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Introduction
In this contribution, we discuss the general specification framework regarding the introduction of UE capabilities for 5G V2X with NR SL in TS 38.306, and propose a corresponding TP. RAN2 is suggested to agree on the general framework proposed by this paper, and adopt the proposed TP into TS 38.306. 
Discussion
The UE capabilities in TS 38.306 [1] today are all specified for Uu interface. For the WI of 5G V2X with NR SL, however, the UE capabilities are introduced for NR PC5 interface, i.e. another radio interface whose functionalities can be independent of Uu to a large extent and for which UE capabilities can be rather different from those for Uu.
Specifically, there is the possibility that some UE vendors motivate to implement a UE with strong Uu capabilities to support comprehensive 5G Uu functionalities, and implement a simple version of PC5 features at the same time, as an added-value functionality, with only some basic NR SL capabilities regarded as sufficient to support a limited set of V2X services (e.g. basic safety V2X services). By contrast, there is also the likeliness that some other UE vendors aim to develop an SL-oriented product which targets powerful NR PC5 capabilities to support more diversified services (e.g. advance V2X services), but only implements some very basic Uu functionalities, e.g. as simple as only supporting SL specific signalling from Uu. 
What above discussions means, the UE capabilities for Uu and those for PC5 should be decoupled from each other to a large extent, with possibility one implemented in a complicated way and the other in a simple way. From a UE vendor’s point of view, neither of the possibility discussed above for UE capability implementation should be precluded by the specification, and it is all up to the UE vendors themselves to decide how to implement the capabilities for the two interfaces respectively. Even for the same functionality, e.g. those radio bearer related L2 parameters, the UE capability across the two interfaces are not necessarily the same either; instead, they should be implemented separately. 
Observation 1: Across NR Uu and NR PC5, it is likely that a UE vendor wants to implement powerful UE capabilities for one interface and a simple version of UE capabilities for the other. This should not be precluded by the specification, and it is all up to the UE vendors to decide how to implement the capabilities for the two interfaces respectively. 
Observation 1a: Even for the same functionality, the related UE capability across the two interfaces are not necessarily the same, and should be independently specified across NR Uu and NR PC5. 
In fact, the UE capabilities for Uu and those for PC5 have already been separately specified in LTE [2], without mingling them in any subclause. This basic principle should be followed also in TS 38.306. 
Observation 2: In LTE, UE capabilities for Uu and those for PC5 are separately specified in TS 36.306 without coupling between them. This basic principle should be inherited in TS 38.306. 
UE capabilities specified in TS 38.306 mainly involve three aspects: Supported max data rate, Total layer 2 buffer size and UE Capability Parameters. Then following the basic principle of LTE capability specification, we propose to introduce these three aspects specifically for NR PC5, and specify them separately from Uu capabilities. 
Proposal 1: Following the basic structure of TS 36.306 in LTE, introduce “Supported max data rate”, “Total layer 2 buffer size” and “UE capability Parameters” specific for NR PC5 in TS 38.306., and specify them in separate subclauses apart from the existing subclauses for Uu. 
Based on Proposal 1, a text proposal on the general specification framework for TS 38.306 is given in the Appendix, and RAN2 is asked to agree on the TP as the baseline for TS 38.306 running CR. 
Proposal 2: RAN2 to agree the TP in the Appendix as the general framework to introduce NR PC5 capability in TS 38.306. 
Conclusion
[bookmark: OLE_LINK3]In this paper, we discuss the general framework for the introduction of UE capabilities for 5G V2X with NR SL in TS 38.306. The basic design principles that should be followed are observed as follows:
Observation 1: Across NR Uu and NR PC5, it is likely that a UE vendor wants to implement powerful UE capabilities for one interface and a simple version of UE capabilities for the other. This should not be precluded by the specification, and it is all up to the UE vendors to decide how to implement the capabilities for the two interfaces respectively. 
Observation 1a: Even for the same functionality, the related UE capability across the two interfaces are not necessarily the same, and should be independently specified across NR Uu and NR PC5. 
Observation 2: In LTE, UE capabilities for Uu and those for PC5 are separately specified in TS 36.306 without coupling between them. This basic principle should be inherited in TS 38.306. 
Based on the above observations, the following proposals are proposed:
Proposal 1: Following the basic structure of TS 36.306 in LTE, introduce “Supported max data rate”, “Total layer 2 buffer size” and “UE capability Parameters” specific for NR PC5 in TS 38.306., and specify them in separate subclauses apart from the existing subclauses for Uu. 
[bookmark: _GoBack]Proposal 2: RAN2 to agree the TP in the Appendix as the general framework to introduce NR PC5 capability in TS 38.306. 
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Appendix: Text Proposal to TS 38.306
The Text Proposal in this section is provided based on TS 38.306, V15.8.0.
	[bookmark: _Toc437334462]STRAT OF TEXT PROPOSAL


[bookmark: _Toc12750879]4	UE radio access capability parameters
[bookmark: _Toc12750880]4.1	Supported max data rate
[bookmark: _Toc12750881]4.1.1	General
The DL and UL max data rate supported by the UE is calculated by band or band combinations supported by the UE. A UE supporting MR-DC shall support the calculated DL and UL max data rate defined in 4.1.2.
The SL max data rate supported by the UE which supports NR sidelink communication or V2X sidelink communication is calculated by [Factors to be decided by RAN1] supported by the UE, and it is specified separately from the DL and UL max data rate. 
[bookmark: _Toc12750882]4.1.2	Supported max data rate for DL and UL
For NR, the approximate data rate for a given number of aggregated carriers in a band or band combination is computed as follows.


wherein
J is the number of aggregated component carriers in a band or band combination
Rmax = 948/1024
For the j-th CC,
	[image: ] is the maximum number of supported layers given by higher layer parameter maxNumberMIMO-LayersPDSCH for downlink and maximum of higher layer parameters maxNumberMIMO-LayersCB-PUSCH and maxNumberMIMO-LayersNonCB-PUSCH for uplink.

	 is the maximum supported modulation order given by higher layer parameter supportedModulationOrderDL for downlink and higher layer parameter supportedModulationOrderUL for uplink.

	is the scaling factor given by higher layer parameter scalingFactor and can take the values 1, 0.8, 0.75, and 0.4.

	 is the numerology (as defined in TS 38.211 [6])



[bookmark: OLE_LINK8]	 is the average OFDM symbol duration in a subframe for numerology , i.e. . Note that normal cyclic prefix is assumed.




	 is the maximum RB allocation in bandwidth  with numerology , as defined in 5.3 TS 38.101-1 [2] and 5.3 TS 38.101-2 [3], where  is the UE supported maximum bandwidth in the given band or band combination.

	is the overhead and takes the following values
0.14, for frequency range FR1 for DL
0.18, for frequency range FR2 for DL
0.08, for frequency range FR1 for UL
0.10, for frequency range FR2 for UL
NOTE:	Only one of the UL or SUL carriers (the one with the higher data rate) is counted for a cell operating SUL.
The approximate maximum data rate can be computed as the maximum of the approximate data rates computed using the above formula for each of the supported band or band combinations.
For EUTRA in case of MR-DC, the approximate data rate for a given number of aggregated carriers in a band or band combination is computed as follows.

Data rate (in Mbps) = 
wherein
J is the number of aggregated EUTRA component carriers in MR-DC band combination
is the total maximum number of DL-SCH transport block bits received within a 1ms TTI for j-th CC, as derived from TS36.213 [19] based on the UE supported maximum MIMO layers for the j-th CC, and based on the maximum modulation order for the j-th CC and number of PRBs based on the bandwidth of the j-th CC according to indicated UE capabilities.
The approximate maximum data rate can be computed as the maximum of the approximate data rates computed using the above formula for each of the supported band or band combinations.
For MR-DC, the approximate maximum data rate is computed as the sum of the approximate maximum data rates from NR and EUTRA.
4.1.2a	Supported max data rate for SL
For NR sidelink, the approximate data rate for is computed as follows:
[FFS pending RAN1 WG decision]
For V2X sidelink, the approximate data rate for is computed as follows.
[FFS pending RAN2 WG decision based on TS 36.306]

	NEXT TEXT PROPOSAL


[bookmark: _Toc12750883]4.1.3	Void
[bookmark: _Toc12750884]4.1.4	Total layer 2 buffer size for DL and UL
The total layer 2 buffer size is defined as the sum of the number of bytes that the UE is capable of storing in the RLC transmission windows and RLC reception and reordering windows and also in PDCP reordering windows for all radio bearers.
The required total layer 2 buffer size in MR-DC and NR-DC is the maximum value of the calculated values based on the following equations:
-	MaxULDataRate_MN * RLCRTT_MN + MaxULDataRate_SN * RLCRTT_SN + MaxDLDataRate_SN * RLCRTT_SN + MaxDLDataRate_MN * (RLCRTT_SN + X2/Xn delay + Queuing in SN)
-	MaxULDataRate_MN * RLCRTT_MN + MaxULDataRate_SN * RLCRTT_SN + MaxDLDataRate_MN * RLCRTT_MN + MaxDLDataRate_SN * (RLCRTT_MN + X2/Xn delay + Queuing in MN)
Otherwise it is calculated by MaxDLDataRate * RLC RTT + MaxULDataRate * RLC RTT.
NOTE:	Additional L2 buffer required for preprocessing of data is not taken into account in above formula.
The required total layer 2 buffer size is determined as the maximum total layer 2 buffer size of all the calculated ones for each band combination and the applicable Feature Set combination in the supported MR-DC or NR band combinations. The RLC RTT for NR cell group corresponds to the smallest SCS numerology supported in the band combination and the applicable Feature Set combination.
wherein
X2/Xn delay + Queuing in SN = 25ms if SCG is NR, and 55ms if SCG is EUTRA
X2/Xn delay + Queuing in MN = 25ms if MCG is NR, and 55ms if MCG is EUTRA
RLC RTT for EUTRA cell group = 75ms
RLC RTT for NR cell group is defined in Table 4.1.4-1
Table 4.1.4-1: RLC RTT for NR cell group per SCS
	SCS (KHz)
	RLC RTT (ms)

	15KHz
	50

	30KHz
	40

	60KHz
	30

	120KHz
	20


4.1.4a	Total layer 2 buffer size for SL
[FFS pending RAN2 WG decision]
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[bookmark: _Toc12750885]4.2	UE Capability Parameters
[bookmark: _Toc12750886]4.2.1	Introduction
The following clauses define the UE radio access capability parameters. Only parameters for which there is the possibility for UEs to signal different values are considered as UE radio access capability parameters. Therefore, mandatory features without capability parameters that are the same for all UEs are not listed here.
The network needs to respect the signalled UE radio access capability parameters when configuring the UE and when scheduling the UE.
The UE may support different functionalities between FDD and TDD, and/or between FR1 and FR2. The UE shall indicate the UE capabilities as follows. In the table of UE capability parameter in subsequent clauses, "Yes" in the column by "FDD-TDD DIFF" and "FR1-FR2 DIFF" indicates the UE capability field can have a different value for between FDD and TDD or between FR1 and FR2 and "No" indicates if it cannot. "FD" in the column indicates to refer the associated field description. "FR1 only" or "FR2 only" in the column indicates the associated feature is only supported in FR1 or FR2 and "TDD only" indicates the associated feature is only supported in TDD.
1>	set all fields of UE-NR/MRDC-Capability except fdd-Add-UE-NR/MRDC-Capabilities, tdd-Add-UE-NR/MRDC-Capabilities, fr1-Add-UE-NR/MRDC-Capabilities and fr2-Add-UE-NR/MRDC-Capabilities, to include the values applicable for all duplex mode(s) and frequency range(s) that the UE supports;
1>	if UE supports both FDD and TDD and if (some of) the UE capability fields have a different value for FDD and TDD
2>	if for FDD, the UE supports additional functionality compared to what is indicated by the previous fields of UE-NR/MRDC-Capability:
3>	include field fdd-Add-UE-NR/MRDC-Capabilities and set it to include fields reflecting the additional functionality applicable for FDD;
2>	if for TDD, the UE supports additional functionality compared to what is indicated by the previous fields of UE-NR/MRDC-Capability:
3>	include field tdd-Add-UE-NR/MRDC-Capabilities and set it to include fields reflecting the additional functionality applicable for TDD;
1>	if UE supports both FR1 and FR2 and if (some of) the UE capability fields have a different value for FR1 and FR2:
2>	if for FR1, the UE supports additional functionality compared to what is indicated by the previous fields of UE-NR/MRDC-Capability:
3>	include field fr1-Add-UE-NR/MRDC-Capabilities and set it to include fields reflecting the additional functionality applicable for FR1;
2>	if for FR2, the UE supports additional functionality compared to what is indicated by the previous fields of UE-NR/MRDC-Capability:
3>	include field fr2-Add-UE-NR/MRDC-Capabilities and set it to include fields reflecting the additional functionality applicable for FR2;
NOTE:	The fields which indicate "shall be set to 1" in the following tables means these features are purely mandatory and are assumed they are the same as mandatory without capability signaling.
For optional features, the UE radio access capability parameter indicates whether the feature has been implemented and successfully tested. For mandatory features with the UE radio access capability parameter, the parameter indicates whether the feature has been successfully tested. In the table of UE capability parameter in subsequent clauses, "Yes" in the column by "M" indicates the associated feature is mandatory and "No" indicates the associated feature is optional. "CY" in the column indicates the associated feature is conditional mandatory and the condition is described in the field description. "FD" in the column indicates to refer the associated field description. Some parameters in subsequent clauses are not related to UE features and in the case, "N/A" is indicated in the column.
UE capability parameters have hierarchical structure. In the table of UE capability parameter in subsequent clauses, "Per" indicates the level the associated parameter is included. "UE" in the column indicates the associated parameter is signalled per UE, "Band" indicates it is signalled per band, "BC" indicates it is signalled per band combination, "FS" indicates it is signalled per feature set (per band per band combination), "FSPC" indicates it is signalled per feature set per component carrier (per CC per band per band combination), and "FD" in the column indicates to refer the associated field description.
UE radio access capability parameters for NR SL are defined separately from those for DL and UL. The UEs involving in unicast for NR sidelink communication can signal UE radio access capability parameters for SL with each other, and either UE needs to respect the signalled UE access capability parameters by the other.
[bookmark: _Toc12750887]4.2.2	General parameters
<Unrelated Texts Omitted>
[bookmark: _Toc12750888]4.2.3	SDAP Parameters
<Unrelated Texts Omitted>
[bookmark: _Toc12750889]4.2.4	PDCP Parameters
<Unrelated Texts Omitted>
[bookmark: _Toc12750890]4.2.5	RLC parameters
<Unrelated Texts Omitted>
[bookmark: _Toc12750891]4.2.6	MAC parameters
<Unrelated Texts Omitted>
[bookmark: _Toc12750892]4.2.7	Physical layer parameters
<Unrelated Texts Omitted>
[bookmark: _Toc12750904][bookmark: _Toc12750909]4.2.8	Void
<Unrelated Texts Omitted>
[bookmark: _Toc12750905]4.2.9	MeasAndMobParameters
<Unrelated Texts Omitted>
[bookmark: _Toc12750906]4.2.10	Inter-RAT parameters
<Unrelated Texts Omitted>
4.2.11	Void
<Unrelated Texts Omitted>
[bookmark: _Toc12750910]4.2.12	Void
<Unrelated Texts Omitted>
[bookmark: _Toc12750911]4.2.13	IMS Parameters
<Unrelated Texts Omitted>
[bookmark: _Toc12750912]4.2.14	RRC buffer size
<Unrelated Texts Omitted>
4.2.X	Sidelink parameters
[FFS pending RAN1/2/3/4 WGs decision]
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