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1. [bookmark: _Ref37249533]Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, we provide our view on the NR V2X UE features in [1].

2. Discussion 
2.1. Basic feature group for NR V2X
Generally, it is acceptable to us to define a basic group of features for NR V2X. Nevertheless, the definition of “basic group” should be carefully considered, given that the Rel-16 NR V2X is mainly designed for Vehicle UE (VUE). In contrast, the minimum UE feature groups for VUE is clearly “not minimal enough” for Pedestrian UE (PUE). For example, in some scenarios, the PUE is not required to support sidelink reception. Further, although support of PSFCH can be considered as a mandatory feature for VUE, it may not mandate for PUE. Therefore, if a basic feature group is defined in Rel-16, it should be considered as a basic set for VUE, and the network should expect that a new basic set for PUE may be defined in the future release.
[bookmark: _Ref37249288]Proposal 1: A basic feature group is defined in Rel-16 for VUE, and the network should expect that a new basic set for PUE may be defined in the future release.

The following features can be considered as the basic features for VUE in Rel-16:
· 15-1	Receiving NR sidelink
· 15-2	Transmitting NR sidelink mode 1 scheduled by NR Uu
· 15-3	Transmitting NR sidelink mode 2 
· 15-4	Synchronization sources for NR sidelink
· 15-11	PSFCH format 0
· 15-14 	Sidelink CSI report
· 15-19	Support of rank 2 reception
[bookmark: _Ref37249292]Proposal 2: The basic feature group for VUE includes 15-1, 15-2, 15-3, 15-4, 15-11, 15-14 and 15-19.

2.2. Numerology
It is RAN4’s reasonability to define the subcarrier spacing and CP length for each band. Therefore, RAN1 should not define the capability of SCS and CP length in RAN1’s FGs. Therefore, for 15-1, 15-2, and 15-3, the corresponding components should be defined in the way that the UE can transmit or receive using the subcarrier spacing and CP length defined for a given band in RAN4. Alternatively, these components can be removed from RAN1 and discussed in RAN4.
[bookmark: _Ref40199010]Proposal 3: The subcarrier spacing and CP length that UE supported in sidelink for a given band should be defined in RAN4. RAN1 does not define the supported SCS/CP in RAN1 UE FG.

Moreover, it has been agreed that slot based transmission is mandatory for sidelink operation in NCP. This agreement is captured in 15-1, 15-2, and 15-3, respectively, by explicit support of 14-symbol sidelink transmission. However, if ECP is supported for a given band, it seems that the 12-symbol sidelink slot and the DMRS patterns should be supported in 15-1, 15-2, and 15-3 as well.
[bookmark: _Ref40199012]Proposal 4: 12-symbol SL slot (and 9 symbol in case of PSFCH presence), as well as the associated DMRS patterns, should be supported in 15-1, 15-2 and 15-3 if ECP is supported in a given band.

2.3. Sidelink capability reporting
According to the latest RRC spec (i.e., section 6.6.2 [2]), the RRCReconfigurationSidelink message sent in PC5 depends on many UE features such as support of sidelink CSI-RS, number of antenna ports, etc. Therefore, the following features should be reported to the peer UE in PC5:
· 15-14	Sidelink CSI report
· 15-18	Support of rank 2 transmission
· 15-19	Support of rank 2 reception
[bookmark: _Ref37249294]Proposal 5: The following features should be reported in PC5-RRC between UEs: 15-14, 15-18, and 15-19.

On the other hand, RAN2 has agreed that SL capability reported in PC5-RRC should also be reported to network, according to the following highlighted agreement [3]:
Agreements on capabilities: 
1: 	For LTE-Uu controlling NR-PC5, define the NR PC5 band combination in UE-EUTRA-Capability.
2:	For NR-Uu controlling LTE-PC5, define the NR PC5 band combination in UE-NR-Capability.
3:	Working assumption: The band combination of mixed LTE-PC5 and NR-PC5 will be reported, in addition to pure LTE-PC5 band combination and NR-PC5 band combination.
4:	RRC_CONNECTED UE reports the received SL capability via PC5-RRC to network.
5:	RAN2 not pursue UE reporting the SL capability to network for network to transfer the SL capability to the counterpart UE.
6:	For layer-2 buffer size, leave the decision of maximum data rate discussion to RAN1, and only focus on RTT in RAN2.
7:	Disallow autonomous update of UE capability on PC5.
8:	For SL capability report on Uu-RRC, introduce MAC parameters: a) LCP restriction, b) Logical channel SR-delay timer, c) Multiple CGs.
9:	For SL capability report on PC5-RRC, introduce PDCP parameter: a) Out of order delivery.
These capabilities are beneficial for network scheduling in mode-1, or configuration provision such as the xOverhead for TSB determination, etc. In order to align with RAN2’s agreement, the RAN1 FGs that reported in PC5-RRC should also be reported to network. 
[bookmark: _Ref40199021]Proposal 6: In order to align with RAN2’s agreement of reporting SL capability to network, the RAN1 FGs that reported in PC5-RRC should also be reported to network.

Moreover, the feature 15-6 (Short-term time-scale TDM for in-device coexistence) should be reported to network, so that the network can determine whether long-term or short-term TDM based solution can be deployed. Further, in the case of mode-1 resource allocation with short-term in-device coexistence enabled, the scheduler should be aware that any scheduling subject to a specific processing time restriction will be properly handled. It may furher provide better resource assignment based on the detailed processing time restriction. Besides, it is also beneficial for IOT testing. 
When reporting to the network, the same set of values of “X” in feature 15-7 (Transmitting LTE sidelink mode 3 scheduled by NR Uu) can be reused for defining the inter-RAT conflict resolution time.
[bookmark: _Ref37249295]Proposal 7: The same set of values of “X” in feature 15-7 (Transmitting LTE sidelink mode 3 scheduled by NR Uu) can be reused for defining the inter-RAT conflict resolution time in feature 15-6.

Besides, the network should be aware of the support of open-loop SL power control, in order to manage the interference between sidelink and Uu interfaces, and interference between UEs in sidelink. Thus, the feature 15-23 should also be reported to network.
[bookmark: _Ref37249297]Proposal 8: The following features should be reported to network: 15-6, 15-14, 15-18, 15-19, and 15-23.

2.4. Maximum data rate
RAN2 requests RAN1 to discuss the maximum data rate for sidelink according to the LS in [4]. 
The maximun data rate defined for Uu (as follow) can be largely reused for sidelink, with sidelink specific parameters, such as the maximum number of supported layers, modulation order, aggregated carriers, etc. However, there are some remaining details to be discussed.
	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


[bookmark: _Ref32606510]Proposal 9: The maximum data rate defined for Uu can be largely reused for sidelink with sidelink specific parameters.

Firstly, the scaling factor for sidelink should be discussed. The scaling factor in Uu is defined in order to enable UE to support higher modulation order without increasing the maximum data rate. For example, a UE supporting 256QAM is only able to reach 64QAM peak data rate for a particular number of MIMO layers and carriers. Considering that the main target of Rel-16 V2X is to support VUE, defining multiple scaling factors seems not necessary.
[bookmark: _Ref40199031]Proposal 10: The scaling factor is defined as 1 for deriving sidelink maximum data rate.

Secondly, the overhead for sidelink should be defined. In order to obtain the peak sidelink data rate for a UE, the following aspects should be considered for FR1:
	Sidelink overhead per slot for FR1

	PSCCH
	2 symbol PSCCH  with a sub-channel size of 10 PRB is assumed.

	2nd stage SCI
	SCI format 2-A with coding rate similar to 1st SCI is assumed.

	PSFCH
	Slot without PSFCH is assumed.

	AGC and GP symbols
	Two symbols per slot

	DMRS
	Two-port DMRS is assumed.

	CSI-RS
	Two-port CSI-RS is assumed.

	S-SSB
	One S-SSB (one whole slot) per 160ms is assumed.


Based on these assumptions, the overhead is around 0.23 for sidelink in FR1. For FR2, the overhead is increased to around 0.28 due to the presence of PT-RS and denser S-SSB, but it highly depends on the configurations. 
[bookmark: _Ref40199039]Proposal 11: The overhead is defined as 0.23 and 0.28 in FR1 and FR2 for deriving sidelink maximum data rate.

3. Conclusion
In the contribution, we provide our view on the NR V2X UE features with the following proposal:
Proposal 1: A basic feature group is defined in Rel-16 for VUE, and the network should expect that a new basic set for PUE may be defined in the future release.
Proposal 2: The basic feature group for VUE includes 15-1, 15-2, 15-3, 15-4, 15-11, 15-14 and 15-19.
Proposal 3: The subcarrier spacing and CP length that UE supported in sidelink for a given band should be defined in RAN4. RAN1 does not define the supported SCS/CP in RAN1 UE FG.
Proposal 4: 12-symbol SL slot (and 9 symbol in case of PSFCH presence), as well as the associated DMRS patterns, should be supported in 15-1, 15-2 and 15-3 if ECP is supported in a given band.
Proposal 5: The following features should be reported in PC5-RRC between UEs: 15-14, 15-18, and 15-19.
Proposal 6: In order to align with RAN2’s agreement of reporting SL capability to network, the RAN1 FGs that reported in PC5-RRC should also be reported to network.
Proposal 7: The same set of values of “X” in feature 15-7 (Transmitting LTE sidelink mode 3 scheduled by NR Uu) can be reused for defining the inter-RAT conflict resolution time in feature 15-6.
Proposal 8: The following features should be reported to network: 15-6, 15-14, 15-18, 15-19, and 15-23.
Proposal 9: The maximum data rate defined for Uu can be largely reused for sidelink with sidelink specific parameters.
[bookmark: _GoBack]Proposal 10: The scaling factor is defined as 1 for deriving sidelink maximum data rate. 
Proposal 11: The overhead is defined as 0.23 and 0.28 in FR1 and FR2 for deriving sidelink maximum data rate.
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