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1 Introduction

This document is for the offline discussion on PPPR information report issue.

2 Discussion
Based on SA2 agreement [1], UE is provided with the PPPR and PSID / ITS-AID association.

4.4.5.1
QoS handling for V2X communication over PC5 reference point

<Text Removed>
-
ProSe Per-Packet Reliability (PPPR) applies to the V2X communication over PC5 as defined in TS 23.303 [5].  PPPR has a value range of 1 to 8, where the higher value represents the lower reliability requirement for that message.  The UE may be configured with a list of V2X services, e.g. PSID or ITS-AIDs allowed to use the specific PPPR value.   

<Text Removed>
4.4.1.1.2
Policy/Parameter provisioning
The following information for V2X communications over PC5 reference point is provisioned to the UE:

<Text Removed>

-
The list of V2X services, e.g. PSID or ITS-AIDs of the V2X applications, allowed to use a specific PPPR value.

<Text Removed>

Question 1: Is it feasible for UE to report PPPR information in SidelinkUEInformation

a) Yes;

b) No (and please clarify the reason);

	Company
	Preferred option
	Comments if any

	OPPO
	Yes
	

	Huawei
	Not sure
	We think that the only usage of this is that when V2X sidelink communication is triggered with a packet(s) arrived in the upper layer, the PPPR(s) of the packet(s) arrived are reported. In principle, we don't want RRC to do something depending on a packet specific parameter, which is more UP stuff. As for the UE assistance information for SPS we allowed previously, it may not be perfectly reasonable from this perspective, and we hope we don't follow such design anymore.

	ZTE
	Yes
	

	Qualcomm
	Yes
	As PPPP is also reported in RRC signalling UEAssistanceInfo, I do not see a problem to report PPPR in RRC signalling. Also, upper layer configures PSID-PPPR values and PSID-Dest Layer 2 ID mapping in V2X layer. This means, the UE can obtain some PPPR information for a certain Destination Layer 2 ID based on the configuration from V2X control function, even before application layer starts to generate traffic.

	IDC
	Yes
	Although SA2 has defined the mapping, this information is currently provided to the V2X layer.  It is not intended in the SA2 specifications that this information is sent to the AS layer.  SA2 would need to be informed – yet we are open to informing them if companies see an advantage of reporting.

	Lenovo
	Yes
	

	Nokia
	Yes
	Although we somewhat share Huawei’s point and the precedent created by SPS Assistance Information, providing PPPP indication in the RRC message. Perhaps that is not the most elegant approach, but we believe such knowledge should be available at the eNB for proper LCG to PPPR/PPPP mapping.

	Samsung
	Not sure
	The need of this report is not clear. More granular information can be provided via SL-BSR. We have concern if UE should transmit almost similar information with SL-BSR via this additional message in frequent way.

	Intel
	
	While the need for providing this information via RRC is questionable, the question seems to ask about the feasibility of providing this information. Strangely worded as it is (still not clear after offline discussion on the real need for this), technically this information can be provided in RRC.


One left issue for PPPR report in SidelinkUEInformation is the concrete signaling format [2]

 REF _Ref514877888 \r \h [3].

Question 2: If the answer to Q1 is yes, how to design the signaling format for PPPR in SidelinkUEInformation? 

a) A list of PPPR value for each destination address;

b) One single value for each destination address, indicating the need of duplication;

c) Others (and please clarify the reason);

	Company
	Preferred option
	Comments if any

	OPPO
	a
	Considering there would be a set of PPPR value associated with each PSID/ITS-AID (there might be both PPPR value above or below the threshold included), we prefer the simple solution to report the set of associated PPPR value to network explicitly.

	Huawei
	/
	If yes is agreed for Q1, we think only PPPR value(s) (for the traffic available to send) need to be include. This reporting, to us, is just useful for the eNB to configure the LCG-PPPR mapping for those PPPR(s) now really having data. It is unclear to us why reported PPPR value(s) need to be associated with DST.

	ZTE
	a
	Agree with OPPO, we think it is beneficial for the UE to report the PPPR value associate with V2X service (in terms of destination id) in SidelinkUEInformation. If the PPPR value is high enough for data duplication, the eNB may configure two non-overlapping carrier set to UE for this V2X service.

	Qualcomm
	a
	As explained in Q1, upper layer configures PSID-PPPR allowed values and PSID-Dest Layer 2 ID mapping in V2X layer. This means, the UE can obtain some PPPR information for a certain Destination Layer 2 ID based on the configuration from V2X control function, even before application layer starts to generate traffic. Of course, UE can always update its report in a new SidelinkUEinformation to reflect the actual traffic situation.

	IDC
	a
	Assuming we can obtain this information at the AS layer, reporting this information can be used for configuring duplication for a UE (e.g. providing the orthogonal lists).  However, we still think there is a problem with the granularity of PPPP/PPPR mapping to LCG ID in that 4 LCGs cannot be used to represent both PPPP and PPPR without some changes to BSR.  This is because it is possible that a destination ID may support all PPPR values.

The only way to resolve the granularity problem is by reporting the duplicated data in BSR.

	Lenovo
	A
	We think it is beneficial to report PPPR values for all destination id that V2X UE interested. This kind of way could provide eNB full flexibility to configure PPPR threshold.

Then whether to report a list of PPPR value or one single value, we tend to agree with OPPO

	Nokia
	a
	Similar reasoning to the one presented by OPPO. Option b) also gives some knowledge, so can be also considered, if Option a) is not acceptable. 

The key question is also how large can be the span of PPPRs per each service/destination. If excessive then Huawei’s concern could be valid and such reporting may not help the NW a lo (as the actual packet’s PPPR matters eventually).


There are two options (depending on NW decision) for mapping PPPP and PPPR to LCG to enable the NW to report buffer status associated with duplicated logical channels.  

With the first mapping, PPPR reporting is associated only with on LCG – a LCG is configured with the PPPR values the NW wants buffer status associated with:

	PPPP
	LCG

	1, 2
	1

	3, 4
	2

	5, 6, 7, 8
	3


	PPPR
	LCG

	PPPR>Thesh_PPPR
	4


With the second mapping, PPPP and PPPR are mapped to each LCG, and the UE reports buffer status for logical channels with associated PPPP and PPPR

	PPPP
	PPPR
	LCG

	1, 2, 3, 4
	1, 2
	1

	1,2,3,4
	3,4
	2

	5, 6, 7, 8
	5,6
	3

	5,6,7,8
	7,8
	4


With the first mapping, 8PPPPs are now mapped to only 3 LCG.  With the second mapping 8PPPPs are now mapped to only 2 LCGs.  In either case, there the granularity and therefore scheduler performance of Rel14 PPPP is now affected by the introduction of PPPR in Rel15.

Question 3: Do companies agree that the use of different LCGs to report PPPP and PPPR results in a reduction of the granularity in PPPP reporting and impacts scheduling performance compared to Rel14.

	Company
	Y/N
	Comments if any

	Intel
	Y
	Strictly speaking, if we need to consider the worst case, i.e. all possible combinations of PPPP and PPPR that need to be reported, there is indeed a reduction in granularity of reporting.

	Qualcomm
	Y
	Qualcomm has concern about the RAN2 agreement that 2-bit LCGID is used to provide a mapping to represent the combination of 8 PPPP and 8 PPPR values. To support additional PPPR reporting in BSR will sacrifice the PPPP reporting 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


For NR duplication, the NW the total buffer status associated with each LCG and is also aware of the logical channels that are configured for duplication.  In example 1 above, the network cannot distinguish the priority information for any of the buffer status reported in LCG4.  In example 2 above, the network can know the duplicated buffer status associated with high priority PPPP, but not for low priority PPPP.  However, PPPP and PPPR are independent application layer parameters and there are SA1 use cases which have requirements of high PPPR (reliability) but lower requirements of PPPP (PDB).
Question 4: Do companies agree that use of different LCGs to report PPPP and PPPR results in the scheduler having limited knowledge of the amount of duplicated traffic associated with each PPPP.

	Company
	Y/N
	Comments if any

	Intel
	Y
	

	Qualcomm
	Y
	RAN2 shall not have a design based on the assumption that PPPR and PPPP has some correlation. Such an assumption is not guaranteed.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


In offline discussion, companies were concerned with addressing this problem using a solution that impacts BSR format, or creates excessive specification effort.  A solution proposed to the above problem that maintains the current mapping table in the draft RRC CR is to report buffer status twice in the same buffer status report using same LCG (set of logical channels associated to a PPPP). The first report is associated with the total buffer status associated with the logical channels having PPPP mapped to that LCG (regardless of PPPR), and the second is the buffer status of logical channels with the mapped PPPP also having mapped PPPR.

	LCG
	PPPP
	PPPR

	1
	1, 2
	1,2

	2
	3,4
	1,2

	3
	5,6
	1,2,3,4

	4
	7,8
	1,2,3


If the UE has logical channels for a given PPPP that also have PPPR that meet the RRC mapping, it includes a second triplet with the same destinationID and LCGID, and the buffer status is the number of packets with the associated PPPP that also have PPPR that match the RRC configured mapping.
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An addiional open issue from the last meeting was whether additional PPPR information should be reported
in SidelinkUEInformation. PPPR information required for NW scheduling has already been agreed o be
provided in SL-BSR. In addition, similar to PP, there is no expectation from SA2 that certain PPPR values
would be tied explicitly to a specific destination ID of carrier frequency. As a resulf, at transmission of the
SidelinkUEInformation (i. at the fime where the UE indicates it wishes to receive/transmit V2X), there is no
information on PPPR avalable at the UE.

Proposal 3 No additional PPER information s sent in SidelinkUEInformation message.

2.2 PPPR Handling in Mode 4

In both mode 3 and mode 4, it was agreed to activate duplication based on a network configured PPPR
threshold. When a packet is received by the UE upper layers with PPPR above this threshold, the UE
performs duplication of the packet and sends the same PDCP PDU to two different RLC entities associated
with different carriers.

For the mode 4 out-of-coverage case, the UE does not have access to the configured threshold. As with
other cases of configuration for out of coverage, the UE can determine the PPPR threshold for activation of
packet duplication based on pre-configuration.

Proposal : A UE outof-coverage uses pre-configured PPPR threshold(s) to determine whether to

enable/disable packet duplication.

The need for packet duplication depends not only on the packet characteristcs from the upper layers (e.g.
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Question 5: Do companies agree that the above method can be used to resolve the issues in question 3 and 4 with the existing RRC signalling (PPPR to LCG table in RRC), and without changes to the existing BSR format.

	Company
	Y/N
	Comments if any

	Intel
	Y
	The above method works, i.e. the UE indicates the data corresponding to set of mapped PPPP and also the duplicated data depending on configured PPPRs. So, it does solve the issue(s) indicated above. However, there is the question of whether strictly speaking the BSR mechanism is completely unchanged as we are now indicating duplicated data for different PPPP values using BSR. The second aspect is increased reporting overhead, but it seems inevitable if we are to indicate additional information and maintain the same granularity of reporting. But, we are ok in principle.

	Qualcomm
	Y with comments
	Yes, by separating the PPPR information from the LCGID-PPPP-PPPR mapping table, and allow RRC to configure a dedicated PPPR threshold per “Destination ID-LCGID”, the UE can report BSR twice as a way to differentiate PPPR related BSR reporting without changing BSR format, However, a more orthodox way is to change/design the BSR format to at least provide some different values in the fields other than “BS data size” field. But given that companies have concern to change BSR format, maybe this could be a compromise, Finally, I think this scheme can be complementary to the report of PPPR values in SidelinkUEinfomation, and work together.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 6: Do companies think other solutions (other than the one in question 5) are also possible – if so, please indicate.

	Company
	Y/N
	Comments if any

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


For Q1, majority view is that it is feasible to include PPPR information in SidelinkUEInformation. The companies who choose NO raise questions on the availability of the PPPR association info configured at V2x layer, companies who selects YES believe that is up to UE implementation, and thus no additional spec work is needed.
For Q2, majority view is go for option a), i.e., to include the associated PPPR information for each destination address.

Proposal 1 A list of PPPR value for each destination address is reported in SidelinkUEInformation.
For Q3-Q6, no enough discussion yet, maybe we can address them online
3 Conclusion

This contribution summarizes the offline discussion on PPPR information report. 

Based on companies’ input, the proposals achieved by this email discussion are shown as follows.

Proposal 1
A list of PPPR value for each destination address is reported in SidelinkUEInformation.
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