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1. Introduction
This document is a summary of the email discussion [94#31] [LTE V2V] Layer 2 open issues for V2V. The intention of this email discussion is to make progress on the layer 2 open issues based on the issues identified in contributions to RAN2#94. 
[94#31][LTE/V2V] – Layer 2 open issues (CATT) 

-
Progress on open issues for layer 2 based on contributions from this meeting (except QoS)


Deadline: Thursday 04/08/2016

The deadline of this email discussion is Thursday, 2016-08-04, 23:59 Pacific Time. 
2. Discussion
Contributions [3]-[11] addressed various issues related to layer 2. Based on these contributions, the analysis in this email discussion includes four parts: 1) PC5 protocol stack; 2) PDCP; 3) RLC; 4) MAC. The corresponding open issues for each part are listed below:
1) PC5 protocol stack
· Open issue 1: Which PC5 protocol stack can be used for PC5-based V2V?
2) PDCP
· Open issue 2: Whether it is necessary to introduce a new PDCP SDU type for PC5-based V2V?
3) RLC
· Open issue 3: Which RLC mode(s) is (are) supported for PC5-based V2V?
· Open issue 3a-1: Whether or not to reuse STCH for RLC UM mode?
· Open issue 3a-2: If logical channels used for PC5-based V2V should be separate from those used for PS sidelink communication, how to do so?
· Open issue 3a-3: How to identify the logical channel for RLC UM mode?
· Open issue 3b-1: Whether a new logical channel should be defined for RLC TM mode?
· Open issue 3b-2: How to identify the logical channel for RLC TM mode?
4) MAC
· Open issue 4-1: How to design the MAC header for RLC UM mode?
· Open issue 4-2: How to design the MAC header for RLC TM mode?
· Open issue 5: Whether it is necessary to allow multiple SPS configurations to be active at the same time?
· Open issue 6: What’s the trigger of UE assistance information reporting?
· Open issue 7: How the UE assistance reporting is represented?
· Open issue 8: How are the estimated periodicity and timing offsets in the UE report calculated?
· Open issue 9: How should the UE and the eNB release the SPS resources over sidelink?
· Open issue 10: Whether the SPS configuration and UE assistance information should be linked to the radio bearer?
Note: If any other identified open issue to be discussed, please add here.
3. Open issues
2.1 PC5 protocol stack for V2V
In [1], SA2 discussed the PC5 based V2X messages transport and the PC5-U protocol stack has been updated to support V2X.
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Figure 1: User Plane for PC5 interface supporting V2X
Since PC5-U protocol stack is applied for PC5-based V2X as baseline. Same could be assumed for V2V as highlighted in [4]
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PC5-D is used for various types of ProSe Discovery. The current SA2 assumption [1] is that a ProSe discovery like feature is not required for V2V Services. 

PC5-S is the control plane protocol stack for management of ProSe unicast communication as well as the link between a Remote UE and a UE-to-Network Relay. If required by V2V applications, a similar control plane protocol would be needed. RAN2 has not identified any requirement suggesting a PC5 control plane would be needed for V2V
Question 1:  Which PC5 protocol stack(s) can be used for PC5-based V2V?
· Option 1: PC5-U protocol stack [4]
· Option 2: PC5-D protocol stack.
· Option 3: PC5-S protocol stack.
	Company 
	Question 1:   Which PC5 protocol stack(s) can be used for PC5-based V2V?  

	
	Option
	Detailed comments

	Ericsson
	1
	According to SA2 TR 23.785 [1], “ProSe discovery like feature is not required for V2X Services”. Therefore we believe that PC5-D is not required for V2V.
Also, according to SA2 TR 23.785, for V2X message transmissions over PC5, one-to-all ProSe Direct Communication is adopted and “One-to-all ProSe Direct Communication is connectionless. Thus there is no signalling over PC5 control plane”. Therefore we believe that also PC5-S is not required for V2V.

	Huawei
	/
	We think that PC5-D protocol stack is not necessary for PC5-based V2V.
Regarding PC5-U and PC5-S, however, the only difference between the two is the L3 SDU type and their L2 protocols are actually the same from AS perspective. Additionally, according to 23.785, “Stage 3 can decide if the "V2X-non-IP" SDU type is to be a new type, or to be merged with any existing SDU types, e.g. PC5-SP, also whether it should be generic for all "non-IP" data over PC5.”, which means that SA2 is still considering whether to use PC5-S for V2X messages or not. 
To this end, we think that whether to use PC5-S or PC5-U for PC5-based V2V may need to depend on SA2 decision. 

	OPPO
	1
	We agree with Ericsson that it seems PC5-D and PC5-S are not required for V2V, and PC5-U is sufficient.

	CATT
	1
	Firstly, PC5-D is not suitable for PC5-based V2V since  ProSe discovery like feature is not required for V2V Services. 

Regarding to PC5-U and PC5-S, PC5-U is preferred from our perspective for the following reasons:
1) Considering the PC5-based V2V traffic has both IP and non-IP packets, it had better to use one uniform protocol stack.
2) PC5-S is used for signaling, V2X-non-IP packet is data, not signaling. In this case, PC5-S is not suitable.


	Coolpad
	1
	We prefer PC5-U because it is simple.

	LG
	1
	ProSe discovery is not supported for V2V, and thus PC5-D is not needed.
PC5-S is the control plane protocol stack, and thus it is not suitable for V2V because unicast is not supported for SL V2X.

	Interdigital
	1
	PC5-S is used for control plane signaling to establish one to one communication.  Since V2X uses one to all communication, PC5-S is not needed.  According to [1], ProSe discovery-like feature is not required for V2X, so PC5-D is not needed. 

	ITL
	1
	We also think that PC5-U is suitable to support SL V2V since only multi-cast manner is available.

	Qualcomm
	1
	PC5-U is used for V2V messages. 

So far we have not come across V2V use cases that requires PC5-S or PC5-D. Anyways those protocol are already defined and in future if any V2V use case comes up that needs PC5-S or PC5-D we can discuss at that time.

	ZTE
	1
	PC5-U is the most suitable for the V2V message delivery.

	Samsung
	1
	As other companies mentioned, we think PC5-D and PC5-S are not needed for V2V. For the V2V protocol stack, PC5-U is suitable because V2V use only one-to-all communication.

	Nokia
	1
	PC5-U is sufficient for V2V.

	Intel
	1
	

	
	
	


Option 1: 12 companies

In addition, one company thinks either Option 1 or Option 2 may be possible, depends on SA2 decision.
Rapporteur comment: majority of companies prefer option 1

Proposal 1: PC5-U will be used as the protocol stack for PC5-based V2V.
2.2 PDCP
The main services and functions of the sidelink PDCP sublayer are [4]:

· header compression and decompression of IP data flows
· ciphering and deciphering of user plane data
· SDU type differentiation (between IP, ARP and others)
For security aspect, it is within the scope of SA3. The current SA2 assumption [1] is that the V2X application can handle the user authenticity and message integrity. Whether there is impact on PDCP should wait for SA3’s conclusion. 
For header compression and SDU type differentiation aspects, the current SA2 assumption [1] is that IPv6-based as well as non-IP (a.k.a. IP-less) based V2X messages are to be supported over PC5. Hence at least the functions of header compression/decompression of IP data flows and SDU type differentiation should be applied for PC5-based V2X. A new PDCP SDU type "V2X-non-IP" is suggested to be introduced to carry V2X IP-less data in [4] [5].
Question 2:  Whether it is necessary to introduce a new PDCP SDU type for PC5-based V2V?
· Option 1: Introduce a new PDCP SDU type "V2X-non-IP" in PDCP header for PC5-based V2V. [4] [5]
· Option 2: Other.

· Option 3: Introduce a new PDCP SDU type "non-IP" in PDCP header for PC5-based V2V.
· Option 4: Wait for SA2 inputs.
	Company 
	Question 2: Whether it is necessary to introduce a new PDCP SDU type for PC5-based V2V? 

	
	Option
	Detailed comments 

	Ericsson
	3
	We prefer to introduce a generic “non-IP” flag that is valid for all non-IP data over PC5. Option 1 does not seem to be enough future-proof since we might need to specify new PDCP SDU types whenever new applications over PC5 have to be supported.
We also note that Option 1 is also considered in SA2 TR 23.785.

	Huawei
	4
	The answer may depend on SA2 inputs.  According to 23.785, “Stage 3 can decide if the "V2X-non-IP" SDU type is to be a new type, or to be merged with any existing SDU types, e.g. PC5-SP, also whether it should be generic for all "non-IP" data over PC5.”

	OPPO
	3
	We also consider introducing a generic “non-IP” flag could be future proof.

	CATT
	3
	Although SA2 TR 23.785 named the new PDCP SDU type for PC5-based V2V as "V2X-non-IP", but we agree with Ericsson that using "non-IP" is more feature-proof.

	Coolpad
	3
	Agree “non-IP” flag is more future proof.

	LG
	3
	We agree with Ericsson that a generic type of PDCP SDU is more future proof.

	Interdigital
	3
	We share the opinion of LG and Ericsson that a generic non-IP SDU type is more future proof.  We also think it would be beneficial to inform SA2 of this opinion, as they have left the issue open in the 23.785.

	ITL
	3
	We also have same understanding with Ericsson.

	Qualcomm
	3
	We agree with other companies that a generic “non-IP” is more future proof.

	ZTE
	4
	It is suggested to wait for SA2’s progress. 

	Samsung
	3
	Agree with Ericsson.

	Nokia
	1 or 3
	It may be somewhat misleading but even if it is named “V2X-non-IP” SDU type, it can be used in later release for other non-IP data, if necessary (as it is just a nomenclature issue). However, in order to avoid confusion, we can incline towards Option 3.

	Intel
	3
	

	
	
	


Option 1: 1 company
Option 3: 11 companies
Option 4: 2 companies
Rapporteur comment: majority of companies prefer option 3
Proposal 2: Introduce a new PDCP SDU type "non-IP" in PDCP header for PC5-based V2V.
2.3 RLC
The main services and functions of the sidelink RLC sublayer are [4]:

· transfer of upper layer PDUs;

· concatenation, segmentation and reassembly of RLC SDUs (as part of UM data transfer);

· reordering of RLC data PDUs (as part of UM data transfer);

· duplicate detection (as part of UM data transfer);

· RLC SDU discard (as part of UM data transfer);

· RLC re-establishment;

RLC-UM is supported in Rel-12/13 ProSe direct communication. A company raised the issue that segmentation may not be essential in PC5-based V2V [3]. Since segmentation means that a single V2V message may be transmitted via multiple occurrences of PSSCH transmissions, segmentation in SL may reduce reception probability while increasing latency of the message transmission. It is suggested introducing RLC TM instead RLC UM for PC5-bases V2V [3].
RLC UM should be supported in the case of delivered/received RLC SDU need to be segmented/ concatenated. If V2V message size is fixed and small enough, RLC TM is better. However, the size of V2V message is variable. The size of CAM message is about 121 ~ 320 Bytes without certificate and about 230 ~ 429 Bytes with certificate [12]. The size of V2V message can be up to 1200 Bytes [2]. It should be discussed the support of RLC UM and whether RLC TM is introduced in addition for PC5-based V2V.
Since STCH is only configured for RLC UM, if RLC TM is supported, a new logical channel is required for RLC TM and hence impact MAC PDU design. For the TMD PDU is a sole packet, there isn’t any RLC headers in the TMD PDUs. It is also transparently delivered in MAC in legacy transport channel. 
Question 3: Which RLC mode is preferred for PC5-based V2V?
· Option 1: RLC UM only
· Option 2: RLC TM only [3]
· Option 3: Both RLC UM and TM
	Company 
	Question 3: Which RLC mode should be supported for PC5-based V2V?    

	
	Option
	Detailed comments 

	Ericsson
	1
	RLC TM has the benefit to limit packet segmentation and hence to reduce latency and interference over PC5. However, that might limit scheduling flexibility especially in case of resource shortage when only few PRBs are available in a certain TTI. 

Additionally, considering that RLC TM in legacy is carried in transparent MAC PDUs without any MAC header, it seems that RLC TM is incompatible with the SA2 requirements to include source and destination identifiers.

Therefore, we prefer to stick with RLC UM which also seems to simplify related standardization efforts. 

	Huawei
	1
	We see no strong rationale to introduce RLC TM. So it is better to reuse the RLC UM for PC5-based V2V, which may be with no standard impact.  

	OPPO
	1
	We also consider there is no strong motivation to introduce RLC TM, and reusing the RLC UM is sufficient for PC5-based V2V.

	CATT
	1
	RLC UM is necessary since concatenation and segmentation are needed for V2V traffic considering the resource efficiency. And there is no strong motivation to introduce RLC TM mode.

	Coolpad
	1
	The benefit of RLC TM is not justified and we prefer RLC_UM.

	LG
	1 (without segmentation)

or 2
	As we explain in [3], segmentation in RLC UM will degrade reception probability and increase latency for a single V2X message. In addition, according to the RAN1 agreement, when UE identifies that the TB does not fit within the current resource allocation using the maximum allowed MCS, PC5 resource is reselected. Such resource reselection mechanism in V2V will provide scheduling flexibility without any segmentation. Thus, segmentation seems not essential for V2V.

Furthermore, we need to check if the L1 design that RAN1 considers can support different transmissions of multiple segments addressing the same V2V message within 100ms.

However, we understand that using RLC TM requires the following changes from current specification:
· STCH is changed to be mapped to RLC TM
· PDCP is changed to be mapped to RLC TM
Even though we proposed to consider RLC TM in our contribution [3], considering progress, we are also fine to go to RLC UM. But, segmentation in RLC UM should not be applicable for a V2X logical channel.


	Interdigital
	1
	We think segmentation (and therefore the use of RLC UM) is needed in RLC for V2X to support packet sizes of upto 1200 bytes, since there will be situations where the determine TB size or maximum TB size will be smaller than the PDCP PDU size.  We also don’t see any motivation in adding further supporting TM if we maintain the use of UM.

	ITL
	1
	To support V2X via SL, RLC UM for segmentation should be involved since eNB or UE can decide the volume of resources to transmission without ACK/NACK. We also cannot find the motivation to have TM for SL V2V.

	Qualcomm
	1
	We also don’t see enough motivation to introduce TM as well as restrict the behavior of UM.

	ZTE
	1
	The segmentation in RLC can fully utilize the available resources and it in fact does not introduce extra transmission delay. Suppose segmentation is disabled and the resource assigned by eNB could not accommodate a V2X message with large size for the time being, the UE has to wait for the larger resource grant before the V2X message could be scheduled for transmission. For the extreme case that the UE continually receive small grants, the V2X message couldn’t be scheduled for a long time. On the contrary, if the packet segmentation is supported, the V2X message with large size could be segmented and transmitted earlier than the one without segmentation.

	Samsung
	1
	As other companies mentioned, we cannot find strong motivation replace RLC UM to RLC TM. We think that it would better maintain the existing RLC UM if there are no big defects.

	Nokia
	1
	The drawback of RLC UM due to segmentation is only hypothetical for V2V and may not occur in fact. Thus, RLC UM should be sufficient.

	Intel
	1
	

	
	
	


Option 1: 13 companies (both LG only prefers UM mode without segmentation)
Option 2: 1 company
Rapporteur comment: majority of companies prefer option 1
Proposal 3: Only RLC UM mode is supported for PC5-based V2V.
If the answer of Question 3 is option 1 or option 3, RLC UM is supported for PC5-based V2V, a further question is:
Question 3a-1: Whether or not to reuse STCH for RLC UM mode of PC5-based V2V? 
· Option 1: Reuse STCH for RLC UM mode of PC5-based V2V. 
· Option 2: Other
· Option 3: Reuse STCH for RLC UM of PC5-based V2V, but the STCH for V2V should be separated from that of 
sidelink communication.
· Option 4: Introduce a new SL logical channel which is separated from legacy PS sidelink communication.
	Company 
	Question 3a-1: Whether or not reuse STCH for RLC UM mode? 

	
	Option
	Detailed comments 

	Ericsson
	1
	

	Huawei
	3
	The functionalities of STCH may be reused for PC5-based V2V. However, the STCH of PC5-based V2V should be separated from that of PS sidelink communication (e.g. separate LCID, or separate Destination L2 ID, etc.), which means dedicated logical channels for PC5-based V2V should be supported. 

	OPPO
	1/3
	We agree that it’s better to separate the STCH of PC5-based V2V from that of PS sidelink, but don’t have strong position on this.

	CATT
	3
	The functionalities of STCH can be reused for PC5-based V2V. It is obvious that the STCH for V2V should be separated from that of Sidelink communication which including both PS and non-PS sidelink communication as in our comment. 


	Coolpad
	3
	

	LG
	4
	Sidelink V2V is based on new L1 SL format which is devoted to the V2V requirements. We assume that a legacy ProSe communication cannot live with this new L1 format. Namely, STCHs carrying non-V2X e.g. MCPTT need to be separated from SL logical channels carrying V2X. There is no case where non-V2X and V2X are multiplexed into the same SL physical channel.

Considering the L1 design above, we prefer to introduce a new logical channel (e.g. SVCH) which is separated from a legacy STCH, i.e. Option 4. 

Note that Option 3 may also work, but as a result we will have different version of STCH channels, i.e. one for legacy D2D and one for V2X. Thus, whenever we mention STCH in the specifications, we may need to point out which version of STCH is described e.g. in procedures and messages. 

	Interdigital
	1
	We don’t think a new logical channel type is needed for V2V, since logical channel types are defined by the type of information that is transferred and the V2V service still requires point to multipoint transfer of user information (as for STCH).  
For option 3, as described in 23.785, the Destination L2 ID will be specific for the V2X service, and so V2X data will be transmitted on separate logical channels from that of PS sidelink communication.  There is no need to specify that this is a separate STCH.

	ITL
	1/3
	We don’t have strong opinion on this issue. But we believe there is no problem reusing current STCH for V2V.

	Qualcomm
	1
	

	ZTE
	1
	Reuse STCH for RLC UM is enough for PC5 based V2V. 

	Samsung
	3/4
	We agree with using the functionalities of STCH. In addition, we think that it is beneficial to separate the STCH for PC5-based V2V from that of sidelink communication. It needs more discussions which one is suitable for PC5-based V2V between option 3 and option 4.

	Nokia
	3
	However, the actual separation may happen if all issues on QoS and shared spectrum are resolved (i.e. whether V2V and other “D2D” services share the same spectrum)

	Intel
	1
	

	
	
	


Option 1: 7 companies
Option 3: 7 companies
Option 4: 2 companies
Rapporteur comment: majority of companies supported to reuse STCH for RLC UM of PC5-based V2V. But there is no consistent understanding on whether the STCH for V2V should be separated from that of sidelink communication.
Proposal 4: STCH for sidelink communication can be reused by PC5-based V2V.
Proposal 5: Whether the STCH for PC5-based V2V should be separated from that used for sidelink communication can be further discussed.
For legacy sidelink communication, the receiving UE identifies a STCH logical channel via Source ID, Destination ID and LCID. Whether or not to reuse it for PC5-based V2V?  
Question 3a-2
: If logical channels used for PC5-based V2V should be separate from those used for PS sidelink communication, how to do so? 
· Option 1: separate LCIDs reserved for V2V/V2X.
· Option 2: separate Destination L2 IDs for V2V/V2X which should be different from those used for PS sidelink communication.
· Option 3: Other
· Option 4: Using service type indicator to identify the logical channels used for PC5-based V2V and sidelink communication
	Company 
	Question 3a-2: If logical channels used for PC5-based V2V should be separate from those used for PS sidelink communication, how to do so?

	
	Option
	Detailed comments 

	Huawei
	2
	V2X UEs can be configured by the NW with a Destination L2 ID exclusively used for PC5-based V2V. Then, the logical channels associated with this Destination L2 ID will be identified as used by PC5-based V2V. 

	CATT
	1 or 4
	Based on the current SA2 design, the destination ID for PC5-based V2V and sidelink communication may be the same. Thus it is infeasible to identify the STCH for PC5-based V2V and sidelink communication based on Destination ID.
If we use LCID to identify the STCH for PC5-based V2V and sidelink communication, the current reserved LCID can be used.
In addition, considering logical channel only maintained in UE itself, introducing an internal service type indicator is also possible to identify the logical channel for PC5-based V2V and sidelink communication. In this case, the logical channel of PC5-based V2V and sidelink communication can share the same Source ID, Destination ID and LCID, and only identified with the different service type indication. The new service type indication can be linked to the new “V” as discussed in Question4-1.


	LG
	1
	We could not always expect that MCPTT server (or service provider) is well coordinated with ITS server (or service provider). Thus, destination layer 2 ID cannot be used for separation between MCPTT and ITS, because same destination IDs could be possibly overlapped for both MCPTT and ITS.

One simple solution is to introduce a new logical channel e.g. SVCH and to identify those V2X logical channels by using separate/reserved LCIDs. 



	Interdigital
	2
	We agree with Huawei.  In 25.785, the UE will be configured with destination Layer 2 ID(s) which will be used for the V2X service.  

	Qualcomm
	2
	We think 2 is sufficient and configuration can take care of configuring proper values. It is also unlikely that physical resources can be same for PS and ITS, so no need to worry about the case where L2ID is configured incorrectly.

	ZTE
	3
	It can be based on the UE implementation. Suppose the upper layer could notify AS layer if a packet is for V2V, the transmitting UE could configure different logical channels and map the packet correspondingly by itself to different the V2V packet from non V2V packet. For the receiving UE, it does not need to differentiate if it is for V2V or non V2V. The PDCP SDU type / IP header may help the receiving UE deliver the packet to the appropriate upper layer processing entity.

	Samsung
	3
	We think that there is no need for destination layer 2 ID partition or LCID partition. Resource pool used for V2V is different from PS sidelink communication. So MAC PDU received using V2V resource pool corresponds to V2V and MAC SDUs in that MAC PDU corresponds to logical channels for V2V..

	Nokia
	2
	L2 ID for V2X broadcast seems to be sufficient to separate V2X logical channels.

	Intel
	2
	However we assume there is no actual RAN2 specification impact since it is more like how to set destination id. 


Option 1: 2 companies
Option 2: 5 companies
Option 3: 2 companies
Option 4: 1 companies
Rapporteur comment: There is no consistent understanding on this question. Considering Option 2 has impact on SA2, maybe we need to send LS to SA2 to ask them whether separate Destination ID can be assigned for PC5-based V2V.
Proposal 6: Majority of companies support to use Destination ID to identify the logical channel of V2V. However RAN2 shall confirm the usage of Destination ID with SA2. Send LS to SA2 to check whether they can provide separate Destination ID for PC5-based V2V and sidelink communication.
Question 3a-3: How to identify the logical channel for RLC UM mode?
· Option 1: To identify the logical channel of RLC UM for PC5-based V2V via Source ID, Destination ID and LCID.
· Option 2: Other
· Option 3: The logical channel of RLC UM for PC5-based V2V should be identified by Service type indication, Source ID, Destination ID and LCID
	Company 
	Question 3a-3: How to identify the logical channel for RLC UM mode?

	
	Option
	Detailed comments 

	Ericsson
	1
	SA2 in TR 23.785 has agreed that both source and destination layer-2 ID should be used.  “Each UE has a Layer-2 ID for one-to-all ProSe Direct Communication that is included in the source Layer-2 ID field of every frame that it sends on the layer-2 link” and “The UE is configured with the destination Layer-2 ID(s) to be used for V2X services”.

LCID are also useful to distinguish in MAC the different traffic types/priorities. 

	Huawei
	1
	Besides, the Source ID, Destination ID and LCID that are used to identify the logical channel of PC5-based V2V should be distinguishable from those used to identify logical channels of existing PS sidelink communication.  

	OPPO
	1
	Agree to use the logical channel via Source ID, Destination ID and LCID to identify the logical channel which differentiating the traffic types/priorities.

	CATT
	1 or 3
	Depends on the conclusion of Question 3a-2.

	Coolpad
	1
	

	LG
	1
	 SA2 agreed that both source and destination layer-2 ID will be kept for V2X.

Note that according to the agreed SA2 pCR, the destination layer-2 ID for V2X is assigned e.g. per Service Provider or per ITS application entity for V2X. We think that all V2V transmissions from all UEs e.g. in a country could possibly target the same destination at all times.

	Interdigital
	1
	We don’t think any additional information is needed compared to PS communication to identify logical channels for V2V, since the destination L2 ID should distinguish between the V2V and PS D2D services.

	ITL
	1
	

	Qualcomm
	1
	

	ZTE
	1
	According to SA2’s agreements, the UE is configured with the destination Layer-2 ID(s) to be used for V2X services and the procedure for one-to-many (groupcast) ProSe Direct Communication  reception is applied to one-to-all (broadcast) ProSe Direct Communication for V2X message reception for V2V/P Services using PC5. So the V2X message broadcast is in fact implemented through the PC5 group communication. In this sense, it is recommended to reuse the legacy logical channel identification approach for RLC UM mode. Namely, we still prefer to identify the logical channel of RLC UM for PC5 based V2V via source ID, destination ID and LCID.


	Samsung
	1
	Based on the response of Question 3a-2.

	Nokia
	1
	Option 1 appears to suffice.

	Intel
	1
	

	
	
	


Option 1: 13companies
Option 3: 1 company
Rapporteur comment: All companies support to reuse Source ID, Destination ID and LCID to identify one logical channel for PC5-based V2V.
Proposal 7: Reuse the Source ID, Destination ID and LCID to identify the logical channel for PC5-based V2V.
If the answer of Question 3 is option 2 or option 3, RLC TM is supported for PC5-based V2V, logical channel for RLC TM should be discussed.
Question 3b-1: Whether a new logical channel should be defined for RLC TM mode?
· Option 1: Define a new SL logical channel. [3]
· Option 2: Other
· Option 3: No new logical channel defined for RLC TM.

	Company 
	Question 3b-1: Whether a new logical channel should be defined for RLC TM mode?

	
	Option
	Detailed comments 

	Ericsson
	3
	It is not clear why a new logical channel should be defined in case of RLC TM. 

	Huawei
	3
	RLC TM may not be necessarily supported. 

	CATT
	3
	

	LG
	1
	Need for a new logical channel is not directly linked to introduction of RLC TM. 

See our answer to the Question 3a-1

	Interdigital
	3
	We share the view of Ericsson.

	Qualcomm
	3
	

	ZTE
	3
	It is not necessary to define the RLC TM mode.

	Samsung
	3
	We can’t find strong motivation introducing a new logical channel for RLC TM. 

	Nokia
	3
	Based on our previous preferences – no need for a new logical channel due to V2V.

	
	
	


Option 1: 1 company
Option 3: 8 companies
Rapporteur comment: Since most companies do not support RLC TM for PC5-based V2V, hence it is unnecessary to discuss this issue.
If a new logical channel is introduced for PC5-based V2V, it should further discuss how to identify it. For legacy RLC TM, PCH, BCH, DL-SCH including BCCH, SL-DCH and SL-BCH are transmitted transparently in MAC, and no additional channel identifier. For CCCH, it is identified by LCID. Even if there is a new logical channel for RLC TM, the identifier method of STCH in Rel-12/13 ProSe communication could be reused by the receiving UE to distinguish the source UE and V2V services. In [3], it is preferred to identify the new logical channel at least by LCID, whether the source ID is needed is FFS. 
Question 3b-2: How to identify the logical channel for RLC TM mode?
· Option 1: Reuse Source Layer-2 ID, Destination Layer-2 ID and LCID to identify the logical channel of RLC TM.
· Option 2: Use Source Layer-2 ID and LCID to identify the logical channel of RLC TM. [3]
· Option 3: Only LCID identifies the logical channel of RLC TM. [3]
· Option 4: It is unnecessary to identify the logical channel of RLC TM.
· Option 5: Other
	Company 
	Question 3b-2: How to identify the logical channel for RLC TM mode?


	
	Option
	Detailed comments

	Ericsson
	4
	Same comment as in question 3b-1

	Huawei
	4
	

	CATT
	4
	

	LG
	4
	If RLC TM is used, RLC TM is mapped to transparent MAC, assuming that sources do not need to be differentiated in Layer 2 for reception of V2X messages.

	Interdigital
	4
	

	ITL
	4
	

	Qualcomm
	4
	

	ZTE
	4
	It is not necessary to define the RLC TM mode.

	Samsung
	4
	

	Nokia
	4
	As motivated above – not needed to identify logical channels of RLC TM.


Option 4: 9 companies
Rapporteur comment: Since most companies do not support RLC TM for PC5-based V2V, hence it is unnecessary to discuss this issue.
2.4 MAC
The main services and functions of the sidelink MAC sublayer are [4]:
· mapping between logical channels and transport channels;

· multiplexing of MAC SDUs from one or different logical channels onto transport blocks (TB) to be delivered to the physical layer on transport channels;

· de-multiplexing of MAC SDUs from one or different logical channels from transport blocks (TB) delivered from the physical layer on transport channels;

· scheduling information reporting;

· error correction through HARQ;

· priority handling between UEs by means of dynamic scheduling;

· priority handling between logical channels of one MAC entity;

· Logical Channel prioritization;

· transport format selection;

· radio resource selection for SL.
· Packet filtering for sidelink communication.
In [3] and [6], some proposals for MAC header design for PC5-based V2V are suggested. And if RLC TM is supported for PC5-based V2V, it may be needed to design a new sidelink MAC header format for RLC TM mode. In addition, SPS enhancements also have been discussed in the last meeting, some open issues are FFS. Hence, this section includes two sub-sections: MAC header design and SPS enhancements.
2.4.1 MAC header design
For V2X, there is specific ID in V2X message to identify the user and device. The UE self-assigns the Layer-2 ID for one-to-all ProSe Direct Communication. From L2 perspective, it needs to design different MAC PDU formats for different RLC modes (RLC UM or RLC TM).  For RLC UM mode, the source ID may be needed when a receiving RLC entity assembles segments of a single V2X message. But if only RLC-TM is supported, the usage of the source Layer-2 ID for PC5-based V2V needs to be further discussed. Therefore, we discuss the MAC PDU format for RLC UM mode and RLC TM mode individually.
For RLC UM mode, the received UMD PDUs need to be identified by different source ID and V2V services to perform concatenation. Hence, both SRC and DST should be included in MAC subheader for PC5-based V2V. MAC PDU format for SL-SCH could be reused for RLC UM mode. But it should note that the DST for PC5-based V2V will be different from the DST discussed in Rel-12/13 ProSe. In [1], SA2 introduced the new meaning of the DST for V2X. The UE is configured with the DST(s) to be used for V2X services.V2X application selects the L2 ID for a V2X message based on the configuration. The receiving UE can filter the V2X messages by the DST. Since the DST (s) used for V2X services is neither groupcast nor unicast destination addressing, we need to distinguish it from the legacy ProSe communication. 
Question 4-1: How to design the MAC header for RLC UM mode?
· Option 1: Reuse the MAC header format for SL-SCH with the new value of V field (e.g. "0011") to indicate the DST field is the V2X destination L2 ID. [6]
· Option 2: Other
· Option 3: Reuse the MAC header format for SL-SCH without need to change.
	Company 
	Question 4-1: How to design the MAC header for RLC UM mode?     

	
	Option
	Detailed comments 

	Ericsson
	1
	That seems to be the simplest solution.

	Huawei
	3
	Option1 introduces a new V field value to indicate the Destination L2 ID of V2X. However, in our opinion, such an indication may not be necessary. 
Actually, it is likely that PC5-based V2X and PS sidelink communication are configured with separate resource pools by the eNB, so that the MAC PDU (also the DSR included) can be identified by the resources that should be used by V2X, thus without need to check the V field for such identification. 
Furthermore, even if the resource pools of PC5-based V2V and PS sidelink communication may overlap as one may argue, it is also possible for the NW to configure to the UE separate Destination L2 ID(s) for V2X which are different from those for PS sidelink communication. In this case, a new value for V field indicating V2X destination L2 ID is not necessary. 

	OPPO
	3
	We agree with previous comments that the new field may not be necessary.

	CATT
	1
	MAC header can be used to differentiate V2X and D2D services. 

	Coolpad
	3
	We prefer option 3 and think there is no need to introduce the V field.

	LG
	3
	We can reuse the MAC header format for SL-SCH. 

	Interdigital
	3
	We think that the V2X and D2D service can be differentiated by the destination L2 ID, since specific destination L2 ID(s) will be configured in the UE to be used for V2X services.

	ITL
	3
	If we have different destination L2 ID for V2X, there is no reason to have different ‘V’ field value.

	Qualcomm
	1 or 3
	We think both 1 and 3 are possible solution and can be used.

	ZTE
	3
	It is suggested to reuse the legacy value of V field (e.g. “0000”) to indicate the DST field. Based on the SA2’s agreement, the V2V message transmission is in fact implemented through the sidelink group communication. The UEs that are interest to receive the  V2V message for a specific V2X service can be regarded as within the V2V group for this V2X service. The dest L2 ID used for the V2X service identification can be regarded as the group ID. 

In addition, it is not necessary to differentiate the L2 ID between public safety group ID and the ID for V2V services. As we know, the V2X and public safety generally deployed on different carriers, UE may differentiate the PC5 based V2X message transmission from the working carrier.

	Samsung
	3
	We agree with other companies comments. It is better to reuse the existing MAC header format for SL-SCH.

	Nokia
	3
	We agree with the motivation provided by Interdigital.

	Intel
	3
	

	
	
	


Option 1: 3 companies
Option 3: 11 companies
Rapporteur comment:  Most companies support to reuse the MAC header of sidelink communication for PC5-based V2V.
Proposal 8: PC5-based V2V will reuse the MAC header of sidelink communication. 
For RLC TM mode, the TMD PDU is a sole packet. The source ID may be not needed from L2 perspective [3]
. Since the destination Layer-2 ID is used to indicate the V2X services, whether or not to include the DST field in MAC PDU subheader for RLC TM mode can be discussed.
Question 4-2: How to design the MAC header for RLC TM mode?  
· Option 1: Reuse the MAC header format for SL-SCH with the new value of V field (e.g. "0011") to indicate the DST field is the V2X destination L2 ID. [6]
· Option 2: Reuse the MAC header format for SL-SCH with deleting the SRC. 
· Option 3: Reuse the MAC header format for SL-SCH with deleting the SL-SCH MAC subheader.[3]
· Option 4: No MAC header.
· Option 5: Other
· Option 6: RLC TM not supported

	Company 
	Question 4-2: How to design the MAC header for RLC TM mode?  

	
	Option
	Detailed comments 

	Ericsson
	6
	The SRC field should be present since according to SA2 TR 23.785 “Each UE has a Layer-2 ID for one-to-all ProSe Direct Communication that is included in the source Layer-2 ID field of every frame that it sends on the layer-2 link” 
Additionally, creating different MAC headers depending on the adopted RLC mode (i.e. RLC UM/TM) sounds quite awkward. 

Therefore, considering that RLC TM in legacy is carried in transparent MAC PDUs without any MAC header, it seems that RLC TM is incompatible with the SA2 requirements to include source and destination identifiers.

	Huawei
	6
	

	CATT
	6
	

	Coolpad
	6
	

	LG
	4
	RLC TM is mapped to transparent MAC, and thus no MAC header is needed. 

	Interdigital
	6
	Given our response for question 3, we don’t think RLC TM is needed for V2V.

	ITL
	6
	

	Qualcomm 
	6
	

	ZTE
	6
	It is not necessary to define the RLC TM mode.

	Samsung
	6
	

	Nokia
	6
	RLC TM mode does not have to be supported for V2V

	Intel
	6
	


Option 6: 11 companies
Rapporteur comment: Since most companies do not support RLC TM for PC5-based V2V, hence it is unnecessary to discuss this issue.

2.4.2 SPS
SPS enhancements have been discussed in the last meeting, and the following agreements related to V2V were made:
	Agreements related to V2V WI from discussions/agreements in 8.11.1 

· Multiple SPS configuration with different configuration parameters can be configured by eNB.   Which SPS configuration is being activated/deactivated can be signalled.  Details of control signalling are left to RAN1.  It is FFS whether we allow multiple configurations to be active at the same time.  Two options are possible:

· One active SPS at a time (as per LTE) 

· Multiple SPS active at a time (SPS configuration and UE assistance information may be linked to one or more radio bearers).

· UE assistance at least on periodicity and/or timing can be provided to eNB.  UE assistance can be configured by eNB.  UL SPS configuration is decided by eNB.  Triggering of UE assistance are FFS  

For V2V WI (PC5) and V2X (Uu) conclusion:

· From a RAN2 point of view, for UL SPS, it is not necessary to send an indication to the eNB that an SPS grant will not be used.  Therefore, the working assumption on “the UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration” is not needed.


The following SPS open issues are discussed in this email discussion:
Agreements were made for multiple SPS configuration. It is FFS whether we allow multiple configurations to be active at the same time. As indicated in [11], eNB provides UE with mulitple SPS configurations covering dynamic change of CAM message generation period. When CAM message period changes to a shorter value in length, UE requests SPS period change e.g. by reporting buffer status for transmission of the message. Upon receiving the request, eNB may release the current SPS resource grants with the current SPS configuration (e.g. for 1 second of SPS period) and initiate new SPS resource grants with another SPS configuration (e.g. for 100ms of SPS period)”. This is one option “one active SPS at a time”.  Another option “multiple SPS active at a time” is described in [10]. As indicated in [10] “multiple SPS configuration is useful for a SL SPS operation. There are many options to use the multiple SPS configuration, we can think some simple options introducing two different types of SPS, e.g., reporting SPS and dynamic SPS. It is beneficial that the UE can dynamically trigger the SPS configuration when the traffic type changes. Based on the traffic type, the UE can request the SPS resources such as periodicity, RB size and threshold for SPS-release using RRC. The eNB activates the multiple SPS configurations via DCI on the PDCCH. If the traffic type changes eNB updates the SPS config 2 based on the information of reporting SPS. In order to enable this operation, the SPS configuration can simultaneously trigger/release the SPS operation.” 
Question 5: Whether it is necessary to allow multiple configurations to be active at the same time? 
· Option 1: One active SPS at a time (as per LTE)[8]

 REF _Ref452623254 \r \h 
[11] 
· Option 2: Multiple SPS active at a time 
[7]

 REF _Ref452638222 \r \h 
[10]
	Company 
	Question 5: Whether it is necessary to allow multiple configurations to be active at the same time? 

	
	Option
	Detailed comments 

	Ericsson
	2
	It seems more efficient (from signalling overhead, latency perspective) to allow multiple SPS configuration to be active in parallel.

	Huawei
	2
	With multiple SPS configurations, it may also make sense to activate multiple SPS configurations in parallel. 

	OPPO
	2
	We also agree to activate multiple SPS configurations in parallel for different types of traffic.

	CATT
	2
	Given the variable message generation periodicity and message size, it shall allow the multiple configuration to be active at the same time. 

	Coolpad
	2
	We think multiple SPS configurations active at the same is beneficial.

	LG
	2
	Activation of multiple SPS configurations should be allowed. For instance, when a vehicle makes a voice call, multiple SPS configurations should be activated, i.e. one for voice call and one for V2X.

	Interdigital
	2
	We agreed that multiple SPS configurations would be beneficial, both for the cases of V2X in parallel with other services, as well as different types of V2X traffic (e.g. DENM and CAM) occurring simultaneously.

	ITL
	2
	We also think that multiple SPS activation is beneficial to support mixed type V2X traffic and additional typical cellular traffic.

	Qualcomm
	2
	

	ZTE
	2
	Multiple SPS to be active at a time seems more efficient since multiple types of traffic with different period may exist at the same time.

	Samsung
	2
	We agree to activate multiple SPS configurations in parallel. It is more efficient and reasonable way to support SPS for V2X traffic.

	Nokia
	2
	It may offer additional flexibility but simultaneously may lead to unnecessary resource wastage.

	Intel
	2
	

	
	
	


Option 2: 13 companies
Rapporteur comment: All companies support multiple active SPS simultaneously.
Proposal 9: Multiple SPS can be activated simultaneously.
Agreement was made for UE assistance, and there is a FFS on triggering of UE assistance. In [9], event-triggered and periodically triggered based on UE implementations are suggested, because the CAM message can be both periodically triggered and event-triggered. UE can trigger the assistance info report when it knows the traffic is arriving.
Question 6: What’s the trigger of UE assistance reporting?
· Option 1: Based on UE implementations [9]
· Option 2: Other
· Option 3: The eNB configures the UE to report the UE assistance information for a certain logical channel if the change in the estimated periodicity/timing offset is larger than a certain threshold.
	Company 
	Question 6: what’s the trigger of UE assistance reporting?

	
	Option
	Detailed comments 

	Ericsson
	3
	To prevent the UE from sending UE assistance report too often, the eNB can configure a threshold such that the UE is allowed to send the UE assistance report only if the change in periodicity/timing offset is larger than such threshold. 

	Huawei
	1
	Based on the last meeting’s agreement that “UE assistance can be configured by eNB”, the eNB can configure whether the UE is allowed to report the UE assistance or not. In this case, it is better to leave the trigger for the UE assistance to UE implementation, which is similar to the trigger of SL-GapRequest for sidelink discovery. 

	OPPO
	1
	The UE assistance is triggered when the traffic is arriving, therefore, it’s enough to trigger the reporting based on UE implementation.

	CATT
	1
	Since the V2V messages are generated by the UE, thus UE shall be able to report the assistant information according to the characteristics of UE message to request SPS configuration, and then the eNB configure the SPS for the UE.

	Coolpad
	1
	We think this can be done by UE implementations according to traffic characteristics.

	LG
	2
	In our view, eNB only configures whether UE is allowed to send this report or not. 

Regarding triggering, we may not need to specify details about triggering condition. But, UE should not repeat transmissions of the same assistance information.

	Interdigital
	3
	Some changes in periodicity or timing of V2V messages do not necessitate change in SPS resources (i.e. the current SPS configuration is sufficient to meet delay requirements).  To avoid unnecessary transmission of assistance information, we think option 3 should be used.

	ITL
	2
	We agree with LG view.

	Qualcomm
	1
	Leave it to UE implementation. eNB can have control if it wants to receive UE assistance info or not.

	ZTE
	1
	

	Samsung
	1
	We have same view with Huawei. Triggering should be left for UE implementation.

	Nokia
	1 or 3
	It somewhat depends also on the answer to subsequent questions (i.e. what is actually there to be reported). If Option 2 in Q7, then it can be left up to the UE implementation. If Option 4 in Q7 then Option 3 seems to be more suitable in here. 

	Intel
	1
	With the eNB control for whether the UE is allowed to report or not. 

	
	
	


Option 1: 9 companies
Option 2: 2 companies
Option 3: 3 companies
Rapporteur comment: Most companies think the UE assistant information reporting is triggered based on UE implementation.
Proposal 10: The UE assistant information reporting for SPS is triggered based on UE implementation.
Another aspect that should be discussed is how the UE assistance reporting is represented, e.g. whether all possible values of periodicity/timing offset can be reported, or only a subset of them.
Question  7: How the UE assistance reporting is represented?
· Option 1:  Any possible value of periodicity/timing offset can be reported by the UE to the eNB.

· Option 2: The eNB indicates the set of allowed values for periodicity/timing offset. The UE reports an index associated to one value of periodicity/timing offset within the set. 

· Option 3: Other.
· Option 4: The UE reports the value of timing offset with a combination of SFN and subframe number. The UE reports a periodicity which is selected from a set defined by the specification (36.331).
	Company 
	Question 7: How the UE assistance reporting is represented?

	
	Option
	Detailed comments 

	Ericsson
	2
	Option 2 allows to reduce the amount of overhead of the UE assistance reporting. The eNB can simply indicate the set of allowed values of periodicity/timing offset. The UE just reports to the eNB the index associated to one of the allowed values of periodicity/timing offset within such set.

	Huawei
	4
	The UE can report the timing offset by a combination of SFN and subframe number. With maximum value of SFN being 1024 and each frame including 10 subframes, one can use 10 bits to indicate the SFN and another 4 bits to indicate the subframe number within this SFN. This results in only 14 bits to cover all possible offset values, which is rather small overhead. 
As for periodicity, a set of possible periodicity values can be defined in 36.331 for the UE assistant information, for example, as follows, 
Periodicity

ENUMERATED {





sf100, sf200, sf300, sf400,





sf500, sf600, sf700, sf800,





sf900, sf1000, spare6, spare5,





spare4, spare3, spare2, spare1},
Such set for periodicity can be the same as that of possible SPS intervals.  Then, for each time of UE assistance reporting, the UE selects a specific periodicity values from the above set and reports this periodicity in the UE assistance information message. If the UE finds the current traffic periodicity unable to match any of the possible periodicity values, then it may not perform UE assistance reporting. 

	OPPO
	4
	For periodicity, we have the same understanding that a set of possible values can be configured via RRC. For each assistance reporting, the UE can select a specific one to report. If there is no one to match, then it means the eNB may not support the periodicity value. 
Furthermore, we don’t have strong position for how to represent the timing offset, however, maybe it’s better to define a set of possible offset values in RRC, and UE selects one of them if needed.

	CATT
	4
	The signaling overhead is not a big issue compared option 4 to option 2. The granularity should be 100ms level for more message generation interval in the future. 

	Coolpad
	4
	

	LG
	2
	We assume that eNB configures a list of multiple SPS configurations for a UE for mode 1 operation. Different configurations include different SPS periods. Each configuration can be addressed by the order in the list. UE indicates the order mapped to a particular period in the assistance information. In addition, timing offset between message generation time and SPS resource can be configured.


	Interdigital
	2
	We agree with LG that the allowable periodicity should be part of the SPS configuration, as this is the way it is currently done in LTE today.  A UE may then be provided multiple SPS configurations which it may choose to enable or disable at a given time in order to change periodicity.  Timing offset can be treated in the same way.

We think reporting an index is beneficial in order to reduce the overhead of signaling by the UE. 

	ITL
	2
	We also agree with LG

	Qualcomm
	4
	Since we are going to use RRC for UE assistance information so we do not think signaling overhead is much for RRC.

	ZTE
	4
	The reporting period should be possible SPS period supported by the specification.  But for the value of timing offset, there are not much constrains, The UE can report the value of timing offset with a combination of SFN and subframe number. 

	Samsung
	2
	Agree with LG. It is better to configure a list of periodicity/timing offset in SPS configurations. In addition, we think that option 2 is more efficient way to reduce the overhead of UE reporting. 

	Nokia
	4
	Option 4 appears to be flexible and allows the UE to report the assistance information based on real traffic patterns.

	Intel
	4
	

	
	
	


Option 2: 5 companies
Option 4: 8 companies
Rapporteur comment: Compared with Option 2, more companies prefer Option 4.
Proposal 11: The UE assistant information includes the periodicity and timing offset. How to present the UE assistant information is FFS. 
Question 8: How are the estimated periodicity and timing offsets in the UE report calculated?
· Option 1: The estimated periodicity and timing offsets are linearly extrapolated based on the time of arrival to the radio layers for the previous N (e.g., N=3) packets for the considered logical channel.

· Option 2: Other.
· Option 3: Based on UE implementation.
· Option 4: Based on information provided by upper layers 
	Company 
	Question 8: How are the estimated periodicity and timing offsets in the UE report calculated?

	
	Option
	Detailed comments 

	Ericsson
	1
	Option 1 allows predictable and controlled performance in the system. The way that the UE calculates the content of the report should be carefully specified or it will not be usable by the eNB.

	Huawei
	3
	This is more like a UE implementation issue. Maybe no standard impact. 

	OPPO
	3
	We agree that this is UE implementation issue.

	CATT
	3
	It is more likely one UE implementation issue.
Besides, option 1 is also a kind of UE implementation

	Coolpad
	3
	We agree UE implementation is more suitable.

	LG
	3
	It seems sufficient to leave it to UE implementation

	Interdigital
	4
	The UE should select, from the list of allowable periodicity and timing offset, the ones which minimize the time difference between the SPS resource and the message transmission time.  Upper layers can and should provide the message timing to ensure that UE reports are not triggered unnecessarily.

	ITL
	3
	

	Qualcomm
	3
	

	ZTE
	3
	It seems like a UE implementation issue.

	Samsung
	3
	We think it is UE implementation issue.

	Nokia
	3
	UE implementation issue

	Intel
	3
	

	
	
	


Option 1: 1 company
Option 3: 11 companies
Option 4: 1 company
Rapporteur comment: Most companies support the UE estimates the periodicity and timing offset based on UE implementation.
Proposal 12: The UE estimates the periodicity and timing offset based on UE implementation.
Another point that needs to be discussed is how the UE and the eNB release the SL SPS resources, when the UE’s transmission ends. Different from UL SPS where the eNB is aware of when UEs’ UL transmission terminates and thus exploits implicit release mechanism for the UL SPS release, the eNB may not be able to know when/whether UE’s sidelink transmission ends and thus not clear about when to release the SPS resources over sidelink, via existing explicit/implicit release mechanism. 
Question 9: How should the UE and the eNB release the SPS resources over sidelink?
· Option 1:  The UE releases the SL SPS resources when its transmission ends and explicitly notifies the eNB about this, so that eNB can release the SL SPS resources correspondingly.  
· Option 2: The eNB configures a valid duration for the SPS activated. When time elapsed exceeds the valid duration since the activation, the UE and eNB implicitly release the related SPS resources simultaneously. 
· Option 3: Other.
· Option 4; eNB can explicitly release the SPS SL resources, base on eNB implementation. 
	Company 
	Question 9: How should the UE and the eNB release the SL SPS resources?

	
	Option
	Detailed comments 

	Huawei
	1, 2
	Both the explicit notification as in Option 1 and the implicit release in Option 2 can be optionally supported as configured by the eNB.  

	OPPO
	1
	We consider the explicitly notification to the eNB is beneficial.

	CATT
	1,4
	The SPS release in Option 2 is blind. 


	Coolpad
	1,2
	We think both 1 and 2 are needed.

	LG
	4
	The eNB may not know whether UE stops SL transmission or not for event-triggered DENM messages. Thus, it may be beneficial that UE requests SL SPS release to the eNB. Then, the eNB sends SPS release command to the UE. 

However, the event triggered DENM can be dynamically scheduled instead of using SPS. Thus, it is not essential that UE requests SL SPS release to the eNB. We do not need to introduce a new SPS release mechanism, apart from the existing SPS release mechanism.
Note that a vehicle will likely continue to transmit periodical V2X messages e.g. for CAM until the vehicle arrives at a parking lot (i.e. until LTE modem is turned off). Thus, we do not need to discuss SPS release for periodic V2X message transmissions.



	Interdigital
	1
	The UE is in the best position to know when SPS resources are no longer needed for V2X based on whether the V2X UE has CAM or DENM traffic at a given time.  A UE could choose to deactivate one or all of the SPS configurations in this case.

	ITL
	1,3
	We think that notification by the UE to release SL SPS resources should be needed for efficient resources management. To clarify the timing to send the notification, eNB can configure the value which is similar with implicitReleaseAfter in current SPS for Uu interface. So, when the UE send zero MAC SDU in the configured value times, the UE can send the notification to eNB.

	Qualcomm
	1
	We prefer option 1 as it is less ambiguous. 

	ZTE
	1
	We think SPS is very suitable for the event triggered DENM. The eNB may not know whether UE stops SL transmission or not. So it is beneficial that UE requests SL SPS release to the eNB when SL transmission stops. Then the eNB can send SPS release command to the UE. 

	Samsung
	1
	We think the explicit notification is the surest method to inform SPS release for V2X message transmission.

	Nokia
	1 and 2
	These two are complementary and both can bring benefits.

	Intel
	4
	Agree with LG


Option 1: 10 companies
Option 2: 3 companies
Option 3: 1 company
Option 4: 3 companies
Rapporteur comment: Most companies agree that eNB can release the SPS resource based on UE’s transmission over. But there are also seven companies who think additional SPS release triggers can be considered.
Proposal 13: At least explicit SPS resource release by eNB based on UE’s transmission over indication should be supported, and whether other SPS release triggers should be introduced can be further discussed.
Question 10: Whether the SPS configuration and UE assistance information should be linked to the radio bearer? 
· Option 1: No (as per LTE) 

· Option 2: Yes 

	Company 
	Q10:Whether the SPS configuration should be linked to the radio bearer?

	
	Option
	Detailed comments 

	CATT
	1
	Since V2V and other sidelink communication will not be multiplexed into one MAC PDU and it is likely that the V2V resource is separated from other sidelink communication resource, thus there is no motivation to link the SPS configuration to the radio bearer.

	Coolpad
	1
	

	LG
	
	We think that SL SPS should applied only to V2V logical channel(s).

	Interdigital
	2
	If we allow for multiple SPS configurations for V2V (e.g. CAM and DENM), then there needs to be a way to tie the usage of the assistance information with the V2V traffic itself.  If we can restrict having a single SPS for the V2V services, then the linking to logical channel is not needed.  

	Qualcomm
	2
	Since different logical channels are present for different types of traffic (e.g. different priority). We think it is beneficial to have relationship between logical channels and SPS configuration.

	ZTE
	2
	Since different types of traffic with different PPPP are likely to map to different radio bearers, there may be more than one V2V radio bearer. 

For one UE, there may be more than one SPS processes at a time for different types of traffic with different period. So if UE assistance information is linked to the radio bearer, the request for SPS resource is much clearly.

	Nokia
	1
	It does not seem to be critical to bond SPS configuration, UE assistance information with a RB. Thus, it is preferred to follow the legacy LTE principles.

	Intel
	
	Seems more discussion on the limitation of the current approach is needed. 

	Huawei
	2
	We think that different SPS should be activated to transmit different types of traffic (e.g. CAM and DENM) which are likely to be mapped into different logical channels. As a result, it is reasonable to link each SPS activated to a logical channel, so as to match the traffic characteristics and performance requirements of the specific logical channel. 

Also, we think that the UE assistance information should also be linked to logical channels, in order to indicate which logical channels the periodicity/timing (maybe also other parameters) is actually reported for, so that the eNB can configure/activate SPS for these logical channels accordingly.  


Option 1: 3 companies
Option 2: 4 companies
Rapporteur comment: There is no final conclusion can be reached on whether SPS configuration should be linked to radio bearers.
Proposal 14: Whether SPS configuration should be linked to radio bearers can be further discussed.
4. Summary
5. Conclusion

Based on the email discussion “[94#31] Layer 2 Open Issues”, the following proposals are made. 
Protocol stack:
Proposal 1: PC5-U will be used as the protocol stack for PC5-based V2V.
PDCP:
Proposal 2: Introduce a new PDCP SDU type "non-IP" in PDCP header for PC5-based V2V.
RLC:
Proposal 3: Only RLC UM mode is supported for PC5-based V2V.
Proposal 4: STCH for sidelink communication can be reused by PC5-based V2V.
Proposal 5: Whether the STCH for PC5-based V2V should be separated from that used for sidelink communication can be further discussed.
Proposal 6: Majority of companies support to use Destination ID to identify the logical channel of V2V. However RAN2 shall confirm the usage of Destination ID with SA2. Send LS to SA2 to check whether they can provide separate Destination ID for PC5-based V2V and sidelink communication.
Proposal 7: Reuse the Source ID, Destination ID and LCID to identify the logical channel for PC5-based V2V.
MAC:
Proposal 8: PC5-based V2V will reuse the MAC header of sidelink communication. 
SPS:
Proposal 9: Multiple SPS can be activated simultaneously.
Proposal 10: The UE assistant information reporting for SPS is triggered based on UE implementation.
Proposal 11: The UE assistant information includes the periodicity and timing offset. How to present the UE assistant information is FFS. 
Proposal 12: The UE estimates the periodicity and timing offset based on UE implementation.
Proposal 13: At least explicit SPS resource release by eNB based on UE’s transmission over indication should be supported, and whether other SPS release triggers should be introduced can be further discussed.
Proposal 14: Whether SPS configuration should be linked to radio bearers can be further discussed.
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�Why emphasize PS sidelink communication? We think it should be applicable for both PS  sidelink communication and commercial sidelink communication


�This question is more related to 3a-1 so I moved this question just below 3a-1.


�This seems to be against the SA2 TR 23.785 outcome “Each UE has a Layer-2 ID for one-to-all ProSe Direct Communication that is included in the source Layer-2 ID field of every frame that it sends on the layer-2 link”


[CATT]: This sentence only means the source ID is not needed in SL-SCH MAC subheader since receiver does not need not to perform SDU reassembly in case of RLC TM


�This may be applicable to the multiple SPS configurations in general (also in the case in which only one active SPS is allowed at a time). 


Therefore we suggest removing it from this specific question.


[CATT]：add question
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