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1 Introduction

RAN2#102 has agreed the follows
Agreements

1: 
UE only reports {destination index 0, LCG1, X}. eNB finds out both f1 and f2 are related to this destination ID according to SidelinkUEInformation and provide resource grant on f1 (X-Y) and f2 (Y) to jointly carry data volume X. Y is a value between (0, X). 36.321 will specify it with normative text.
In this contribution, we discuss the left issue of sidelink BSR.
2 Discussion
As raised in [1], due to the introduced PPPR-LCG association in Rel-15, there is an issue of reduced granularity of PPPP characteristic in BSR. This issue is illustrated as following Figure 1, i.e.,

· Before PPPR association with LCG is introduced, the PPPP categorization can reach 4 levels;

· After PPPR association with LCG is introduced, the PPPP categorization can only reach less than 3 levels;
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Figure 1 PPPP/PPPR-LCG mapping before / after PPPR association is introduced (where each circle is for a combination of a single PPPP-value and a single PPPR value)
For this issue, i.e., to keep the granularity of PPPP differentiation of 4 levels, there could be the following solution candidates:

· Alt-A: Do nothing;

· Alt-B: use 2-time report to take care of the PPPR dimension [1], i.e., the UE can have one of the BSRs reporting the total sum of data available in a LCG and having the other one only reporting the partial data volume above / below PPPR-threshold. 
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In order to schedule both the carriers used for non-duplicated and duplicated data, the scheduler needs to
know the amount of data requiring duplication (PPPR 1,2,3,4 in the above example), as well as the amount
of data not requiring duplication. As a result, the set of 8 priorities needs to be divided among fewer LCG to
account for PPPP information. This results in a reduction in the granularity of PPPP to LCG mapping and
therefore to worse scheduler performance when compared to Rel14 where PPPR was not present.
Specifically, the scheduler will be less able to properly prioritize different UEs reporting status for the same
LCG but for different priorities.

Observation 1:  Use of the 4 LCGs to report buffer status related to both PPPP and PPPR results in a
reduction of the granularity in PPPP reporting, and scheduling performance, compared to
Rel14.

As a guiding principle, the performance of a feature in one release should not be affected by the introduction
of a new feature in a subsequent release. Furthermore, in Rel14, mapping of 8 PPPP to the existing 4 LCG
was in itself already a simplification that was made which reduced the ability of the scheduler to distinguish
UEs with different priorities. It would therefore be necessary to modify BSR reporting to avoid further
reduction in performance for Rel15.

Proposal 1: RAN2 to modify BSR reporting to handle PPPR so that at least granularity of PPPP to
LCG mapping of Rel14 is possible also with Rel15.

£ 2.2 Options for Handling PPPP/PPPR

A number of options are possible for addressing the above problem were discussed in RAN2#102 and each
of them has relatively low specification effort. These are further described and compared, and baseline CRs
for each option have been provided separately (include references)

= Option 1 — Double reporting of buffer status for the same Destination/LCG(R2-180xxxx)

In one solution, the UE reports buffer status twice for the same destination and LCG by including the

destination index/LCG pair twice in the BSR report. The first report is associated with the total buffer status

= associated with the logical channels having PPPP mapped to that LCG by RRC (regardless of PPPR), and

the second is the buffer status of logical channels with the RRC-mapped PPPP which also have PPPR that

match the PPPR mapped to that LCG by RRC. 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,

BS of LCHwith BS (duplicate) of LCHs with and the buffer status is the number of packets with the associated PPPP that also have PPPR that match the

- LCGIDT | PPPPe mappedto - e PP;;;Q;P;;Z;"‘:CL?G‘D‘B?”" RRC configured mapping. The second report effectively represents the data with the given PPPP that
requires duplication.

BS o LCH wilh
& LCGID1 | PPPPs mappedto BS of LOH with PP FPs mapped
LcG D1

Option 2 — Change BSR format to include optional buffer status related to PPPR (R2-180xxxx)

Option 3 — Increase the number of LCGs to 8 (R2-180xxxx - MAC & R2-180xxxx - RRC)
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Option 4 — Report BSR for PPPR using an unused destination index.

Comparison of the 4 options
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Figure 2 Revised SL-BSR format in [1]
· Alt-C: use destination address to take care of the PPPR dimension;

· Alt-D: extend LCG space to take care of the PPPR dimension;

The reason for Alt-A is considering Rel-15 eV2X as a transition period between the first phase of V2X in LTE Rel-14 and NR-V2X in Rel-16, which is to start soon. In NR-V2X, the LCG mapping is anyway to be re-visited considering the sidelink QoS framework in NR, which is being discussed in SA2, and the LCG space definition in NR, which has been extended to 3-bit for cellular BSR.

Observation 1 Sidelink QoS framework for NR-V2X is being discussed in SA2.

Observation 2 LCG space has been extended in NR for cellular BSR. 

For Alt-B and Alt-C, the advantage is backwards compatibility, compared to Alt-D. To avoid further solutions on the backwards compatibility issue, Alt-B and Alt-C are preferred compared to Alt-D.

Observation 3 LCG space extension would cause backward-compatibility issue.

Furthermore, for Alt-C, considering the agreement on the usage of destination index in BSR for PC5 CA case agreed in RAN2#102,

The value is set to the index of the destination reported in destinationInfoList for sidelink communication or is set to one index among index(es) associated to same destination reported in v2x-DestinationInfoList for V2X sidelink communication.
Therefore, for a V2X service which can be mapped to more than one frequency carriers, due to the agreement above, although multiple destination indices are enumerated for the same destination crossing multiple carriers, only one destination index is used in SL BSR, but the other destination index(es) are wasted. Those wasted destination index can be thus used to indicate the PPPR dimension.

For Alt-B, it relies on the time order for report, without using additional field like LCGID, destination index.
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Figure 3 PPPP/PPPR-LCG mapping by using destination index (left) and time order (right)

The difference is that for Alt-B, since it relies on the reporting order to differentiate the PPPR, even if there is no non-duplicate data in the buffer, for example in the following Figure 4, although no buffered data belonging to PPPR values higher than PPPR threshold for LCG2 and LCG4, i.e., all buffered data is to be duplicated, the report of {destination index, LCG index, data volume} has to be reported twice. Otherwise, network cannot differentiate whether the report is for duplication / non-duplication data. 
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Figure 4 PPPP/PPPR-LCG mapping by using time order 
(where the empty circle means no data in the buffer)
On the contrary, the destination index-based approach has no ambiguity to discern the case that whether there is data for certain PPPR-ranges because a dedicated index is used to represent that range. Therefore, Alt C will have less overhead than Alt B.
Observation 4 Using time order to indicate PPPR would cause unnecessary report, which can be solved if using destination index to indicate PPPR.

Furthermore, the same issue would cause ambiguity to network if truncated Sidelink BSR is reported, e.g., if only the first part is included for a specific LCG in the truncated sidelink BSR, the network would fail to identify whether duplicated data is included in the data volume reported in the first part. This issue can be solved by Alt-C, where the duplication / non-duplication is indicated by the destination address index explicitly.

Observation 5 Using time order to indicate PPPR would cause ambiguity to network if a truncated SL BSR is reported, which can be solved if using destination index to indicate PPPR.

However, both Alt-B and Alt-C would make the PPPR association in LCG configuration unnecessary, since the two alternatives are essentially to represent the PPPR association using timer order or destination address index, instead of LCG ID.
LogicalChGroupInfoList-v15x0 ::=

SEQUENCE (SIZE (1..maxLCG-r13)) OF SL-ReliabilityList-r15
Observation 6 No matter using destination index or using time order to indicate PPPR, this would cause change to ASN.1 we agreed.
Therefore, our first preference is to do nothing, considering the solution is anyway not future proof. Or if RAN2 would like to go for a solution, the destination index based solution is preferred.

Proposal 1 RAN2 does not pursue SL BSR improvement further for Rel-15 LTE-V2X.

Proposal 2 If RAN2 decides to pursue SL BSR improvement, use destination index to indicate the PPPR value range.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
Sidelink QoS framework for NR-V2X is being discussed in SA2.
Observation 2
LCG space has been extended in NR for cellular BSR.
Observation 3
LCG space extension would cause backward-compatibility issue.
Observation 4
Using time order to indicate PPPR would cause unnecessary report, which can be solved if using destination index to indicate PPPR.
Observation 5
Using time order to indicate PPPR would cause ambiguity to network if a truncated SL BSR is reported, which can be solved if using destination index to indicate PPPR.
Observation 6
No matter using destination index or using time order to indicate PPPR, this would cause change to ASN.1 we agreed.


Based on the observations, we propose:
Proposal 1
RAN2 does not pursue SL BSR improvement further for Rel-15 LTE-V2X.
Proposal 2
If RAN2 decides to pursue SL BSR improvement, use destination index to indicate the PPPR value range.


4 Reference

[1] R2-1806830, Open Issues on PPPR, InterDigital

4/4


