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Abstract: This contribution proposes updates to KI#2 Solution #21 - QoS Support for NR PC5 ProSe communication.
1. Introduction/Discussion
According to TS 23.287, the PQI is described as follows. 
	[bookmark: _Toc45012567][bookmark: _Toc36126243][bookmark: _Toc27821889][bookmark: _Toc19199099]5.4.3	PC5 QoS characteristics
[bookmark: _Toc45012568][bookmark: _Toc36126244][bookmark: _Toc27821890][bookmark: _Toc19199100]5.4.3.1	General
This clause specifies the PC5 QoS characteristics associated with PQI. The following characteristics defined in TS 23.501 [6] applies, with differences explained in following clauses:
1	Resource Type (GBR, Delay critical GBR or Non-GBR);
2	Priority Level;
3	Packet Delay Budget;
4	Packet Error Rate;
5	Averaging window (for GBR and Delay-critical GBR resource type only);
6	Maximum Data Burst Volume (for Delay-critical GBR resource type only).
Standardized or pre-configured PC5 QoS characteristics, are indicated through the PQI value.
V2X layer may derive non-standardized PC5 QoS characteristics by overriding the standardized or pre-configured value of PC5 QoS characteristics based on V2X Application Requirements from V2X application layer and provide the whole set of non-standardized PC5 QoS characteristics to AS layer.
NOTE:	Non-standardized PC5 QoS characteristics only applies to UE autonomous resources selection mode.


Observation: PQI is not to characterize the data rate in PC5 interface.
According to the table 5.4.4-1 captured in TS 23.287, which is corresponding to the service requirements defined in TS 22.186. Taking PQI = 90 and 91 as example, the example services only describe the services without data rate required for the service:
Table 5.4.4-1: Standardized PQI to QoS characteristics mapping
	PQI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Default Maximum Data Burst Volume
	Default
Averaging Window
	Example Services

	90
	Delay Critical GBR
	3 
	10 ms

	10-4
	2000 bytes
	2000 ms
	Cooperative collision avoidance;
Sensor sharing – Higher degree of automation;
Video sharing – higher degree of automation

	91
	(NOTE 1)
	2
	3 ms
	10-5
	2000 bytes
	2000 ms
	Emergency trajectory alignment;
Sensor sharing – Higher degree of automation

	NOTE 1:	GBR and Delay Critical GBR PQIs can only be used for unicast PC5 communications.



So we propose to remove the data rate described in Example services to avoid misunderstanding.
The default MDBV can be configured according to TS 23.287 as follows,
	[bookmark: _Toc45012574][bookmark: _Toc36126250][bookmark: _Toc27821896][bookmark: _Toc19199106]5.4.3.7	Maximum Data Burst Volume
Maximum Data Burst Volume (MDBV) is defined in clause 5.7.3.7 of TS 23.501 [6].
MDBV denotes the largest amount of data that the PC5 reference point is required to serve within a period of PDB of the PQI.
The MDBV may also be indicated by upper layer, it shall be used instead of the default value.


2. Text Proposal
It is proposed to capture the following changes vs. TR 23.752.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc30666632][bookmark: _Toc31029928][bookmark: _Toc31030819][bookmark: _Toc43388398][bookmark: _Toc43735628][bookmark: _Toc43994201]6.21	Solution #21: QoS Support for NR PC5 ProSe communication
[bookmark: _Toc11148303][bookmark: _Toc30666633][bookmark: _Toc31029929][bookmark: _Toc31030820][bookmark: _Toc43388399][bookmark: _Toc43735629][bookmark: _Toc43994202]6.21.1	Description
This solution addresses Key Issue #2 (Support for NR PC5 ProSe communication). The QoS support differences with what is documented in TS 23.287 [5] clause 5.4 are analysed and new PC5 5QI requirements are added.
[bookmark: _Toc30666634][bookmark: _Toc31029930][bookmark: _Toc31030821][bookmark: _Toc43388400][bookmark: _Toc43735630][bookmark: _Toc43994203]6.21.2	Identify QoS Support Difference
According to the agreed KPI table in TS 22.261 [3] (See Table 7.6.1-1), the consume VR content via tethered VR headset in the interactive service use case identified a new requirement for PC5 communication, where end-to-end latency is 5-10 ms and the required data rate requirement is 0.1-10 Gbps with reliability 99.99%. The decoding capability in the VR headset and the encoding/decoding complexity/time of the stream will set the required bit rate and latency over the direct wireless link between the tethered VR headset and its connected UE, i.e. 5 ms latency corresponds to 100 Mbps data rate and 10ms latency corresponds to 10Gbps.
Some eV2X scenarios can be mapped to already existing Delay Critical GBR PQI Values (see TS 23.287 [5], Table 5.4.4-1). The extended sensors scenario (Sensor information sharing between UEs supporting V2X application) needs to support up to 1Gbps data rate with 10 ms end-to-end latency (see TS 22.186 [19], Table 5.4-1), and support 50Mbps with 3ms end-to-end latency. That means that the recent requirement in V2X cannot satisfy the requirement for interactive service use case consume VR content via tethered VR headset.
Compared with the PQI table for V2X (see TS 23.287 [5]), to support the consume VR content via tethered VR headset in interactive service use case, new PDBs are needed and the corresponding typical MDBV should be updated according to the data rate requirement. Considering that the original Default Priority Level defined in V2X is for safety related communication (e.g. collision avoidance, or emergency trajectory alignment), for Interactive Service, the value Priority Level should be set larger (i.e. lower priority) than those for safety related issue. If the new PQI values are not added, the requirement of the use case consume VR content via tethered VR headset will not be able to find feasible PQI values to support.
[bookmark: _Toc11148306][bookmark: _Toc30666635][bookmark: _Toc31029931][bookmark: _Toc31030822][bookmark: _Toc43388401][bookmark: _Toc43735631][bookmark: _Toc43994204]6.21.3	Adding new PQI values for interactive service
Table 6.21.3-1: Standardized PQI to QoS characteristics mapping
	PQI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Default Maximum Data Burst Volume
	Default
Averaging Window
	Example Services

	New value#1
	Delay Critical GBR
	5
	5ms

	10-4
	20000 bytes
	2000 ms
	Interactive service - consume VR content with high compression rate via tethered VR headset (100Mbps)

	New value#2
	
	6
	10ms

	10-4
	20000  bytes
	2000 ms
	interactive service - consume VR content with low compression rate via tethered VR headset;(10Gbps)
Gaming or Interactive Data Exchanging;




Considering the 10 ms corresponds to the data rate 10 Gbps, the typical MDBV is captured as 20000 bytes. MDBV values can be changed according to application requirements to override the default MDBV values as described in TS 23.287 [5].
NOTE: To support required data rate of 10 Gbps, the max MBDV value set by the application can be 12.5M byte.

The packet delay budgets are captured as 5 ms and 10 ms based on the end-to-end delay captured in TS 22.261 [3].
Editor's note:	Whether the new defined PQI values can be supported by RAN needs to be checked with RAN WGs.
[bookmark: _Toc43735632][bookmark: _Toc43994205]6.21.4	Impacts on services, entities and interfaces


* * * * End of changes * * * *
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