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1 Introduction

In RAN2 #101bis, the following agreements were made on PPPR Reporting to the eNB [1] :
Agreements
1: The UE needs to provide PPPR information to the eNB only for mode-3 operations.

2: 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.
3: PPPR information shall be sent by the UE in the MAC CE. FFS if sidelinkUEInformation needs to include PPPR.

4: 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.

5a: The eNB configures packet duplication via RRC. FFS on the details signaling (e.g. per PPPR, highest PPPR, etc.) The UE shall perform packet duplication for the configured PPPR values until deconfigured by eNB reconfiguration.

5b: For BSR, eNB configures mapping information between LCG and PPPR. For activation, eNB configures threshold (details of signaling way will be discussed in stage3 CP) of PPPR for mode3 (dedicated RRC) and mode4 (dedicated RRC for connected, SIB for idle).

6: PPPR is not used for TX carrier selection for packet duplication.
In this contribution, we discuss open aspects of handling of PPPR in mode 3 and mode 4. 

2 Handling of PPPR

2.1 PPPR Handling in Mode 3

In mode 3, the network performs scheduling decisions for the UE based on the information in the SL-BSR.  In the case of data requiring duplication, the application layer will set the PPPR according to the reliability requirements of that packet.  Since the network needs to determine whether to schedule resources on multiple carriers, it needs to be informed of the PPPR information of data in the UEs buffers in order to make scheduling decisions.

At the last RAN2 meeting, it was agreed to re-use the mechanism of PPPP reporting also for PPPR.  Specifically, similar to PPPP, the eNB configures in RRC a mapping between PPPR and LCG, and the UE reports the buffer status for a PPPR for the associated LCG in the SL-BSR report of buffer status.  For PPPP, RRC maps the 8 possible values of PPPP to 4 LCGs.  In the case of PPPR, SA2 has agreed to 8 values of PPPR [2].  In addition, SA2 agreed that each packet from the upper layers can be associated independently with both a  PPPP and PPPR value.
Observation 1:
Packets from upper layers are each associated independently with both PPPP and PPPR.

What was not discussed in detail at the last meeting, however, is the relationship between PPPP and PPPR mappings to an LCG.  In fact, there may be multiple options for mapping both PPPP and PPPR to the 4 LCGs in SL-BSR which re-use the existing SL-BSR MAC CE.

Option 1: Dedicated LCG(s) for PPPR Information

One option for reporting of buffer status associated with both PPPP and PPPR would be to map PPPP and PPPR to different LCGs.  With a total of 4 LCGs, if N LCGs are mapped to PPPP reporting, the 4-N LCGs would be mapped to PPPR reporting.  An example of this is illustrated in the tables below.

	PPPP
	LCG

	1, 2
	1

	3, 4
	2

	5, 6, 7, 8
	3


	PPPR
	LCG

	PPPR>Thesh_PPPR
	4


With this option, the number of LCGs available for reporting of PPPP will now be less than 4 because the network always needs to reserve at least one LCG for PPPR reporting.  This reduction of granularity will result in a reduction in scheduling performance compared to the baseline Rel14, which is undesirable. Enhancements made to later releases should at least maintain the performance of features introduced in earlier releases. 

Observation 2:
Use of different LCGs to report PPPP and PPPR results in a reduction of the granularity in PPPP reporting, and scheduling performance, compared to Rel14.

In addition, this option does not allow the network to determine the amount of data reported by the UE that is required for duplication that is associated with each PPPP.  Since PPPP and PPPR are assigned independently to each packet, the network cannot assume any correlation between the buffer status reported for each PPPP group, and the buffer status reported for PPPR.
Observation 3:
Use of different LCGs to report PPPP and PPPR results in the scheduler not being able to determine the amount of duplicated traffic associated with each PPPP.

Option 2: Independent Mapping/reporting of PPPP and PPPR to LCG

A second possibility for transmitting buffer status associated with both PPPP and PPPR separately using the same BSR format.  This avoids the above loss of granularity but still re-uses the current SL-BSR is to map PPPP and PPPR independently to LCG and report buffer status associated with each PPPP and PPPR separately.  A first report of buffer status for a given destination index and LCG ID could be associated with the buffer status of all logical channels associated with a PPPP while a second report which uses the same destination index and LCG ID would be associated to the buffer status of the configured PPPR across all logical channels.  This is illustrated in the tables below.

	PPPP
	LCG

	1, 2
	1

	3, 4
	2

	5, 6
	3

	7, 8
	4


	PPPR
	LCG

	PPPR>Thesh_PPPR
	1


In this option, full granularity (upto 4 different LCGs) of both PPPP and PPPR are possible.  However, the network can still not determine the amount of duplicated traffic associated with each PPPP as with the first option.
Option 3: PPPR reporting per associated PPPP 
A third option which addresses both issues of granularity and buffer status differentiation between PPPP and PPPR.  The UE can report PPPP buffer status just as legacy UE and also report the corresponding PPPR buffer status associated with the PPPP of the LCG, as shown below. 
	LCG
	PPPP
	PPPR

	1
	1, 2
	PPPR >Thesh_PPPR

	2
	3,4
	PPPR>Thesh_PPPR

	3
	5,6
	PPPR>Thesh_PPPR

	4
	7,8
	PPPR>Thesh_PPPR


Basically, a LCG is mapped with a PPPP and with an associated PPPR.  The PPPR represents the buffer status of logical channels with PPPR above the threshold for the associated PPPPs of that LCG.   

In order to keep the the same BSR format, the BSR associated with a destination index can be reported twice.  The first buffer status of a destination index and logical channel group is associated with the total amount of data for the mapped PPPP.  The second instance with the same destination index and LCG represents the amount of data for the PPPPs associated with that LCG for which duplication is required (PPPR above threshold).   This option should be the preferred one for both PPPP and PPPR.

Proposal 1:
A PPPR threshold is mapped to a LCG ID and associated PPPPs  
Proposal 2:
The UE reports buffer status twice for each destination index and LCG ID; the first report corresponds to the total buffer status of the mapped PPPPs and the second corresponds to the amount of data  of the mapped PPPPs that has PPPR > threshold.

An example is shown in figure below:
1.  For the Dest. ID 3 the UE has BS to report for LCG ID 1 for the associated mapped PPPPs.  In addition the UE has data for which duplication is required for some of the associated PPPPs.  
a. UE sends Dest. ID3, LCG ID1 and BS of mapped PPPPs.  

b. UE sends Dest. ID3, LCG ID1 and BS of the total amount of data requiring duplication for the associated PPPPs mapped to LCG ID1

2. Fro Dest. ID 4, the UE has no PPPR configured or no data requiring duplication, but has data for PPPPs mapped to LCG ID1 and 3.  The UE only reports total buffer status of PPPPs mapped to LCG ID 1 and 3.  

[image: image1.png]Paragraph Spacing

Title TITLE ™ Tite

n TITLE
1_Heading HEONEL ) Heaoma1 Watermark ~Page

Set as Default Color

CHECKED OUT This file has been checked out to you. Check in this file to allow other users to see your changes and edit ths file. | Check In.

S epR | LCG
T2 |1
34 |2

» 55 |3

78 |4

Pani, Diana
BPPP | PPPR Formatted Table

PPPR > Thesh 7
PPPR>Thesh PPPR
PPPR> Thesh PPPR
PPPR

Use the search box for

PPPR>Thes!

glass for everything
presents the buffer

Basically. a LCG is mapped with a PPPP and with an associated PPPR._The PPPR e
status of logical channels with PPPR above the threshold for the associated PPPP of th

In order to keep the the same BSR format, the BSR as:

ociated with a destination index can be reported

-t option (Tt forof
and 1T
same mapped. associated with that LCG
‘As with-option 2, the-existing SL-BSRs still used, however

the mapping.of PPPR to-LCG is ot required:

Mapping of PRER toA LCG-A PPPR threshold is mapped fo a LCG ID and associated
PPPPs s not-configured by the network

data the total-which of the mapped PPPPs that

Page

Pani, Diana
An example is shown n figure below Formatiad Numbred + Love 1+ umbaring Sl
For the Dest 1D 3 the UE has BS to report for LCG ID 1 for the associaled mapped PPPPs._In 3t S Miman: L+ A
‘addition the UE has data for which duplication is required for some of the associated PPPPs. y
3 UE sends Dest D3, LCG ID1 and BS of mapped PPPPs ot —

b.__UE sends Dest. D3, LCG ID1 and BS of the tolal amount of data requiring duplication for oS
ihe associated PPPPs mapped lo LCG IDT
2.F10 Dest.ID 4, the UE has no PPPR configured or no data requirng duplicaton, but has dala for Pani Diana

PPPPs mapped 1o LCG ID1 and 3. The UE only reports total buffer status of PPPPs mapped to
LCGID 1and 3

3 "

G % Sartat: 1+ Algoment Lok + Algnad a: 075

od: Numbared + Level: 1+ umbering Sty
11+ Aigoemant: ek + Abgnad st 0.25°

Formatted: Indent: Left: 0", Hanging: 1.18' LcGint
LcGint

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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An additional 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 to be provided in SL-BSR.  In addition, similar to PPPP, there is no expectation from SA2 that certain PPPR values would be tied explicitly to a specific destination ID of carrier frequency.  As a result, at transmission of the SidelinkUEInformation (i.e. at the time where the UE indicates it wishes to receive/transmit V2X), there is no information on PPPR available at the UE.   
Proposal 3:
No additional PPPR information is 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 4:
A UE out-of-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 characteristics from the upper layers (e.g. the reliability requirements for the packet, which translate to a PPPR value), but also on the channel conditions.  For instance, bad channel conditions caused by fading or collisions with other UE transmissions requires duplication to be used more aggressively to achieve a given application layer reliability requirement.  A UE in RRC_CONNECTED using mode 3 can report CBR measurements to the network as an indication of the potential for collision of transmissions on a given carrier.  The network can then use such measurements as an overall determination of the PPPR threshold to enable duplication to ensure reliability requirements are met.

For the case of mode 4 UEs (RRC_IDLE or out-of-coverage), the network cannot change the threshold for such UEs based on measurements.  As a result, the UE should have some means to adjust the PPPR threshold based on the conditions of the channel.  CBR could be used as the UE measure (to ensure consistency with information available at the network about RRC_CONNECTED UEs), and the UE would then require configuration of different PPPR thresholds depending on the measured CBR. 

Proposal 5:
The mode 4 UE determines the PPPR threshold for activation/deactivation of duplication based on the measured CBR.

3 Conclusion

In this contribution the following observations were made on PPPR handling:

Observation 1:
Packets from upper layers are each associated independently with both PPPP and PPPR.

Observation 2:
Use of different LCGs to report PPPP and PPPR results in a reduction of the granularity in PPPP reporting, and scheduling performance, compared to Rel14.

Observation 3:
Use of different LCGs to report PPPP and PPPR results in the scheduler not being able to determine the amount of duplicated traffic associated with each PPPP.

Based on these observations, the following conclusions were made:

Proposal 1:
A PPPR threshold is mapped to a LCG ID and associated PPPPs  

Proposal 2:
The UE reports buffer status twice for each destination index and LCG ID; the first report corresponds to the total buffer status of the mapped PPPPs and the second corresponds to the amount of data  of the mapped PPPPs that has PPPR > threshold.

Proposal 3:
No additional PPPR information is sent in SidelinkUEInformation message. 

Proposal 4:
A UE out-of-coverage uses pre-configured PPPR threshold(s) to determine whether to enable/disable packet duplication.

Proposal 5:
The mode 4 UE determines the PPPR threshold for activation/deactivation of duplication based on the measured CBR.
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