaling for groupcast.  What should be considered (similar to what we already agreed for the unicast case) is the ability to exchange AS-layer information for SL groupcast via SL-RRC (e.g. capabilities, AS configuration).  Whether this configuration information needs to be exchanged by establishing multiple unicast links, or whether a groupcast-based RRC message could be transmitted (without relying on multiple unicast links) should be further discussed.

	ITRI
	b)
	To establish RRC connection in groupcast mode is very complicated. 

	vivo
	b)
	The sidelink groupcast design to align with the sidelink broadcast as much as possible is preferred at current stage. However, if we could find beneficial use case to support PC5 RRC connections among group leader and members, we are ok to introduce it in later phase.

	Lenovo/ MotM
	b)
	We do not see any strong need and especially would like to draw attention to the fact that a connection establishment leads to RRC Connection that needs to be “maintained”; maintenance of too many RRC Connections will really be complicated and expensive (on UE battery).

	Nokia
	
	RRC Connection for groupcast could be quite challenging if the group is not static. E.g. the procedures for a new member joining the already well-established group, would be needed. Thus, we believe that also for groupcast communication, something like one-to-one (unicast) RRC connection is rather required.

	LG
	b)
	It is unclear that such a PC5 RRC connection establishment has a benefit in the groupcast. However, we think that some UEs in the group may independently have unicast PC5 RRC Connection with a UE in the same group (e.g., leader UE in platooning)

	Fraunhofer
	a) with comments
	The platooning use case establishes a long-term relationship among a group of limited number of UEs travelling over a long distance. Having a PC5-RRC unicast connection between a leader and respective members of a platoon (leader UE to member UE), could enable the exchange of various UE capability information and AS-configurations. This is also dependent on whether or not the leader UE is visible in the AS.  

	AT&T
	b)
	The PC5-RRC connection procedure designed for unicast transmission between two UEs cannot be directly applied to groupcast. It is possible that individual UEs in the platoon may have PC5-RRC connections established with the platoon leader for unicast communications other than the actual groupcast data transmission.

	Samsung
	b)
	We agree that it is so complicate to apply PC5 RRC procedures for groupcast and groupcast will work well without PC5 RRC procedure.

	Intel
	b)
	Similar to our views expressed in email discussion [104#55], we do not think that PC5-RRC should be directly involved in the connection setup procedure, i.e. management of sidelink RRC states and associated signaling, especially considering that it is not clear if the group leader is even visible at the AS layer. Of course, as already agreed in RAN2, the AS layer information (SLRB configuration, UE capability exchange, etc.) which is already agreed for unicast should be equally applicable for groupcast between individual UEs in case of platooning as well.

	Xiaomi
	b)
	Group based RRC message could be used by header UE to configure group specific resource. There is a gain on signaling compare with using unicast. But this may not depend on RRC connection.

	Apple
	b)
	Normally speaking, groupcast does not need a RRC connection.

But we may also need to discuss whether groupcast RRC signaling should be supported, which is to provide a common AS layer configuration (e.g., physical layer feedback channel, etc.) among a group of UE(s).

	ITL
	a)
	We share the same view with Ericsson’s comment on a).

We think the group leader can establish PC5-RRC connection with each group member and it can be aligned with the unicast PC5-RRC connection to minimize additional complexity. 

	Convida Wireless
	a)
	Yes. Share same view as Ericsson

	MediaTek
	a)
	Agree with Fraunhofer and ITL.


Rapporteur comment: 
Option a): 5
Option b): 16

Following assumptions were made based on responses: 

For ASUS, option a), 

For Ericsson, because it depends on if leader UE is visible at AS layer and Ericsson answer to Q4 is no, so it is assumed that they prefer Option b). 

ZTE’s concern is mainly about PC5-RRC unicast connection, so I assume ZTE is fine with option b) for groupcast RRC
For ITL/Convida wireless, I understand that their answers align with Ericsson opinion that if the platoon leader is visible, then the leader UE and another platoon UE could establish PC5-RRC unicast connection, but that is not the option a) means, what we asked here is that a groupcast-specific RRC connection.
In addition, some clarification is needed as some had confused that Option b) categorically rules out any PC5 RRC connections in the group. It is worthy to clarify that whether unicast PC5-RRC connections being established between any two group members is orthogonal to this question. It could be potentially allowed to support unicast exchanges between two platoon UEs. This question is on whether PC5 RRC is used to manage groupcast operation.
Given the clear majority view, I have the following proposals:

Proposal 5
No PC5 RRC connection for groupcast of platooning groups (with leader UE) (case 1). 

Proposal 6
FFS whether unicast PC5-RRC connection can be used for the direct communication between platoon group members.
Q7: Shall PC5 RRC connection be applicable for groupcast for groups w/o leader (case 2)?

· a) Yes;
· b) No.
	Companies
	Preferred options
	Comments if any

	ASUSTeK
	b)
	

	Kyocera
	b
	

	CATT
	b)
	Same comments as Q6.

	Huawei
	See comments
	As replied on Q2, we didn’t see such scenario (i.e., case 2: groupcast use case w/o leader), and propose to ask SA1 and SA2 whether such scenario is really existed, so we think it’s too early to decide this before the confirmation from SA1 and SA2. 

	Qualcomm
	b)
	Same as Q6, we believe the AS layer configuration of groupcast can be generally achieved without a RRC connection over PC5. The benefits of RRC connection are overwhelmed by the complexity and overhead to maintain PC5 RRC connections, given that one V2X UE may belong to multiple groups at the same time, and each group may have a large number of group members.

	Ericsson
	b)
	See our answer to Q6 above.

	OPPO
	b)
	

	ZTE
	
	See our comments in Q6

	Interdigital
	b)
	Our comments to Q6 apply also to this question.

	ITRI
	b)
	

	vivo
	b)
	

	Lenovo/ MotM
	b)
	

	Nokia
	b)
	We also have doubts concerning the motivation to support such scenario as groupcast without the leader. How is the connection managed at AS layer if there is no leader UE?

	LG
	b)
	See our answer to Q6 above.

	Fraunhofer 
	b)
	Groups that perform groupcast without a leader UE are dynamic and temporary in nature. Therefore, there we see no need for PC5-RRC connections and corresponding link management/maintenance procedures for this particular use case.

	AT&T
	b)
	

	Samsung
	b)
	Same as Q6


	Intel
	b)
	Same view as in Q6. In this case, there is even less motivation to support RRC connectivity over sidelink given that the groupcast “sessions” are expected to be ephemeral and short-lived.

	Xiaomi
	b)
	

	Apple
	b)
	

	ITL
	b)
	

	Convida Wireless
	The question is somewhat not clear.
	May still need some AS level configuration dedicated to groupcast even in absence of group lead.

	MediaTek
	b) but
	We think link management will be needed also for this case, so that the UE can know the group status, e.g. whether it has connectivity to continue the groupcast communications.


Rapporteur comment: Majority supports Option b) (except one)

Proposal 7
No PC5 RRC connection for groupcast of groups w/o leader (case 2). 

Q8: If the answer to Q6 or Q7 is yes., are there any groupcast-specific RRC design to be considered, which is different from the unicast-specific RRC procedures?

· a) Yes, please specify.
· b) No.
	Companies
	Preferred options
	Comments if any

	Ericsson
	b)
	As in our answer to Q6, if RAN2 decides to define a group-leader in the AS, the RRC Connection will be just between the group leader and the individual members of the group. The handling of that should be similar to the unicast scenario.

	Nokia
	b) 
	Agree with Ericsson

	Fraunhofer 
	b)
	

	ITL
	b)
	Agree with Ericsson

	Convida Wireless
	B) see comments
	There might be some differences in configuration and information exchanged with PHY depending on RAN1 design in support of groupcast.

	MediaTek
	a)
	We agree Q6 comments by Intel, Apple, and Xiaomi that some RRC configuration for the group is needed, and it seems also applicable to the leaderless case - the UE needs to know what configuration to communicate with, and it seems hard to have a defined RRC configuration without a concept of an RRC connection (otherwise, how will the UE know when to release the configuration?)


Rapporteur comment: The majority agrees that there is no groupcast specific RRC procedure needed. However, a few companies argue that there may be L3 configuration message in RRC level may be used for groupcast. So, I decide to not draw a conclusion right now and discuss this further online. 

For AS-level link management for unicast, RAN2 has agreed the following:

RAN2 will study a kind of RRM or RLM based AS level link management. RAN2 will not consider a kind of PC5-RRC level keep alive message based management. Further discussion on possible detailed options is needed.

Although the details of the above-mentioned link management procedure are to be handled in email discussion [104#56], one related question is that whether some kind of RRM/RLM based procedure shall be also applicable to the groupcast case. Again, companies are invited to provide opinion about this issue, on a per use case basis 

Q9: Shall some form of RRM/RLM based AS level link management procedure for unicast be applicable to groupcast of platooning groups (case 1)?
· a) Yes;
· b) No.
	Companies
	Preferred options
	Comments if any

	ASUSTeK
	a)
	

	Kyocera
	b
	If we don’t have RRC connection, we won’t need RRM/RLM..  In our view communication range determination is all that’s needed. 

	CATT
	b)
	We think the group management should belong to the upper layer. Upper layer doesn’t need the RRM/RLM result. Therefore, the AS layer should not support the RRM/RLM based AS level link management procedure.

	Huawei
	a)
	If some form of RRM/RLM based AS level link management procedure for unicast is supported, the mechanism can be reused for groupcast.

	Qualcomm
	b)
	Agree with Kyocera and CATT

	Ericsson
	a) if no group leader is defined in AS

b) if group leader is defined in AS
	Similar to our answer to Q6, if there is no group leader defined in AS, RRM/RLM is not obviously applicable.

However, if a group leader is defined in AS, we see it very similar to the unicast case.

	OPPO
	b)
	Considering RRM/RLM is not feasible for case 2 anyway, we would prefer not go for RRM/RLM mechanism for case 1 either, in order for a unified design for group-cast for this release, and further optimization can be left to Rel-17 if needed.

	ZTE
	a)
	In some cases, reliability transmission is required within the group, then some form of RRM/RLM based AS level link management procedure for unicast could be reused for groupcast.

	Interdigital
	b)
	Since our opinion is that an AS-layer connection for unicast is needed, then RRM/RLM is needed also for unicast.  Since our opinion is that groupcast would not require an AS-layer connection, then RRM/RLM is not needed for groupcast.

	ITRI
	a)
	

	vivo
	b)
	The link management functionality in groupcast can be deprioritized. We can discuss it after we have figured it out how it works in the sidelink unicast case. 

	Lenovo/ MotM
	a) for RLM

b) for RRM
	RAN1 recently (in Taipei) requested companies to check beam management procedure needed for FR2 or not. Although this is for FR2 for Beam Management, a suitable RLM (not RRM) for FR1 may need to be studied.

	Nokia
	a)
	Could be needed for unicast, for groupcast much depends on the leader at AS level (like commented by Ericsson). 

	LG
	a)
	

	Fraunhofer
	a)
	The UE-to-UE links among the platoon members would have to be maintained over a longer period of time and having the same RRM/RLM management procedure for unicast could be a good starting point for link management in a platoon.

	AT&T
	Maybe
	If there is no groupcast-specific PC5-RRC connection establishment procedure defined, we cannot have RRM/RLM for groupcast. However, some form of L1-based radio measurements may be needed to aid selection/association of platoon leader. 

	Samsung
	b)
	We agree with CATT

	Intel
	b)
	It maybe a little premature to decide on this question before the unicast AS link management procedure is finalized, In any case, since group management itself is not in the scope of the AS layer, we do not think it is essential to apply the unicast AS link management procedure (whatever it might be) to this case.

	Xiaomi
	b)
	If there is no AS connection for groupcast, RLM/RRM may not be needed. But members could be configured to report assistance information to header or NW.

	Apple
	a)
	It's critical to have a RRM/RLM scheme between member UE and leader UE, but that could be handled by the scheme defined for unicast.

	ITL
	a)
	If we have a PC5-RRC connection for groupcast, RRM/RLM based AS level link management can be applied.

	Convida Wireless
	Would assume a) See comment  
	Too early to say since the design detail for RRM/RLM is not known yet.

	MediaTek
	a)
	RRM/RLM based AS level link management procedure for groupcast should be defined for better QoS. (E.g., quick recovery)


Rapporteur comment: 
Option a): 12
Option b). 11 

It is assumed that AT&T is leaning to option b because AT&T thinks only L1 procedure is needed For Ericsson, b) is assumed based on related answer to Q4. For Lenovo, it is assumed to be option a because some PC5 groupcast procedure is at least preferred for RLM.

As companies options split, I propose to further discuss this issue online.

Proposal 8: 
FFS whether some form of RRM/RLM based AS level link management procedure for unicast be applicable to groupcast of platooning groups (case 1).
Q10: Shall some form of RRM/RLM based AS level link management procedure for unicast be applicable to groupcast for groups w/o leader (case 2)?

· a) Yes;
· b) No.
	Companies
	Preferred options
	Comments if any

	Kyocera
	b
	

	CATT
	b)
	Same comments as Q6.

	Huawei
	See comments
	As replied on Q2, we didn’t see such scenario (i.e., case 2: groupcast use case w/o leader), so it’s too early to decide this before the confirmation from SA1 and SA2.

	Qualcomm
	b)
	

	Ericsson
	b)
	

	OPPO
	b)
	

	ZTE
	a)
	In some cases, reliability transmission is required within the group, then some form of RRM/RLM based AS level link management procedure for unicast could be reused for groupcast.In some cases, reliability transmission is required within the group, then some form of RRM/RLM based AS level link management procedure for unicast could be reused for groupcast.

	Interdigital
	b)
	See answer for previous question.

	vivo
	b)
	

	Lenovo/ MotM
	a) for RLM

b) for RRM
	Same as our response for Q9

	Nokia
	b)
	

	LG
	b)
	

	Fraunhofer
	b)
	See view in Q7

	Samsung
	b)
	Same as Q9

	Intel
	b)
	For this case, since the group is expected to be formed dynamically, there seems little need to support link management procedures to handle this case and we assume that upper layer group management should be sufficient.

	Xiaomi
	b)
	

	Apple
	a)
	If reliability is needed, the same RRM/RLM scheme defined for unicast could be re-used.

	ITL
	b)
	

	Convida Wireless
	Would assume a) See comment  
	Too early to say since the design detail for RRM/RLM is not known yet.

	MediaTek
	a)
	A unified model is pursued.


Rapporteur comment: For Lenovo, assuming it leans to Option a) because some PC5 groupcast procedure is at least preferred for RLM.

Option a): 5
Option b). 14

Base on the clear majority view, I propose:

Proposal 9: 
No RRM/RLM based AS level link management procedure for unicast be applicable to groupcast for groups w/o leader (case 2).

Q11: If the answer to Q9 or Q10 is yes, are there any groupcast-specific RRM/RLM design to be considered, which is different from the unicast-specific RRM/RLM procedures?

· a) Yes, please specify.
· b) No.
	Companies
	Preferred options
	Comments if any

	ASUSTeK
	See comments
	Since the unicast-specific RRM/RLM is not clear, it is too early to discuss the difference.

	Huawei
	See comments
	Maybe needed, but too early to decide,

	Ericsson
	b)
	If RRM/RLM protocol is enabled also for groupcast, RAN2 should aim at minimizing changes compared with unicast scenario.

	ZTE
	See comments
	Too early to decide

	ITRI
	See comments
	Agree with Huawei view

	LG
	b)
	If support RRM/RLM for groupcast, it is desirable to be aligned with the mechanism applicable to unicast as much as possible.

	Fraunhofer
	
	Might be too early to finalise.

	AT&T
	See comments
	As mentioned in our response to Question 9, if a L1-based radio measurement procedure is defined to aid association/selection of platoon leader, it may be possible to reuse the L1-measurement portion of the unicast RRM/RLM design. Such group formation can also be done by other entities using different channels for the measurements/signalling.

	Apple
	b)
	Probably specific design is not needed. We are also fine to discuss it later.

	ITL
	b)
	Agree with Ericsson and LG.

	Convida Wireless
	See answer to Q9 and Q10.
	

	MediaTek
	See comments
	Too early to decide


Rapporteur comment: Four companies prefer Option b). But several companies voiced the concerns that it is too early to determine this. Therefore, it is better to discuss this further in the next RAN2 meeting.
Proposal 10 
FFS whether any groupcast-specific RRM/RLM design to be considered, which is different from the unicast-specific RRM/RLM procedures).

For platooning use case, some companies [6][7] have discussed the groupcast-specific solution that the group leader information is shared and become visible to the gNB. The benefit of this is to 1) let the leader relay radio resource and configuration parameters to other UE(s) in the group [7]; or allow the leader send AS layer related information about the members within the platoon to the gNB [6]. If your answer to Q4 is yes, please provide company view whether group leader information, if visible in AS layer of V2X UE, shall also be shared with gNB?

Q12: If the answer to Q4 is yes for the platooning case (case 1), shall group leader information be shared with gNB?

· a) Yes.
· b) No.
	Companies
	Preferred options
	Comments if any

	ASUSTeK
	See comments
	If RAN1 agrees to support indirect scheduling, then the gNB should know which UE is group leader. However, indirect scheduling will introduce more issues for study.

	CATT
	a)
	It is beneficial to leader UE do the resource management, so that it can solve, e.g., the half-duplex problem.

	Huawei
	Too early to decide


	As we replied on Q4, if the UEs request resource pools for themselves, then the gNB doesn’t need to know who is the group leader; otherwise, if the leader UE apply resource pool for this group, we think there are two cases:

· Case 1: the leader UE reports some group information (e.g., the number of member UEs in this group) to the gNB, and gNB allocates the resource pools based on this reporting. In such scenario, the group leader is visible to gNB in AS layer;

· Case 2: the leader UE can request resource pools for this group by using an aggregated parameter, e.g., reporting the data rate requirement of the whole/partial group. In such scenario, the group leader maybe unnecessary to be visible to gNB in AS layer.

	Ericsson
	b)
	How the group leader information, if any, is made available at the gNB can be discussed at a later stage.

However, at the moment, there seems to be no need for the UE to indicate explicitly via AS signaling to the gNB that it is the group leader. Rather that should be part of an authorization procedure that comes from higher layers.

	OPPO
	
	As replied to Q4, we believe this issue can be further clarified in the context of scheduling or the RRC procedure design, so seems not urgent to have a Yes/No answer here.

	ZTE
	a)
	If the group wants to operate as a whole within the network, it is better the leader UE act as a representative to interact with the network and to manage the group members. In this case, it is necessary for leader UE being visible in AS layer. And the gNB should recognize the leader UE.

	Interdigital
	a)
	We agree with the scenarios from Huawei, but think that case 1 is preferred since it would avoid additional specification effort to define the group leader behavior in terms of aggregating the resource needs.  Instead, the group leader can request resources from the gNB with the number of UEs and possibly the QoS requirements associated with the groupcast transmission and have the gNB decide the required resources.

	vivo
	a)
	If the group leader is visible to gNB, then the gNB can assistant the leader UE to achieve better scheduling performance. For example, the leader UE can be configured by gNB with a dedicated resource pool and the resource pool can be further allocated to member UEs based on mode 2(d) mechanism. In such way, the potential resource collision among different leader UEs (i.e., different groups) can be well avoided.

	Nokia
	Possibly a)
	Too early to make firm conclusions, but if the leader UE is responsible for scheduling other platoon/group members then obviously such interaction would be needed.

	LG
	
	Too early to decide.

	Fraunhofer
	a)
	The gNB should also be aware about the leader UE, which is especially useful for the reporting of platoon-related AS information. This can also aid the gNB in resource management for the platoon.

	AT&T
	a)
	For reasons similar to our response in Question 4.

	Samsung
	b)
	gNB does not have to know whether the UE which requests SL grant is a group lead.

	Xiaomi
	a)
	Only header UE is allowed to allocate/schedule resource within group members. The resource used for different cast type may be different. So the gNB has to know which UE is the header to configure group specific resource.

	Apple
	a)
	UE role information is needed since NW side could make use of it to make a proper configuration/scheduling. We are also fine to discuss it later.

	ITL
	a)
	We have a same view with Nokia.

	Convida Wireless
	a)
	It is reasonable to assume a) but conclusion pending further detail discussion can be left to the WI phase.

	MediaTej
	a)
	More information exchange between gNB and leader UE is better.


Rapporteur comment:  because the answer to Q4 is FFS, it is hard to draw a firm conclusion on this issue.  Several companies think this issue is better to be decided later. Thus, we can discuss this further in RAN2 meeting, especially after Q4 is resolved.

Proposal 11 
FFS whether group leader information be shared with gNB, depends on whether platoon leader is visible in AS layer.

In SA2 concluded (in TR 23.786 [2]) that following procedure will be used for groupcast communication:

	6.21.1.2
Solution description

This solution follows the below principles when NR PC5 is the selected RAT:

-
V2X Layer informs the Access Stratum (AS) Layer of the Destination L2 ID for the group communication transmission, based on group identifier provided by Application Layer;

-
V2X Layer informs the Access Stratum (AS) Layer of the Source L2 ID (self-assigned by the UE) for the group communication transmission;
-
V2X Layer informs the Access Stratum Layer of the communication type, and QoS parameters (including 5QI) and Range for the group communication traffic;

NOTE 1:
Range may also be provided to AS Layer for the dynamic group communication operations, depending on RAN decisions.
-
V2X Layer informs the Access Stratum Layer of the Destination L2 ID for the group communication reception;

-
When V2X Layer receives no group information from Application Layer, it should then use the default mapping, e.g. derive destination L2 ID and QoS parameters (e.g. VQI) and Range based on PSID/ITS-AID mapping, and use those for the operation;
-
V2X Layer coverts the Group Identifier provided by Application Layer into the Destination L2 ID, using a mechanism defined by stage 3.

NOTE 2:
Different Destination L2 IDs may be used for different QoS levels.

NOTE 3:
Stage 3 needs to standardize the mechanism to be used by both transmitting and receiving UE, e.g. a specific hash function.


Regarding the solution for providing L2 IDs for groupcast, both two cases of groupcast are considered as per SA2 conclusion. First type is the groupcast in which application layer forms the group and provides Group ID to V2X layer which is then converted to L2 ID and provided to AS layer by V2X layer. Platooning is the typical example of this form of groupcast. Second type of groupcast can fall under dynamic groupcast communication. In this case dynamic group formation takes place when application doesn’t provide group ID to V2X layer. V2X layer utilises Application ID to L2 ID mapping and pass it to AS layer along with 5QI and range parameter for dynamic group formation.

In the 2nd case, not every UE which is configured with the Destination L2 ID (i.e. corresponding application is running in the receiver UE) of the group is within the communication range of a TX UE. The TX UE will also have no clear knowledge about all the other group members in proximity, due to the dynamics of the groups. It seems natural to limit the groupcast receiver set with a range parameter, as suggested by several company contributions [4][5][9]. As indicated in both SA2 TR 23.786 [2] and RAN TR 38.885 [3], the “minimum communication range” parameter is a QoS parameter provided to AS layer for NR V2X communication.

Here, we seek company view about using the communication range along with the Destination L2 ID to determine the groupcast receivers for the dynamic groups.
Q13: For groupcast w/o leader case (case 2), shall the set of receivers be determined by the communication range parameter provided by upper layer, along with the Destination L2 ID?

· a) Yes.
· b) No.
	Companies
	Preferred options
	Comments if any

	Kyocera
	a
	We think it is reasonable to agree with SA2’s view that dynamic group operation is based on communication range and it’s particularly important for supporting HARQ feedback to the transmitting UE which is already agreed in RAN1.

	CATT
	b)
	We don’t see any clear motivation to determine the set of receivers by the communication range parameter. We think this case, which is based on the communication range parameter, belongs to the broadcast, not groupcast. For groupcast, the group management needs to be done in the upper layer and indicate a group ID for each group member.

	Huawei
	b)
	Firstly, as we replied on Q2, we didn’t see the use case for case 2 (i.e., groupcast w/o leader), and we propose to ask SA1 and SA2 whether  case 2 is existed;

Secondly, we think the ‘minimum communication range’ mentioned in TR 23.786 and TR 38.885 means the minimum distance only, and there is no restriction that only the UEs in the range can receive data. In our view, the minimum range is just to indicate the minimum coverage, and for groupcast transmission, when the minimum range is satisfied, the larger coverage, the better;

Thirdly, we didn’t see any RAN2 requirements and impacts, based on the assumption that the receivers are determined by the communication range and DST L2 ID;

And fourth, we think that restricting the receivers by the communication range is not very reasonable. Because, from upper layer perspective, the member UEs in the same group are interested in the same service, that’s why the group is established, if we introduce the restriction that only the UEs in the range can receive this service, which will leads to that lots of UEs who are out of the range can’t receive this service successfully, and this seems not reasonable.

	Qualcomm
	a)
	We think the minimum communication range specified as part of QoS requirements mandates the AS layer to ensure the reliable delivery of groupcast transmission to group recipients within this range (e.g., using HARQ mechanism). Of course, it is not a bad thing if the UEs out of this range are able to receive and decode the transmission, but the transmitter shall use AS layer mechanism to guarantee this range. t  Thus, we think it is necessary to have range parameter to be used along with Destination L2 ID to determine the group recipients. If upper layer group has a larger scope than AS layer group range, then it is up to upper layer to decide how to handle, e.g., using some relay mechanism.

	Ericsson
	b)
	We agree with HW comments. We do not see at the moment how this question could affect RAN2 specifications.

If the intention is to somehow force an RX UE to discard a packet if the RX UE is located beyond the communication range requirement of the received packet, we also agree with HW that it seems to be just an artificial restriction. If the RX UE has successfully received such packet and the RX UE is interested in this specific V2X service, from a L2 point-of-view it is not clear why the RX UE should discard the packet.

On the other hand, it should be the TX UE to make sure to fulfill the minimum communication range requirements while not creating unnecessary interference towards other UEs/groups.

	OPPO
	b) 
	As commented by Huawei and Ericsson, at least there is little impact on RAN2.

	ZTE
	b)
	Agree with CATT, there is not any intention to use communication range to determine receivers. Moreover, we think it is beneficial for UEs to try their best to receive packet as far as they can in this groupcast W/O leader scenario.

	Interdigital
	b)
	We think the range parameter should affect the behavior of the TX UE (by selecting appropriate parameters to meet the required range).  Receives which are outside of the required communication range should not be restricted from providing correctly received packets to upper layers, without any guarantee of QoS for these UEs.

	ITRI
	a)
	Utilize the range parameter beside the  Destination L2 ID is good for the receivers in the groupcast

	vivo
	b)
	From our understanding, the ‘minimum required communication range’ mentioned in SA1 and SA2 specification is mainly for QoS handling, not for deciding the receiving UEs within the specific group. 

Generally, the ‘minimum required communication range’ can be taken into account from the transmitting perspective. For example, if the ‘minimum required communication range’ is larger, the transmitting UE would set higher Tx power in order to meet the required communication range. 

	Lenovo/ MotM
	b)
	Not sure what value does the “minimum communication range” actually add – RAN1 can clarify if they would like to use this for HARQ feedback and/ or power control perspective – not directly up to RAN2.

	Nokia
	b)
	We agree with Huawei, OPPO and Ericsson.

	LG
	a)
	Further study is needed about detailed mechanism for determining whether the Receive UE belongs to the communication range.

	Fraunhofer 
	a) with comment
	For dynamic groups, use of the minimum communication range may be used to limit the HARQ feedback of UEs in proximity. However, it should be further discussed whether it should be included along with the destination L2 ID. 

	AT&T
	b)
	We agree with comments from CATT, Huawei and Ericsson

	Samsung
	b)
	Agree with Huawei

	Intel
	b)
	From a technical standpoint, it makes some sense to base groupcast transmission/operation on communication range, but it is not fully clear how the receivers are exactly determined for groupcast transmission and what is the interplay between range and other QoS parameters? In addition, as pointed out by other companies, the impact on RAN2 specification and procedures is not clear.

	Xiaomi
	b)
	Agree with HW and Ericsson.

	Apple
	b)
	Though range is a relevant QoS requirement in dynamic group, we don’t quite get how this impact the whole scheme. Other than discarding the data at the UE(s) out of the targeting range mentioned by Ericsson, are there any further operations being considered by the proponents?

	ITL
	b)
	Agree with Huawei.

	Convida Wireless
	Too early to decide
	

	MediaTek
	b)
	The set of receivers should not be decided by communication range only, but by SINR or RSRP, etc.


Rapporteur comment: 

Option a): 4

Option b) 16: 

The majority view is that the any UEs configured to receive a group destination Layer 2 ID shall be allowed to receive the groupcast transmission, whether it is in or out of the “range”. Based on the response, it seems there is some confusion about option a). Some thought that a) means to mandate the out-of-range receivers to drop the groupcast reception. That is clearly not the intention of the question. 

Option a) is simply reflecting the requirements from stage 1 (TS 22.186 clause 5.2 to 5.4), all presented KPIs have an associated "range". Therefore, the question is targeting at clarifying if a receiver UE set should be determined based on the "range" in order to apply the groupcast mechanism to achieve the KPIs. 

For UEs outside of this "range", they can still process the received packets, but there may be no requirement to consider them for invoking mechanism to achieve KPIs related to the certain range, e.g. using HARQ feedback (ACK/NAK).
Thus, it is fair to propose:
Proposal 12 
Any UEs configured to receive a group destination Layer 2 ID shall be allowed to receive the groupcast transmission, in regardless of whether it is within or out of the “minimum communication range”.

Then, as several companies pointed out, range parameter is still relevant to the V2X QoS, and it is still up to AS layer to fulfill the minimum communication range requirement. Thus, RAN WGs may need further discussion on how range is handled in AS layer control of QoS for groupcast.

Proposal 13 
FFS how “minimum communication range” is handled in AS layer control of QoS for groupcast.
One aspect which could be independently determined for groupcast user plane operation is whether RLC UM or AM mode need to be supported, given the need of groupcast use cases? A couple of companies have made contributions discussing this issue [8][10][11] (e.g., suggesting RLC AM mode is de-prioritized for groupcast due to latency concerns). Thus, RAN2 companies are invited to provide feedback on this aspect, please select one or more choices from below:

Q14: Which RLC mode shall be supported for NR V2X groupcast?

· a) RLC UM mode.
· b) RLC AM mode
· c) other options, please specify
	Companies
	Preferred options
	Comments if any

	ASUSTeK
	a) , FFS b)
	We think if the reliability of groupcast is important for some services, the reliability could be supported through HARQ feedback and/or PDCP duplication. 
However, whether the message in sidelink control logical channel should be supported by AM needs further study.

	Kyocera
	a
	Support for RLC AM in the case of “too far” UEs not been able to move the RLC window is problematic and the support of RRC is needed for configuration of RLC AM. 

	CATT
	a)
	RLC ARQ can’t be implemented with reasonable effort in groupcast.

	Huawei
	a)
	RLC AM mode is proposed to be de-prioritized for groupcast, since it is very complicated and there are so many issues need to be discussed, e.g., the AM RLC entity in the Tx UE may receive not only status reports but also RLC PDUs from multiple AM RLC entities of different Rx Ues, in this scenario, how one single AM RLC entity to handle RLC PDUs from different Ues? Moreover, for the groupcast transmission, some Rx Ues may receive RLC PDUs correctly while others may miss this PDU, how the Tx UE to decide which RLC PDUs should be retransmitted based on the status reports indicating contrary reception statuses from different Rx Ues?

	Qualcomm
	a)  only 
	Agree with Huawei that RLC AM mode is to be deprioritized.

	Ericsson
	a)
	Agree with previous comments on potential high complexity of RLC AM.

	OPPO
	a)
	

	ZTE
	a)
	It would be very complicated to introduce RLC AM in groupcast.

	Interdigital
	a)
	Agree with ZTE and Huawei.

	ITRI
	a)
	

	vivo
	a)
	Agree with Huawei that introducing RLC AM mode in groupcast is too complex, Besides, it can also cause latency issue to wait for ACK from multiple group member UEs. We tend to support groupcast mechanism more like the broadcast (i.e. using RLC UM) unless critical benefits are identified.

	Lenovo/ MotM
	a)
	We agree the complexity of maintaining RLC transmission windows for multiple UEs and hope that the number of HARQ transmissions (and packet duplication) can still be configured to allow more repetitions and get the reliability of important groupcast message like lane merging.

	Nokia
	a)
	RLC AM can impact the latency. Can be considered for unicast, but would be too complex for groupcast.

	LG
	a)
	

	AT&T
	 a)
	Agree with other companies that implementing RLC AM for groupcast may get very complicated.

	Samsung
	a)
	

	Intel
	a)
	Focusing on the leader based case (i.e. platooning), the highest reliability requirement in TS 22.186 is 99.99%. We think that HARQ feedback for groupcast (if supported; under discussion in RAN1) should be able to meet this requirement without the need for higher layer retransmissions. So RLC AM does not seem critical to support. For the leader-less case, there is less motivation to support due to the transient nature of the group itself.

	Xiaomi
	a)
	

	Apple
	a)
	We are fine with RLC UM mode only for groupcast.

	ITL
	a)
	We agree with Huawei.

	Convida Wireless
	a)
	FFS RLC AM. This should also depend on RAN1 design.

	MediaTek
	a) but
	RLC AM can solve residual error of HARQ, currently, there is only 1 bit to indicate HARQ ACK/NACK, there are probability HARQ ACK/NACK it error decode. RLC AM can recover this.


Rapporteur comment:  All companies support to use RLC UM mode for groupcast. Only one company wants to consider RLC AM mode for the control plane messages (if there is any in SL groupcast).
Proposal 14 
RLC UM mode is used for groupcast. RLC AM mode for groupcast is deprioritized. 
3 Conclusion

Based on the discussion in section 2, we propose:
Proposal 1
Platooning case (case 1) is to be supported.

Proposal 2
Groupcast use case w/o leader (case 2) to be supported.
Proposal 3:
In platoon group (with a leader UE) use case, any member of the platoon can perform groupcast transmission.
Proposal 4:
Whether the design need to support platoon leader being visible in AS layer depends on RAN1 progress 
Proposal 5
No PC5 RRC connection for groupcast of platooning groups (with leader UE) (case 1). 

Proposal 6
FFS whether unicast PC5-RRC connection can be used for the direct communication between platoon group members.
Proposal 7
No PC5 RRC connection for groupcast of groups w/o leader (case 2). 

Proposal 8:
FFS whether some form of RRM/RLM based AS level link management procedure for unicast be applicable to groupcast of platooning groups (case 1).
Proposal 9:
No RRM/RLM based AS level link management procedure for unicast be applicable to groupcast for groups w/o leader (case 2).

Proposal 10 
FFS whether any groupcast-specific RRM/RLM design to be considered, which is different from the unicast-specific RRM/RLM procedures).

Proposal 11 
FFS whether group leader information be shared with gNB, depends on whether platoon leader is visible in AS layer.

Proposal 12 
Any UEs configured to receive a group destination Layer 2 ID shall be allowed to receive the groupcast transmission, in regardless of whether it is within or out of the “minimum communication range”.

Proposal 13 
FFS how “minimum communication range” is handled in AS layer control of QoS for groupcast.
Proposal 14 
RLC UM mode is used for groupcast. RLC AM mode for groupcast is deprioritized. 
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