3GPP TSG-RAN WG2#109  electronic     
                                                   R2-2000264
24 Feb – 6 Mar 2020                                                                      Revision of R2-1914545
Title: 
Consideration on NR V2X cross RAT support
Source: 
ZTE, Sanechips
Agenda item:
6.4.2.1
Document for:
Discussion and Approval
Introduction
During RAN2#107bis meeting, NR V2X sidelink cross RAT resource allocation was discussed and the following agreements were reached [1]:

	Agreements on inter-RAT SL resource allocation: 

1: The UE judges the cell capabilities of V2X sidelink communication using the presence of LTE/NR V2X associated SIBs.

2: In NR cell, NR SI including LTE V2X SI can be provided on-demand (like any other SI).

3: LTE Sidelink UE information and LTE UE Assistance Information are defined as containers (OCTET STRING) in NR RRC.

4: The signaling used for eNB configuring NR mode 2 resource pool or SL type 1 configured grant will be defined as a container (OCTET STRING), and actual information is defined in NR RRC. 

5: eNB/gNB can generate NR/LTE message.


On the other hand, RAN1 reached the agreements on RAN1#97 meeting [2] that DCI-based activation/deactivation is supported for NR Uu controlling LTE sidelink. In this contribution, we mainly discuss the remaining issues on cross RAT SL resource allocation.

Discussion
LTE Uu control NR sidelink
As agreed during SI phase, eNB could support NR Mode 1 and Mode 2 SL resource allocation. For example, eNB should be able to configure the NR V2X mode 2 sidelink resource pool or configured grant Type 1 NR V2X sidelink resource via dedicated signalling. In addition, eNB could support NR V2X mode 2 configuration via SIB signalling. However, both DCI based dynamic scheduling and configured grant Type 2 scheduling are not supported for NR sidelink mode 1. 

During RAN2#106 meeting, it was agreed that gNB/ng-eNB may provide SLRB configurations and configure the mapping of PC5 QoS flow to SLRB to RRC_Connected UE via RRC dedicated signalling based on the QoS information reported by the UE. On the other hand, it was agreed in SA2#134 meeting that for NR sidelink in case of EPC, per-flow QoS model is applied for unicast, groupcast and broadcast [3]. Based on these observations, it is safe to draw the conclusion that no matter 5GC or EPC is connected, eNB should be able to provide SLRB configurations and configure the mapping of PC5 QoS flow to SLRB to RRC_Connected UE for NR sidelink communication. Similarly, for the RRC_IDLE/INACTIVE UEs, the eNB may provide SLRB configurations and configure the PC5 QoS profile to SLRB mapping via V2X-specific SIB. When an RRC_IDLE/INACTIVE UE initiates the transmission of a new PC5 QoS flow, it mapped the QoS flow to established or new SLRB based on SIB configuration.

Observation 1: SA2 has agreed that for NR sidelink in case of EPC, per-flow QoS model is to be applied for unicast, groupcast and broadcast. 

Proposal 1: No matter 5GC or EPC is connected, eNB should be able to provide SLRB configurations and configure the mapping of PC5 QoS flow to SLRB to RRC_Connected UE for NR sidelink communication.
For the RRC_Connected V2X UE, it may transmit the SidelinkUEInformation to indicate it is (interest in) receiving NR SL and or requesting NR sidelink resource configuration from eNB for NR SL transmission. To be specific, V2X UE may send the SidelinkUEInformation to eNB which carries the V2X destination info list for NR SL, frequency, and syn type to eNB for SL resource configuration. As agreed in RAN2#107bis meeting, LTE Sidelink UE information and LTE UE Assistance Information are defined as containers (OCTET STRING) in NR RRC. Similarly, the NR Sidelink UE information may be also defined as containers (OCTET STRING) in LTE RRC. Based on whether the destination ID information is included in RRC containert, eNB could determine whether the SL resource of NR RAT, LTE RAT, or both shall be configured. 
Before eNB configures the NR SL configured grant type 1 to V2X UE, eNB should be aware of the NR SL traffic pattern and or buffer size. As agreed in NR V2X SI phase, UE can report assistance information to gNB consisting of expected SL V2X periodicity, timing offset and message size info for periodic traffic. The NR UE Assistance information may be transmitted to eNB as container (OCTET STRING) and actual information will be defined in NR RRC as agreed in RAN2#105bis meeting. In this way, UE could request the periodical configured grant type 1 resource via UE assistance information for NR SL transmission. 

With regard to BSR, as agreed in RAN2#106 meeting, the NR SL BSR has 5-bit destination index, 3-bit LCG ID and 8-bit buffer size, which is different from the LTE SL BSR format. It is hard to reuse the LTE SL BSR to carry the buffer size of NR SL LCG. Considering that dynamic NR SL resource allocation and configured grant Type2 is not supported for eNB, it seems not worthwhile to design a new MAC CE in LTE to carry the NR SL BSR. Instead, UE may report the assistance information to eNB for not only periodic but also aperiodic NR SL traffic. For aperiodic NR SL traffic, UE may recommend the desired periodicity, timing offset and message size to eNB for configured grant type 1 resource allocation. 

Proposal 2: NR SL BSR is not supported for LTE Uu controlled NR SL resource allocation.

Proposal 3: UE may report the assistance information to eNB for not only periodic but also aperiodic NR SL traffic. 
As agreed in RAN2#106 meeting, configured grant Type 1 is considered as SL LCP mapping restriction for Sidelink LCH. For example, only if the configuredGrantType1Allowed is set to true could the associated logical channel use the type 1 configured grant. When it comes to the LTE Uu controlled configured grant type 1 for NR V2X sidelink transmission, V2X UE may be configured with only configured grant type 1 and no mode 2 V2X sidelink resources are available since simultaneous mode 1 and mode2 configuration is de-prioritized. If the configured grant type 1 is only allowed for certain logical channels, other NR V2X service traffic does not have the opportunity to transmit. Taking this into account, it is suggested not to consider the LTE Uu controlled NR SL configured grant type 1 as SL LCP mapping restriction.   

Proposal 4: It is suggested not to consider the LTE Uu controlled type 1 NR SL configured grant as SL LCP mapping restriction for NR SL LCH. 
NR Uu control LTE sidelink

With regard to NR Uu control LTE sidelink, it has been agreed that NR Uu should be able to provide necessary semi-static configuration for mode-4 LTE SL communications. For the NR Uu control LTE sidelink mode 3, it is agreed to support RRC configured SPS scheduling. To be specific, gNB uses RRC messages to deliver the SPS grant configuration. And RAN1 has agreed to support the DCI based activation/deactivation for SPS grant.

Observation 2: For NR Uu control LTE sidelink mode-3 like SPS scheduling, RAN1 has agreed to support the DCI based activation/deactivation. 
For NR Uu control LTE sidelink, the SLRB management for LTE SL traffic should follow the LTE V2X design. For example, per-packet QoS model is considered for LTE SL traffic. Each LTE SL data packet is associated with PPPP and PPPR. UE may establish SL logical channel associated with specific PPPP and the logical channel prioritization is based on PPPP.  
Observation 3: For NR Uu control LTE sidelink, per-packet QoS model is used and SLRB management of LTE SL traffic follows the LTE V2X design. 
For the RRC_Connected V2X UE, it need to request the LTE sidelink resource configuration from gNB. Similar to the LTE Uu controlled NR sidelink, gNB may decide whether the LTE V2X sidelink resource should be configured for V2X UE based on whether the LTE SidelinkUEInformation (in the format of OCTET STRING) is included in NR RRC. In addition, gNB should be aware of the mapping between destination ID and Tx profile. According to TS23.285, the mapping from Destination L2 ID to Tx Profile is configured in the eNB. In order to support the LTE RAT resource allocation, gNB should also be provided with the mapping from Destination L2 ID to Tx Profile. Suppose the Tx profile associated with one of the destination ID indicates R14/R15 LTE RAT, gNB should configure the R14/R14 LTE SL resources to UE respectively.
Proposal 5: To support NR Uu control LTE SL, gNB should be configured with the mapping between destination L2 ID and Tx Profile (R14 or R15). 
Before gNB configure the LTE V2X configured grant type 2 to V2X UE, gNB should also be aware of the LTE SL traffic pattern or buffer size. LTE UE assistance information which include traffic periodicity, message size and timing offset may be transmitted to gNB as container. gNB perform the SL mode 3 SPS configuration and activation/deactivation correspondingly. 

As mentioned before, the NR SL BSR has 5-bit destination index, 3-bit LCG ID and 8-bit buffer size. Considering that the NR LCGID size is large than LTE LCGID size, it may be possible to reuse the NR SL BSR to carry the buffer size of LTE logical channel group without designing new MAC CE to carry LTE SL BSR over NR Uu. Alternatively, UE may report the assistance information to gNB for not only periodic but also aperiodic LTE SL traffic. For aperiodic LTE SL traffic, UE may recommend the desired periodicity, timing offset and message size to gNB for configured grant type 2 resource allocation. 

Proposal 6: For NR Uu control LTE SL, RAN2 is suggested to consider two resource request approach: 1) UE reuse the NR SL BSR for LTE SL traffic buffer size report; 2) UE report the assistance information to gNB for not only periodic but also aperiodic NR SL traffic.
Conclusion
In this contribution, we mainly discuss the remaining issues on cross RAT SL resource allocation. And we have the following observations and proposals:
Observation 1: SA2 has agreed that for NR sidelink in case of EPC, per-flow QoS model is to be applied for unicast, groupcast and broadcast. 

Proposal 1: No matter 5GC or EPC is connected, eNB should be able to provide SLRB configurations and configure the mapping of PC5 QoS flow to SLRB to RRC_Connected UE for NR sidelink communication.
Proposal 2: NR SL BSR is not supported for LTE Uu controlled NR SL resource allocation.

Proposal 3: UE may report the assistance information to eNB for not only periodic but also aperiodic NR SL traffic. 
Proposal 4: It is suggested not to consider the LTE Uu controlled type 1 NR SL configured grant as SL LCP mapping restriction for NR SL LCH. 
Observation 3: For NR Uu control LTE sidelink, per-packet QoS model is used and SLRB management of LTE SL traffic follows the LTE V2X design. 

Proposal 5: To support NR Uu control LTE SL, gNB should be configured with the mapping between destination L2 ID and Tx Profile (R14 or R15). 
Proposal 6: For NR Uu control LTE SL, RAN2 is suggested to consider two resource request approach: 1) UE reuse the NR SL BSR for LTE SL traffic buffer size report; 2) UE report the assistance information to gNB for not only periodic but also aperiodic NR SL traffic.
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