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1 Introduction

This is a summary of the following email discussion:
[101#72][LTE/V2X] Packet duplications (Ericsson)


Options to inform eNB of PPPR information


Configuration and/or activation options for mode 3 and mode 4


Output: Report to next meeting


Deadline:  Thursday 2018-03-29

2 Discussion
RAN2 has agreed to introduce sidelink packet duplication, as part of the Rel.15 WI on 3GPP V2X. Sidelink packet duplication promises to improve the reliability of sidelink V2X packet delivery, and it might turn to be particularly beneficial for those V2X services that require high reliability [1].

In order to support this new functionality, SA2 has indicated in their LS to RAN2 [2] that a ProSe Per-Packet Reliability (PPPR) will be introduced in Rel.15. Hence, similar to the ProSe Per-Packet Priority (PPPP), the application layer may pass to lower layers the PPPR of a certain V2X message to indicate the relative reliability of such V2X message.
All the agreements that RAN2 has reached until RAN2#101 meeting on this topic are listed in the following:
	Agreements from RAN2#99-bis:
· Agreed with the need of packet duplication

Agreements from RAN2#100:

· Sidelink packet duplication in LTE is anchored at PDCP.  

· As for the Uu packet duplication, duplicated sidelink PDCP PDUs are submitted to two different RLC entities and associated to two different logical chann.  

· As for the Uu packet duplication, sidelink packet duplication on a single carrier is not supported, i.e. the MAC layer cannot multiplex the two logical channels associated to a duplicate packet into the same HARQ entity
· The LCID(s) that can be used for transmission of one replica of a duplicate packet are reserved, i.e. they cannot be used by non-duplicated packet transmission. RAN2 to discuss whether this LCID(s) for the duplicated packet should be (pre)configured or hard-coded or up to the UE implementation. (FFS (pre)configuration or hard-coded or up to the UE implementation. Option should be worked for both mode3 and mode4.)
· Will ask SA2 the possibility to derive reliability inforamtion. Will include some background information for packet duplication and the benifits of reliability indication. Includes background information of Rel-14 PPPP.
· For mode4 (connected and idle), UE autonomous activation of duplication transmission on multiple carriers is allowed based on (pre)configuration. FFS on UE request to NW for duplication transmission
Agreements from RAN2#101:

· RAN2 confirm that eNB needs to be made aware of the PPPR information

· Define PPPR as 4 levels or 8 levels

· RAN2 confirm that it is beneficial to apply reliability to all V2X messages

· PDCP performs packet duplication detection in Rx UE

· Working assumption: Option1 (Hard-coded mapping between original LCID and duplicate) unless it brings big problem



In this email discussion, the above agreements are taken into account, and the following open issues are discussed both for mode-3 and mode-4 operations:

· Evaluate the options to inform the eNB about the PPPR of the packet(s) that the UE needs to transmit, including signal details.
· Rules to enable/disable sidelink packet duplication, including triggering conditions and signalling alternatives.
2.1 How the UE provide PPPR information to eNB 
As captured in the above list of RAN2 agreements, RAN2 has agreed in RAN2#101 that the eNB needs to be made aware of the PPPR information that the UE needs to transmit.
It seems obvious to assume that such PPPR information needs to be at least provided when the UE is performing mode-3, so that the eNB can determine whether to enable/disable packed duplication. However, e.g. in [3], it is proposed that such PPPR information may be delivered to eNB also for mode-4 operations.

· Question 1:  For which sidelink transmission mode, the UE provides PPPR information of the packet(s) to be transmitted to the eNB?
a) Only for mode-3 operations.
b) Both for mode-3 and mode-4 operations.
Table 1: For which sidelink transmission mode, the UE provides PPPR information of the packet(s) to be transmitted to the eNB?
	Company name
	Preferred option
	Comments

	vivo
	a)
	Regarding mode-4 operation, eNB may have no knowledge of any PPPR information for V2X messages at the UE side (e.g, when the UE is out-of-coverage or in idle state). Besides, as per RAN2 agreement “For mode4 (connected and idle), UE autonomous activation of duplication transmission on multiple carriers is allowed based on (pre)configuration”, we think the (pre)configuration is enough for the NW to control packet duplication for mode-4 UE.

	Huawei
	a)
	For a mode-3 UE, the eNB needs to know the PPPR information so as to schedule resources on proper carriers for duplicated packets. So PPPR information is needed for mode 3. But we see no need to have a mode-4 UE provides PPPR information to the eNB, especially with our previous agreements mentioned above by vivo. 

	ITL
	a)
	We also think that eNB just provides several parameters to operate mode-4 in UE side who can determine to active packet duplication. There is no need to know PPPR in eNB side.

	Ericsson
	a)
	We agree with above comments. Mode-4 corresponds to UE autonomous operations. Therefore, the eNB does not need to be informed explicitly about the PPPR of the packets the UE has to transmit. Rather, the (pre)configuration can just indicate a set of rules to enable packet duplication at the UE side, e.g. based on a PPPR threshold.

	Qualcomm
	a)
	First, there is no obvious benefit to have eNB to known PPPR for mode 4. Second, if the PPPR information is reported in MAC CE, then mode 4 UE cannot report it because it does not send SL BSR to eNB. So this question is inter-dependent with the answer in Question 5. Finally, if the Mode 4 UE reporting PPPR has to be configured by the network, then additional IE has to be added in SIB21, which will make SIB21 even larger. Given the above considerations, we think it is better to limit this to mode 3 only.  

.

	Intel
	a)
	Option a) is preferred as majority of companies have pointed out. In [3], the main use case is for Mode 4 UEs to be able to request resources for duplicated transmissions in case they are not pre-configured. In our understanding, if the NW wants to allow mode 4 UEs to perform duplication, it should simply be through (pre)configuration.

	OPPO
	a)
	

	ZTE
	a)
	For mode 4 operation (connected), eNB configures mode 4 resource pools based on UE requests and parameter(s) may be configured as well for UE duplication activation. Upon receiving mode 4 resource pools, UE autonomously activates duplication transmission based on configured parameters. It is no need for eNB to acquire PPPR information for mode 4 UE.

	CATT

	A)
	For mode 4 resource allocation mode, the network allocate resource pools in multiple carriers, then it is up to UE implementation to activate/de-activate duplication transmission

	Samsung
	a)
	For mode 3 operation in order to allocate resource for duplication, eNB needs to get duplication related information like PPPR. For mode 4, it is not necessary to send PPPR information to the eNB since mode 4 UE can select resources for duplication autonomously.

	Nokia
	b)
	Mode 3 seems to be beyond any discussion. If the NW schedules resources, then it needs to be fully aware what kind of requirements w.r.t to reliability need to be fulfilled and - as a result – schedule the transmission via multiple carriers. Mode 4 is also an applicable case for PPPR reporting, as outlined in our R2-1803350. The UE may still ask the NW to activate duplication, even if it was unable to do it autonomously (e.g. too strict (preconfigured) condition, while the NW may be currently able to assign resources).

	Lenovo
	a)
	For mode 4, eNB do not need to acquire PPPR information since the duplication is activated/deactivated by V2X transmission UE automatically

	Fraunhofer IIS
	a)
	For mode 4 we see no need for provisioning PPPR information to the eNB as the UE can decide autonomously on packet duplication based on preconfiguration.

	LG
	b)
	We think at least the resource usage of RRC connected UE should be aware by eNB. In order for eNB to determine resource usage for RRC connected UE (for mode 4 as well as mode 3), it would be necessary to be aware of PPPR associated information.


Option a): 12 companies

Option b): 2 companies

Rapporteur comment: A clear majority of companies prefer option a).

Proposal 1 The UE provides PPPR information to the eNB only for mode-3 operations.
RAN2 agreed that is it is beneficial if the PPPR values are associated to all V2X message. Therefore, another question that arises is when the PPPR information is allowed to be reported. It seems natural to assume that the PPPR information are only sent if the network configures the UE to do that, e.g. in SIB signalling or dedicated signalling, so that such information can be used to enable/disable packet duplication. Another alternative is that the UE always sends PPPR information irrespective of whether the eNB is interested or not in this type of information.
· Question 2:  When the PPPR information shall be sent by the UE to the eNB?
a) Only when the network configures the UE to report PPPR information.
b) Always, irrespective of whether the network wants to use PPPR information to enable sidelink packet duplication.
Table 2: When the PPPR information shall be sent by the UE to the eNB?
	Company name
	Preferred option
	Comments

	vivo
	b)
	At least from scheduled resource allocation perspective (i.e., mode 3), it is beneficial if the UE always provide PPPR information for all V2X messages. In such case, the network is able to schedule suitable resource to meet different reliability requirement regardless of packet duplication is enabled or not.

	Huawei
	/
	Perhaps this question is more properly understood in a per PPPR fashion, i.e. for a given PPPR, when the information of this PPPR can be sent by the UE to the eNB? If this is the appropriate understanding, our perspective is that the information of a PPPR can be reported only when the eNB configures the UE to send this PPPR. 

	ITL
	b)
	Actually, in mode 3, PPPR information would be used in eNB side to determine whether SL packet duplication should be activated for the UE. It means that the PPPR information can be stored after the UE reports the information. If the information was changed, UE should report autonomously the updated information via upcoming reporting opportunity.

	Ericsson
	a)
	PPPR information are used to enable packet duplication. If the network does not want to configure packet duplication, it shall be possible for the network to do not configure the PPPR information reporting. Reporting the PPPR information even if the network does not intend to use such information would just create unnecessary overhead.

	Qualcomm
	a)
	For example, if eNB has reason to believe mode 3 UE’s sidelink traffic cannot be duplicated due to certain resource constraints, it of course can configure UEs in the cell to not report PPPR information. This can also reduce the 
ignalling overhead. 

	Intel
	a)
	Option a) makes logical sense as UE sending PPPR information when duplication is not going to be performed anyway is not needed. The NW can configure some criteria based on PPPR for when the UE reports this information.

	OPPO
	
	From Question 5, seems the rapporteur tends to see RRC-based 
ignalling (e.g., SidelinkUEInformation) and MAC-based 
ignalling (e.g., SL BSR) as an either-or selection. From this perspective:

- For RRC-based 
ignalling, our preference is b). There seems no obvious gain from configurability of PPPR report in sidelinkUEInformation.

- For MAC-based 
ignalling, our preference is a). For example, for SL BSR, how to map packet with different PPPR to different LCG should follow the nework configuration. However, we do not see PPPR information should be explicitly included in BSR, but could be implicitly reflected by LCG ID (more details included in answer for Q5). 

	ZTE
	b)
	For the mode 3 UE, it may beneficial for UE to report the PPPR info to eNB and eNB determines whether the data duplication should be configured or not for UE.

	CATT
	a)
	The network shall make the decision when to activate/de-activate the PDCP duplication, up to the radio resource management. So it should be up to eNB to configure the UE to report PPPR.

	Samsung
	a)
	If UE always sends PPPR information irrespective of packet duplication enabling, signalling will increase quite. When needed, eNB configures for UE to report PPPR information. Then, UE can send PPPR information when UE has the network configuration.

	Nokia
	a) for mode 4 and b) for mode 3
	In mode 4, UE reports PPPR based on NW configuration if UE cannot activate the duplication autonomously. In mode 3, the UE reports PPPR implicitly in SL BSR based on PPPP and PPPR to LCG mapping configuration.

	Lenovo
	
	From our point of view, UE should always report PPPR information to eNB, so that eNB can decide whether to enable/disable packet duplication based on PPPR information, and other factors e.g. resource management point of view..

But we tend to agree with OPPO that, if the report method is selected from RRC-based signalling or MAC CE, then for RRC signalling UE is always provide PPPR information in sidelinkUEinformation. For MAC CE, it is implicitly indicated in BSR no matter the associated PPPR value is configured by eNB or defined by specification.

	Fraunhofer IIS
	a)
	In our understanding this question refers to mode 3 only. To avoid overhead in signalling a) is preferred.

	LG
	
	Basically, it seems appropriate for the UE to send the information only when the network supports the packet duplication. If the network provides PPPR related information (e.g. threshold) via broadcast/dedicated signalling, it would indicate that the network supports and desires to use packet duplication from the network perspective. In this sense, even without any direct configuration of reporting PPPR information, we think the UE could report PPPR related information.


Option a): 7 companies

Option b): 4 companies
No answers: 4 companies.
Rapporteur comment: Majority of companies prefer option a). As some companies indicated, the answer to this question depends on the message used for the PPPR information reporting. For example, if SL BSR is used, the UE would just report the PPPR information if the eNB configures a LCG for the PPPRs to report.
Proposal 2 The PPPR information shall be sent by the UE to the eNB when the network configures the UE to report PPPR information. FFS how this can be achieved from configuration perspective, depending on the message used for PPPR information reporting.
Since, as already stated any V2X message can have a PPPR value associated, the next question is which V2X messages should be considered when reporting the PPPR information. For example, when reporting the PPPR information, the UE may take into account any V2X message currently in the UE buffer, i.e. irrespective of the PPPR values. Alternatively, the UE should send this information only if the reliability requirement of the V2X messages in the UE buffer is high enough. In this latter case, the network may indicate a PPPR threshold for the reporting of the PPPR information.
· Question 3:  Which V2X messages the UE considers when sending the PPPR information to the eNB?
a) Any V2X message, irrespective of the PPPR value of the V2X messages.
b) Only those V2X message which have high enough reliability requirement.
· E.g. the network may indicate a PPPR threshold for the reporting of the PPPR information

c) Other.
Table 3: Which V2X messages the UE considers when sending the PPPR information to the eNB?

	Company name
	Preferred option
	Comments

	vivo
	a)
	Same comments as Q2.

	Huawei
	c)
	As our comment to Question 2, we agree that the eNB can configure the specific PPPR(s) whose information can be reported. However, if the PPPR is carried by LCG in SL BSR (as Option a of question 6), wouldn’t the reporting of a specific PPPR be naturally disabled by mapping this PPPR to no LCG? In this case, it seems a PPPR threshold as in Option b) is not needed. 

	ITL
	b)
	We think that all V2X messages would be associated PPPR values always but reporting can be controlled by eNB. Actually, it is possible to report the PPPR information explicit or implicit way with triggering based reporting mechanism which is controlled the PPPR threshold parameters. 

	Ericsson
	b)
	It should be possible for the eNB to configure the UE to just include in the PPPR information report, only the PPPR information related to high PPPR values, so that the eNB can activate packet duplication. When the UE does not report any more the PPPR information related to those high PPPR values, the eNB can for example deactivate packet duplication.
For example, for the case in which SL BSR is used, as mentioned by Huawei, the eNB can configure only certain PPPR values to be mapped to certain LCG(s), so that the reporting of other PPPR values is disabled.

	Qualcomm
	b)
	It is possible certain applications does not want to specify PPPR values for some V2X messages because those messages are not requiring high-reliability.

	Intel
	b)
	Since the reporting is for PPPR and to enable duplication, the reporting should only be for V2X messages that have a high enough reliability requirement (as deemed by e.g. a PPPR threshold).

	OPPO
	
	From Question 5, seems the rapporteur tends to see RRC-based 
ignalling (e.g., SidelinkUEInformation) and MAC-based 
ignalling (e.g., SL BSR) as an either-or selection. From this perspective:

- For RRC-based 
ignalling, our preference is a). This information acts as input factor for the network to decide on the “PPPR threshold for the reporting of the PPPR information”.

- For MAC-based 
ignalling, our preference is b). I.e., for SL BSR, how to map packet with different PPPR to different LCG should follow the nework configuration. For example, network indicates a PPPR threshold, and thus the packets with PPPR larger than / lower than the threshold are mapped to different LCG accordingly. 

	ZTE
	b)
	Only V2X messages with higher PPPR values may need duplication transmission, thus reporting of V2X messages with low PPPR value is not necessary.

	CATT
	a)
	Like the comment in Q2, it is up to the eNB to decide when to activate/de-activate the duplication transmission. So UE reports PPPR of any V2X message, and leave the decision to eNB to activate/de-activate the duplication transmission.

	Samsung
	b)
	b) is preferred for applying only to the V2X messages which have high reliability requirement.

	Nokia
	a) for mode 3 and b) for mode 4
	It depends on what kind of meaning for PPPR values will be worked out in SA2. It may indeed make sense not to report PPPR values which are not indicating duplication as needed. On the other hand, to have a clear solution, perhaps all PPPRs should be reported and NW will also be aware of the mapping.

	Lenovo
	
	UE should provide PPPR information for all kinds of services so that eNB can decide whether to enable/disable packet duplication for specific service. 

But similar to question 2, if the PPPR reporting method is selected from either RRC signalling or MAC CE, then for RRC signalling based method, the preference is a). For MAC CE, however, it do not need to report BS for those logical channels which are not activated packet duplication, so the preference is b)


	Fraunhofer IIS
	b)
	For applications, which do not require high reliability, e.g. based on a PPPR threshold, V2X messages may not need to add the PPPR information.

	LG
	b)
	In order to avoid the unnecessary reporting, we prefer option b)


Option a): 3 companies

Option b): 9 companies

Option c): 1 company

No answer: 2 companies.
Rapporteur comment: A clear majority of companies prefer option b). However, as for Question 2, the details of this depends on the message used to deliver the PPPR information.
Proposal 3 When sending the PPPR information to the eNB, the UE shall consider only those V2X messages having high enough PPPR value. FFS how this can be achieved from configuration perspective, depending on the message used for PPPR information reporting.
Another issue to discuss is what is the content of the “PPPR information”. Looking at legacy PPPP, the eNB can retrieve from the SL BSR, the amount of data that the UE has in the buffer for a certain set of PPPP values (i.e. corresponding to a certain LCG). Additionally, for the legacy PPPP, the eNB can also retrieve from the SL BSR, the destination of the V2X messages that the UE has in the buffer for a certain set of PPPP values (i.e. corresponding to a certain LCG).
Therefore, similar to PPPP, from eNB perspective, it seems beneficial if the eNB knows for one (or more) PPPR value(s), how many data the UE needs to transmit. In this way, the eNB can properly dimension the SL grant for duplication purposes. Additionally, it seems also important if the eNB knows the destination of one (or more) PPPR values. As in legacy D2D operations, from the destination, the eNB can determine the carriers in which packets having a certain PPPR value can be sent.

· Question 4:  What information shall the “PPPR information” contain?
a) The amount of data associated to one (or more) PPPR values, that the UE has in the buffer. 
b) The destination of the V2X messages associated to one (or more) PPPR values, that the UE has in the buffer.
c) PPPR value plus the destination of V2X messages associated to the reported PPPR.
Table 4: What information shall the “PPPR information” contain?

	Company name
	Preferred information to include
	Comments

	vivo
	b)
	Similar mechanism as PPPP.

	Huawei
	a), b)
	Since PPPR information is needed for eNB scheduling, perhaps, similar to Rel-14 PPPP mechanism, both data volume and destination should be reflected along with the reported PPPR information.

	ITL
	b)
	Similar mechanism as PPPP.

	Ericsson
	a),b)
	For the PPPP, both the destination and the amount of data can be transferred to the eNB through the SL BSR. Similarly, also for the PPPR, both the destination and the amount of associated data should be known by the eNB.
In fact, both information are needed for proper eNB scheduling. From the destination, the eNB can figure out in which frequencies a packet with a given PPPR can be scheduled. From the volume of data, the eNB can properly dimension the SL grant for the duplicates.

	Qualcomm
	a), b)
	

	Intel
	a), b)
	To properly schedule grants, the eNB should be made aware of the PPPR as well as the destination information (and hence the carrier frequencies), so both should be included.

	OPPO
	
	From Question 5, seems the rapporteur tends to see RRC-based 
ignalling (e.g., SidelinkUEInformation) and MAC-based 
ignalling (e.g., SL BSR) as an either-or selection. From this perspective:

- For RRC-based 
ignalling, our preference is b). I.e., sidelinkUEInformation may indiciate the PPPR value for each destination.

- For MAC-based 
ignalling, our preference is a) and b). I.e., Reuse the current SL BSR format, the 4-bit destination index is mapped to b), and the data volume is surely included and thus mapped to a).

	ZTE
	c)
	In our opinion, in addition to destination, PPPR value may be contained in the PPPR information and eNB may use these info to determine whether duplication should be configured. If eNB determines to configure duplication, it may indicate the mapping between LC/LCGs and carriers. After receiving the configuration, it is up to UE implementation to establish duplicated LCH pair and map the original and duplicated LCHs to different LCGs. Subsequently, UE sends SL BSR per LCG for original and duplicated LCHs independently. In this case, the amount of data is only part of normal SL BSR instead of PPPR info.

	CATT
	b)
	Both data buffered and destination should be reflected along with the reported PPPR information.

	Samsung
	a), b), c)
	As similar with existing PPPP in SL BSR, we consider a), b) and LCG information as PPPR information. 

	Nokia
	c)
	In our understanding, “PPPR information” in Q4 should not be mixed up with BSR nor PPPP. The “PPPR information” is associated with certain SL PDCP SDU(s) of UE so “PPPR information” should be limited to the value of PPPR and only the destination of the V2X messages associated to that reported PPPR and not PPPP.

	Lenovo
	a) b)
	Similar to question 2 and 3, if the reporting method is selected from either RRC signalling or MAC CE, then for RRC signalling, UE could report destination associated PPPR value set which is preference b). for MAC CE e.g. BSR, the UE can report buffer status related to associated PPPR values, and also the destination index is reported accordingly, which is preference a) and b)

	Fraunhofer IIS 
	a), b)
	

	LG
	a), b)
	In SidelinkUEInformation message, the UE could indicate that duplication is required for a certain destination index. Then, with the legacy BSR with destination index associated with the duplicated packet would indicate the amount of data. 


Option a) and b): 7 companies

Option b) only: 3 companies

Option c) only: 2 companies
Option a), and b), and c): 1 company

No answer: 1 company
Rapporteur comment: A majority of companies prefer to include both the amount of data (option a)) and the destination (option b)) of a V2X message.
Proposal 4 The PPPR information consists of:

a. The amount of data associated to one (or more) PPPR values, that the UE has in the buffer.
b. The destination of the V2X messages associated to one (or more) PPPR values, that the UE has in the buffer.
Now, it has to be discussed which signal shall be used for reporting the “PPPR information”. In some contributions, e.g. [3]

 REF _Ref509421521 \r \h 
[4][9], it is mentioned that this information can be send in RRC, e.g. in the SidelinkUEInformation message, while in some other contributions, e.g. [5]

 REF _Ref509421578 \r \h 
[6]

 REF _Ref509421579 \r \h 
[7]

 REF _Ref509421580 \r \h 
[8], it is proposed to send this information in MAC CE, e.g. in SL BSR similar to the PPPP in the legacy specification. In case MAC CE is preferred, Question 6 addresses which MAC CE design to adopt.
· Question 5:  In which message the PPPR information shall be transmitted by the UE to the eNB?
a) In RRC message, e.g. SidelinkUEInformation message. 

b) In a MAC CE.
c) Other.
Table 5: In which message the PPPR information shall be transmitted by the UE to the eNB?

	Company name
	Preferred option
	Comments

	vivo
	a)
	SidelinkUEInformation message is preferred to deliver PPPR information via mapping between PPPR value and destination index. In this way, the NW can derive the amount of pending transmission data corresponding to the destination based on legacy SL BSR, and schedule appropriate resource for duplication with little spec impact to MAC.

	Huawei
	b)
	As our previous comments, reporting PPPR information is mainly used for eNB scheduling for duplication packets. Considering this is related to scheduling, the PPPR information should be provided in a MAC CE.
Also, we are a bit uncertain on the use for RRC-reported PPPR information. Is it used for the configuration of SL PDCP duplication? It seems that SL PDCP duplication can be configured in a "complete information" way, i.e. the eNB signals all the PPPRs that are configured with PDCP duplication to the UE, not necessarily depending on UE reporting. Such a "complete information" is actually to imitate the PPPP related configuration in legacy sidelink (e.g. PPPP-LCG mapping, CBR-PPPP lookup table for connected mode 4, etc.). So perhaps the RRC reporting of RRRP may not be necessary? 

	ITL
	c)
	To indicate PPPR information based on triggering with PPPR parameters, RRC signalling is preferred. But for actual packet duplication request, MAC CE is preferred (see the answer for Q6)

	Ericsson
	b)
	The reporting of PPPR information should be as similar as possible to the PPPP, to minimize protocol changes and implementation procedures.
The usage of RRC message is quite inefficient both in terms of signalling overhead and implementation complexity. As for the case of PPPPs (and LCID in Uu), the eNB needs to know the current UE buffer status, therefore it seems particularly inefficient to use RRC signalling whenever a new packet with a certain PPPR is received. On the other hand, the SL BSR can convey both the PPPP and the PPPR information so that from the same message format the eNB can retrieve all the needed information to perform proper scheduling, including activation/deactivation of packet duplication.
If RRC signalling is used for PPPR reporting, while MAC CE is still used for PPPP reporting (as per legacy), the information related to the same packets and buffer status will be split in different layers, i.e. MAC and RRC. That would make the overall reporting procedures and implementation very impractical.


	Qualcomm
	a) b)
	For mode 3 SPS operation, the PPPR information has to be included in the UE Assistance Information, which is a RRC message. But for dynamic scheduling, I think this has to be in MAC CE, to be associated with the data amount reported to the eNB for scheduling.

	Intel
	b)
	In our view, the MAC CE based approach would allow for more dynamic signaling, to cater to both SPS and dynamic scheduling. 

	OPPO
	b)
	We think both SidelinkUEInformation and SL BSR are needed.

- In sidelinkUEInformatio, UE report the full PPPR information for each service / destination address. This helps the network to decide on the PPPR threshold (mentioned in option b) of Q3) in a service-specific manner, considering that the congestion status may be different for different carriers, and different service which maps to different carriers may be configured with different PPPR threshold;

- In SL BSR, UE report the buffer status for each specific destination / LCG, following the LCG mapping rule configured by RRC signaling, where the PPPR threshold as mentioned above is included. 

	ZTE
	a)
	As comments in Q4, we prefer the PPPR information including destination and PPPR value transmitted by UE to eNB by RRC messages. Once the eNB determines to configure the data duplication, it is suggested that the eNB may configure the mapping between logical channel and carriers which could greatly simplify the subsequent mode 3 resource scheduling. Otherwise, UE may be confused in understanding the mode 3 resource grant and leads to waste of resource. 

For example, V2X service 1 are associated with frequency f1, f2 and f3. One traffic flow support high PPPR and data duplication is activated for it. Suppose LCH1 and LCH2 are established for data duplication and buffer size is X for them respectively. It is not clear if the buffer size report should be X or 2X? Suppose buffer size X is reported and eNB is wise enough to determine that actually 2X amount of resource are needed. The eNB may allocate the resource grant such as 50%X in f1, 50%X in f2 and 100%X in f3 and sent it to UE.

Since there is no mapping between logical channel and carriers, the UE may use 50%X in f1 for LCH1’s data transmission and 50%X in f2 for LCH2’s data transmission suppose UE receives the grant in f1 and f2 first. Subsequently, the UE receives the grant in f3, UE could only use 50%X resource in f3 for either LCH1 or LCH2, not both of them due to the previous agreed data duplication restrictions. So the other 50%X resource in f3 are wasted. 

The above issue is mainly because UE and eNB are not aligned with their understanding of logical channel and carrier mapping. eNB may think that the f1 and f2 are used for original packets, and f3 for duplicated packets. However, UE may not correctly get the eNB’s intention since no explicit signalling for that. Once again, we think that the PPPR info should be reported via RRC signalling and the mapping between logical channel and carrier should be exchanged between UE and eNB for the purpose of data duplication.


	CATT
	a)
	We can reuse SidelinkUEinfomration message

	Samsung
	b)
	As answered in Q4, the PPPR information can be used for resource allocation. So, MAC CE like SL BSR is preferred.

	Nokia
	a) for mode 4 and b) for mode 3
	For mode 3, PPPR is implied by LCG in SL BSR. RRC message should be used for mode 4 as the request for packet duplication activation if autonomous activation cannot be initiated.

	Lenovo
	b)
	We think PPPR related BSR can be reported, so that eNB can implicitly know the PPPR values, and can also schedule duplicated data size accordingly.

	Fraunhofer IIS
	b)
	We think a similar mechanism as used for PPPP can be reused.

	LG
	a)
	Basically, in SidelinkUEInformation message, the UE could indicate that duplication is required for a certain destination index. However, in our view, explicit PPPR value is not required to be reported to the network. The UE would indicate amount of data of high reliability with the legacy BSR format.


Option a): 4 companies

Option b): 7 companies

Option a) and b): 2 companies

Rapporteur comment: Most of companies prefers to send the PPPR information in the MAC CE, even though some more discussion might be needed since there is no clear consensus.
Proposal 5 RAN2 tries to agree that the PPPR information shall be sent by the UE in the MAC CE.
In case the answer to Question 5 is a), it seems natural to just create a new IE, e.g. in the SidelinkUEInformation message, and include the PPPR information discussed in Question 4.

On the other hand, if the answer to Question 5 is b), the next question is which MAC CE to adopt. For example, in [6]

 REF _Ref509421579 \r \h 
[7]

 REF _Ref509421580 \r \h 
[8], it is proposed to reuse the existing SL BSR MAC CE design, so that both the buffer size and the destination index per LCG can be reported, as in legacy design. As for the mapping between PPPPs and LCGs in legacy, the eNB can indicate the mapping between certain PPPR values and one (or more) LCG(s), so that LCG used for PPPP reporting can be differentiated from the LCG used for PPPR reporting. Note that this option (option a) below) would basically imply that the eNB can configure for which PPPR values (if any) the UE would need to report PPPR information (see related question 2 and 3 above).

Alternatively, the SL BSR MAC CE design can be extended, e.g. it can be indicated or specified if certain octets of the SL BSR carries PPPR information. Or another option could be to specify a new MAC CE just for PPPR information reporting.
· Question 6: Should the existing SL BSR MAC CE design be reused to carry the PPPR information?
a) Yes, the eNB can indicate which LCG(s) to use for the PPPR information reporting.
b) No, the existing SL BSR MAC CE design should be extended. 
· If this answer is selected, please indicate what type of enhancements are needed.
c) No, a new MAC CE should be designed just for the report of PPPR information.
d) Other

Table 6: Should the existing SL BSR MAC CE design be reused to carry the PPPR information?

	Company name
	Preferred option
	Comments

	Huawei
	a)
	As legacy PPPP reporting mechanism, the eNB can also use the LCG IDs in SL BSR to reflect the PPPR information.

	ITL
	d)
	(see the answer for Q5) New LCID to indicate packet duplication request for legacy SL BSR format is preferred.

	Ericsson
	a)
	Option a) is the option that minimizes specification changes, since it follows the same logic as the PPPP reporting. The eNB can just configure specific LCG(s) just for PPPR reporting, so that the buffer status related to relevant PPPR values can be easily retrieved by the eNB.

	Qualcomm
	b)
	LCGID is only 2-bit, and it is too small to be reused for this purpose. PPPP has eight different values, PPPR may have another 8 different values. It is difficult to classify diverse traffic with different PPPP and PPPR into LC groups.  It is better to enhance SL_BSR to include PPPR information.

	Intel
	Slightly prefer a)
	We think that this somewhat depends on how many levels of PPPR are defined. As QC mentioned, having two LCG bits and relying on mapping to PPPP and PPPR values might lead to some inflexibility in scheduling. At the same time, the existing BSR MAC CE design can be reused with minimal specification changes, at the cost of coarser granularity in mapping between PPPR values and LCGs.

	OPPO
	a)
	LCG level differentiation is already capable to differ between different PPPR information. 

	ZTE
	d)
	As comments in Q4 and Q5, the PPPR info is carried via RRC signalling instead of BSR.

	CATT
	b)
	We are concerning that since PDCP duplication is introduced, number of LCGID is not sufficient. 

	Samsung
	a)
	The existing SL BSR MAC CE design can be reused. Because eNB can decide to map between LCG and PPPR like PPPP operation. eNB can provide LCG information to UE via RRC signalling.  

	Nokia
	a) for mode 3
	However, certain undecided issues can influence whether the extensions would be needed or not (e.g. the number of PPPR values, the LCID used for duplication, etc.)

	Lenovo
	a)
	Yes existing BSR should be reused. 

	Fraunhofer IIS
	a)
	We think we can reuse the existing SL BSR MAC CE design to keep in line with the legacy PPPP mechanism.

	LG
	d)
	As commented in Q5, RRC signalling is used to indicate duplication. No format change to MAC CE required in our view.


Option a): 8 companies

Option b): 2 companies

Option c): 0 companies

Option d): 3 companies
Rapporteur comment: In case MAC CE is selected, majority of companies prefer to reuse the existing SL BSR MAC CE. The network can configure a mapping between PPPR(s) and LCG(s).
Proposal 6 If MAC CE is adopted for PPPR information reporting, the existing SL BSR MAC CE is reused. The eNB can configure a mapping between PPPRs and LCGs to be used in the SL BSR MAC CE for PPPR information reporting.
2.2 How sidelink packet duplication is enabled/disabled

At least for mode-3, the eNB implementation can use the PPPR information reported by the UE to determine whether to enable or disable sidelink packet duplication. Once sidelink packet duplication is enabled, the UE starts duplicating sidelink PDCP PDUs. What type of signal the eNB should use to enable/disable sidelink packet duplication is discussed here.
In one option, the eNB configures the UE via RRC to enable/disable sidelink packet duplication, e.g. the eNB can indicate the PPPR values for which sidelink packet duplication should be performed. Once the UE is configured by the eNB for packet duplication, the UE shall perform packet duplication for the indicated PPPR values, until packet duplication gets deconfigured by the eNB.
In another option, only a MAC CE is used to indicate sidelink packet duplication activation/deactivation for certain PPPR values.
In yet another alternative, both RRC configuration and MAC CE activation/deactivation is used, i.e. RRC is used to configure packet duplication for certain PPPR values, but the UE needs to wait activation/deactivation commands on MAC CE to start/stop performing packet duplication for such PPPR values. This latter option resembles what specified for Uu packet duplication, in which packet duplication is configured per DRB, and it can be activated/deactivated per DRB via MAC CE.

· Question 7:  For mode-3 operation, which message(s) is/are used to enable/disable sidelink packet duplication?
a)  The eNB configures packet duplication via RRC per PPPR values. The UE shall perform packet duplication for the configured PPPR values until packet duplication is deconfigured.
b) The eNB indicates via a MAC CE the PPPR values for which sidelink packet duplication shall be activated/deactivated. 
c) Both RRC signalling and MAC CE is used.
· RRC configures packet duplication per PPPR values. MAC CE activates/deactivates packet duplication per PPPR values.
d) Other
e) The eNB configures packet duplication with packet duplication PPPR threshold. The UE shall perform packet duplication for the PPPR values which is above the threshold.
Table 7: For mode-3 operation, which message(s) are used to enable/disable sidelink packet duplication?
	Company name
	Preferred option
	Comments

	vivo
	c)
	We prefer to follow Uu packet duplication design.

	Huawei
	a) or c)
	It is reasonable to configure packet duplication with RRC signalling and activate/deactivate it via MAC CE, similar to NR. On the other hand, considering the time left for the WI, we are also OK with Option a) for simplicity. 

	ITL
	d)
	We think that explicit packet duplication activation/deactivation message is not needed since just simultaneous SL grants for each carrier can be reflect to operate the packet duplication.

	Ericsson
	c)
	This is in line with Uu packet duplication procedures. 
From UE complexity this also seems the preferred way, since the UE can first configure the PDCP entity(ies) to perform packet duplication, before activating it. Similarly, when the eNB deactivates packet duplication, the UE can keep the configuration in case a new activation command is received.

	Qualcomm
	d)
	RRC singaling can be used to authorize and configure the carriers for packet duplication, or even specify a PPPR threshold. But, there is no real need of enable/disable packet duplication because all grants are allocated by eNB. eNB has the full control of how many packets are duplicated by adjusting the SL grants allocated. From this perspective, the UE has no need of any signalling to activate packet duplication. UE can always keep the configuration ready for use in case of any SL grants in the configured carriers are available to be used for transmit duplicates. 

	Intel
	a)
	While something similar to option c was adopted for Uu case, we are not sure that the same level of dynamicity is required for LTE. Depending on the particular V2X service type /application that requires duplicated transmissions, the duplication can be activated/deactivated simply by RRC 
ignaling
. We agree with HW that while c) seems attractive in practice, a) is a simpler option to go with.

	OPPO
	a)
	MAC CE is included as a tool in cellular system, it is because that the network can acquire the cellular link quality. But for sidelink, since network cannot acquire the cellular link quality unless it is reported by UE via RRC siganling, so there is no obvious need for a MAC CE based control.

	ZTE
	d) or e)
	We do not think enable/disable of packet duplication should be configured per PPPR values. In our view, a packet duplication PPPR threshold is enough to support this purpose. For example, if the PPPR value of V2X message is higher than the packet duplication threshold, then the packet duplication may be enabled. This approach requires less 
ignaling overhead. And it could be aligned with mode 4 data duplication approach in Q8.

	CATT
	c
)
	We can leverage how CA is activated/de-activated, it makes more sense to configure packet duplication per PPPR value, and to activate/de-activate duplication transmission 

	Samsung
	d)
	We also agree with ITL and OPPO that there needs no explicit signalling between eNB and UE to activate/deactivate packet duplication.

	Nokia
	a)
	Option a) is the simplest approach. RRC configures the duplication which is automatically activated. Option c) may also be feasible and is already used, as indicated above. However, perhaps the number of steps is too high.

	Lenovo
	a)
	RRC signalling is enough for sidelink packet duplication activation/deactivation. 

	Fraunhofer IIS
	c)
	We think both, MAC-CE and RRC signalling could be used as already agreed for Uu packet duplication.

	LG
	d)
	We agree that no explicit signalling is necessary. Based on the allocated grant in a response to the sidelinkUEinformation, the UE would know that the duplication is allowed in an implicit way. 


Option a): 5 companies

Option b): 0 companies

Option c): 5 companies

Option d): 5 companies
Option e): 1 companies
Rapporteur comment: There is no enough majority to make a conclusion on this issue at the moment. Only option e) can be excluded at this stage.
Proposal 7 For mode-3 operations, FFS which message(s) to use to enable/disable SL packet duplication. RAN2 will down select one option from the following:

a. The eNB configures packet duplication via RRC per PPPR values. The UE shall perform packet duplication for the configured PPPR values until packet duplication is deconfigured

b. Both RRC signalling and MAC CE is used, i.e. the eNB configures packet duplication via RRC per PPPR values and indicates via MAC CE the PPPR values for which sidelink packet duplication shall be activated/deactivated.
c. No explicit RRC/MAC CE signalling is used.
Unlike mode-3 operations, the eNB might not know the PPPR information related to a mode-4 UE. For this reason, the mode-4 UE should be allowed to autonomously enable/disable packet duplication, e.g. on the basis of some rules that the eNB provides and preconfigured parameters. 
In some contributions, e.g. [10]

 REF _Ref509439324 \r \h 
[11]

 REF _Ref509439326 \r \h 
[12], it is mentioned that both the PPPR and the CBR of the carriers in which the duplicates have to be sent should be considered. This may imply that a new PPPR-CBR table would need to be introduced. On the other hand in [13], it is proposed to only use a PPPR threshold, since the CBR is anyhow considered for the TX carrier selection.
· Question 8: For mode 4 operations, which parameters should be considered for the UE to autonomously activate/deactivate sidelink packet duplication?
a) The PPPR
· The eNB signalling (broadcast/dedicated) and preconfiguration provides a PPPR threshold to enable/disable packet duplication
· A UE duplicates the V2X message having reliability higher than the signalled PPPR

b) The PPPR and the CBR

· The eNB signalling (broadcast/dedicated) and preconfiguration provides a PPPR-CBR table to enable/disable packet duplication
· A UE duplicates a V2X message if the reliability is higher that the PPPR thresholds associated to the CBR levels of the carriers in which such message can be sent.
c) Other
d) The PPPR and the CBR. 
· The eNB provides a CBR threshold to enable/disable packet duplication.
· A UE duplicates a V2X message if the PPPR is configured with duplication and the CBR levels of the carriers in which such message can be sent is above the threshold.
Table 8: For mode 4 operations, which parameters should be considered for the UE to autonomously activate/deactivate sidelink packet duplication?
	Company name
	Preferred option
	Comments

	vivo
	b)
	The CBR should be considered together with PPPR for the sake of radio resource efficiency. For example, packet duplication does not need to be activated when there is available carrier which has enough low CBR level to meet the required reliability.

	Huawei
	d)
	We agree that if the CBR level is low, duplication should not be activated. But considering the performance of mode 4, we also think duplication may be only configured to some really critical messages with high PPPRs, instead of many PPPRs, so the number of PPPRs configured/enabled with duplication may not be quite large. In this case, it seems not that necessary to have a PPPR specific CBR range for duplication activation. Perhaps one threshold applied to all is OK for simplicity. 

	ITL
	b)
	

	Ericsson
	a)
	The main drawback of option b) and d) is the need to introduce extra signalling, e.g. a new PPPR/CBR table, and extra complexity. Considering that in any case the CBR is used in combination with the PPPP, the introduction of such extra signalling might not be well motivated.
Considering that in practice duplication would be needed just for few very high priority PPPRs, we can assume that if the UE has to transmit very high priority PPPR packets, duplication will always be performed for such packets. Then, in any case, when carrier selection is performed, the PPPP will be evaluated against the CBR to determine which carrier (if any) is the most suitable.


	Qualcomm
	b)
	there is no guarantee that the UE can find a suitable 2nd carrier for message duplication. Thus, using PPPR itself is not sufficient. The carrier selection process has to be executed anyway, in this case. Of course, having a new table is not always welcomed. RAN2 can find a way to incorporate PPPR consideration with the “to-be-specified” Rel-15 CBR-PPPP-TxConfigList table. 

	Intel
	a)
	In our view, duplication can be considered as optionally performed based on PPPR configuration. So, once the UE has selected a particular (set of) carriers for transmissions, the addition of another carrier for duplicated transmissions should only consider the PPPR criteria. If the UE cannot find a suitable carrier for duplication or if the duplicated transmissions end up resulting in an increase in CBR afterwards, the carrier selection mechanism already in place should be triggered anyway (and with very small latency, based on whatever reselection triggering criteria we define) and the UE can reselect to the appropriate carrier(s) at that time.
Both b) and d) seem to introduce additional overhead while not accomplishing much more than what can be achieved by a)

	OPPO
	a) Or b)
	Since PPPP and CBR are already agreed to be input factor for TX carrier selection of normal transmission (for non-duplication case),

- Either in option a), i.e., the target carrier can be used, if the PPPR is higher than the threshold, and if the target carrier can be used for normal 
ransmission;

- Or in option b), i.e., the target carrier may not be used, even if the PPPR is higher than the threshold, and the if the the target carrier can be used for normal 
ransmission. Network can configure a more restrictive CBR and PPPP threshold (e.g., lower CBR, higher PPPP) for duplication case than the CBR and PPPP threshold used for normal transmission.

There seems less motivation why only one factor (i.e., CBR) of TX carrier selection is considered for duplication while the other factor (i.e., PPPP) is not.

	ZTE
	a)
	We think the threshold of PPPR is enough to check if the data duplication should be activated. CBR is used for Tx carrier selection.

	CATT
	b)
	CBR definitely should be considered because if the UE selects a carrier with very high CBR measurement value, the reliability can’t be guaranteed for sure. 

	Samsung
	a)
	The PPPR represents reliability per packet. So PPPR is enough information to decide whether packet is needed to duplicate or not without new PPPR-CBR table.

	Nokia
	b)
	Both PPPR and CBR should be taken into account.

	Lenovo
	b)
	PPPR is used to check whether the service requires packet duplication, and CBR is used to check whether the load allows to enable packet duplication

	Fraunhofer IIS
	b)
	We think that both PPPR and the CBR should be considered to provide the required flexibility to determine packet duplication. Using the legacy SL-CBR-PPPP-TxConfigList the PPPR could either be added or a similar list for the PPPR could be defined.

	LG
	b)
	In order to appropriately determine the amount of duplication, it is necessary PPPR and CBR similar to the existing CBR-PPPP table.


Option a): 5 companies

Option b): 9 companies
Option c): 0 companies
Option d): 1 company (which implies CBR/PPPR usage)
Rapporteur comment: A majority of companies prefers option b), i.e. both CBR and PPPR should be considered for mode-4 operations.
Proposal 8 For mode-4 operations, the UE shall enable/disable SL packet duplication by considering both the CBR and the PPPR.
3 Conclusion
Based on the discussion in section 2, we propose the following:

Proposal 1
The UE provides PPPR information to the eNB only for mode-3 operations.
Proposal 2
The PPPR information shall be sent by the UE to the eNB when the network configures the UE to report PPPR information. FFS how this can be achieved from configuration perspective, depending on the message used for PPPR information reporting.
Proposal 3
When sending the PPPR information to the eNB, the UE shall consider only those V2X messages having high enough PPPR value. FFS how this can be achieved from configuration perspective, depending on the message used for PPPR information reporting.
Proposal 4
The PPPR information consists of:
a.
The amount of data associated to one (or more) PPPR values, that the UE has in the buffer.
b.
The destination of the V2X messages associated to one (or more) PPPR values, that the UE has in the buffer.
Proposal 5
RAN2 tries to agree that the PPPR information shall be sent by the UE in the MAC CE.
Proposal 6
If MAC CE is adopted for PPPR information reporting, the existing SL BSR MAC CE is reused. The eNB can configure a mapping between PPPRs and LCGs to be used in the SL BSR MAC CE for PPPR information reporting.
Proposal 7
For mode-3 operations, FFS which message(s) to use to enable/disable SL packet duplication. RAN2 will down select one option from the following:
a.
The eNB configures packet duplication via RRC per PPPR values. The UE shall perform packet duplication for the configured PPPR values until packet duplication is deconfigured
b.
Both RRC signalling and MAC CE is used, i.e. the eNB configures packet duplication via RRC per PPPR values and indicates via MAC CE the PPPR values for which sidelink packet duplication shall be activated/deactivated.
c.
No explicit RRC/MAC CE signalling is used.
Proposal 8
For mode-4 operations, the UE shall enable/disable SL packet duplication by considering both the CBR and the PPPR.
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