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1 Introduction

In NR, SIB may be area specific and can be provided in an on demand manner [1]. In this contribution, we further discuss the remaining issues of system information for V2X, including validity area of V2X SIB, on demand V2X SIB and V2X SIB obtained through dedicated signalling based on the progress RAN2 has made.

2 Discussion
2.1 The validity area of V2X SIB

In RAN2#105bis, the following agreements have been reached [2].

Agreements on validity area mechanism to SL: 

1: 
NR SIB validity mechanism is reused to enable validity area for SL resource pool configured via broadcasted system information.


But there are still several left-over issues on validity area of SL resource pool configured via system information:

· Issue 1: Whether validity area is applied to SL resource pool in LTE V2X SIBs broadcasted via NR Uu. 

In LTE [3], all SIBs are cell specific SIBs, i.e. validity area is not applied to LTE V2X SIBs. In NR, for LTE V2X SIBs broadcasted via NR Uu, LTE mechanism can be taken as the baseline, i.e. the validity area is not applied to LTE V2X SIB broadcasted via NR Uu and LTE V2X SIB(s) broadcasted via NR Uu are cell specific.
Proposal 1: In NR, for LTE V2X SIBs broadcasted via NR Uu, LTE mechanism can be taken as the baseline, i.e. without validity area.

· Issue 2: Whether the validity area of NR V2X SIBs and other NR SIBs is the same.

In NR [1], all area specific SIBs belong to the area identified by systemInformationAreaID. For NR V2X SIBs, there are two options: 

· Option 1: The validity area of NR V2X SIBs and other NR SIBs is the same. 

In this case, all area specific SIBs still belong to the area identified by systemInformationAreaID. There is not additional impact on RAN2.

· Option 2: The validity area of NR V2X SIBs and other NR SIBs can be different.

In previous meetings, some peopole held this option, and argued that network planning of the areas based on expected V2X UE trajectories (e.g. along highways) can ensure that a UE rarely needs to acquire a new resource pool at reselection [4]. But, even in the case of option 1, this effect can be achieved. And, in the case of option2, another area identifier (e.g. v2x-SystemInformationAreaID) specifically for the area specific NR V2X SIBs needs to be defined in SIB1. The size of the field may be same with systemInformationAreaID, i.e. 24 bits. Accordingly, there are 4 places in 38.331 that need to be modified.

· Place 1: The field discription of SystemInformationAreaID.

· Place 2: The discription of the area to which area specific SIBs belong.
· Place 3: The discription of SIB storage.

· Place 4: The discription about the validity of the stored SIB.

If area specific NR V2X SIBs and other NR SIBs belong to the same area, it would be simpler and there will not be additional impacts on RAN2 Specs. In this case, the network also can plan the areas based on expected V2X UE trajectories, and then the frequency that a UE reacquires the V2X SIB can also be reduced.

Proposal 2: The validity area of NR V2X SIBs and other NR SIBs is the same, i.e. reusing the existing Rel-15 defined validity area.
2.2 The support of on demand NR V2X SIB for connected UE

Whether NR V2X SIB can be provided on demand for the connected UE:

In RAN2#106, the following agreements have been reached [5].

Agreements on SL configurations: 

1: 
For idle/inactive UE, NR V2X SI can be provided on demand. It is a network decision whether the NR V2X SI is broadcast at a given time. FFS for connected UE.

So the network may not always broadcast NR V2X SIB. If the UE is in RRC CONNECTED but the dedicated configuration does not include the frequency in which UE will perform NR SL communication, then the UE may have to acquire the NR V2X SIB and use the TX pools configured therein to perform mode-2 . In this case, if the UE does not have a valid V2X specific SIB (e.g. no V2X SIB broadcast, V2X SIB expiration, etc.), it needs to obtain V2X specific SIB. Also, as the RX pool may only be provided by the V2X specific SIB, when the RRC_CONNECTED UE has no valid V2X SIB, it still needs to obtain it to get the RX resource pool. In the previous meeting discussions, some peopole held the view that the network may provide the NR V2X SIB through dedicated signalling for the UE in RRC CONNECTED and SI request for V2X SIB is not needed [6]. But, the network may not know when UE in RRC CONNECTED needs the NR V2X SIB. So, for RRC_CONNECTED UEs, NR V2X SIB may also need to be provided in an on demand manner, and the SI request for RRC_CONNECTED UEs to be specified in this release is also needed for the NR V2X SIB. 

Proposal 3: SI request for RRC_CONNECTED UEs to be specified in this release is needed for the NR V2X SIB.

In RAN2#107, the following agreements have been reached in AI 11.21[7].
Agreements

1
On demand SI procedure in RRC_Connected is supported in Rel-16 (for potential use by any WI)
2
Define new UL-DCCH message for SI request in RRC_CONNECTED.

FFS Whether the request is per SIB or per SI (we can consider whether different WIs have specific requirements)

3
UE in RRC_CONNECTED does not use existing SI request procedure based on RACH.

4
If common search space to receive the system information is configured on the active BWP, the UE tries to receive the on demand SI through broadcast after transmitting the SI request as in RRC_IDLE/INACTIVE.

FFS Whether the UE has feedback from the request to know whether the SI will be sent via broadcast before it tries to receive the SI.

5
If common search space to receive the system information is configured on the active BWP, the UE in RRC_CONNECTED checks whether the required on demand SI is being broadcasted by reading SIB1 before transmitting the SI request, and transmits the SI request only when the required on demand SI is not being broadcasted, as in RRC_IDLE/INACTIVE.

A generic SI request procedure for RRC_CONNECTED UE will continue to be discussed in AI 11.21.So we just confirmed the need to support SI request for V2X SIB in RRC_CONNECTED as in above Proposal 3, with detailed procedure pending discussion in the main room.
2.3 The V2X SIB obtained through dedicated signalling
The support of V2X SIB provided through dedicated signalling:

In NR, network can provide SIB1 and PWS SIBs through dedicated signalling, and SIB1 and PWS SIBs provided through dedicated signalling were defined as container (OCTET STRING). 
In NR, the UE in RRC_CONNECTED that is performing or will perform V2X services may also need the V2X SIB (including both LTE V2X SIB and NR V2X SIB). But, if the UE has an active BWP with no common search space, the UE cannot acquire the V2X SIB in a broadcast manner. In this case, the UE only can acquire the V2X SIB by dedicated signalling. When a small number of UEs request for V2X SIB, the network can provide the V2X SIB through dedicated signalling than broadcasting. So, for a UE in RRC_CONNECTED, the network can provide V2X SIB through dedicated signalling using the RRCReconfiguration message, and V2X SIB provided through dedicated signalling can be defined as container (OCTET STRING).

Proposal 4: For a UE in RRC_CONNECTED, the network can provide both NR V2X SIB and LTE V2X SIB through dedicated signalling using the RRCReconfiguration message, and V2X SIB provided through dedicated signalling can be defined as a container (OCTET STRING).

The validity of V2X SIB obtained through dedicated signalling:

In NR, the UE may use a valid stored version of the SIB except for MIB, SIB1, SIB6, SIB7 or SIB8. UE will delete any stored version of a SIB after 3 hours from the moment it was successfully confirmed as valid. The SIB validity mechanism can only be applied to SIBs except for SIB1, SIB6, SIB7 or SIB8; in other words, the SIB validity mechanism can only be applied to SIB obtained through broadcasting. 

In NR V2X, there are two issues to consider:

· Issue 1: Whether the SIB validity mechanism can be applied to the V2X SIB obtained through dedicated signalling. 

If the SIB validity mechanism can be applied to the V2X SIB obtained through dedicated signalling, the UE may store the V2X SIB obtained through dedicated signalling from a cell; when the UE re-enters the same cell later and the stored V2X SIB is still valid, the UE will not need to reacquire the V2X SIB. Moreover, if the V2X SIB is area specific, when UE enter into the other cells that belong to same area with the previous cell and the stored V2X SIB is valid, the UE will not need to reacquire the V2X SIB either. 

So, for the V2X SIB obtained through dedicated signalling, the SIB validity mechanism can be the baseline, and the validity time can be 3h.

Proposal 5: The SIB validity mechanism can be applied to both NR V2X SIB and LTE V2X SIB obtained through dedicated signalling, and the validity time can be 3h.

· Issue 2: Whether the V2X SIB obtained through dedicated signalling can be used by UE in RRC IDLE/INACTIVE state.
If a UE enters RRC IDLE/INACTIVE from RRC CONNECTED and the V2X SIB obtained through dedicated signalling is valid, the UE can continue using the V2X SIB obtained through dedicated signalling and does not need to reacquire the V2X SIB. In this case, there is no interruption caused by reacquiring the V2X SIB.

Proposal 6: Both NR V2X SIB and LTE V2X SIB obtained through dedicated signalling can be used by a UE when it enters RRC IDLE/INACTIVE state.
3 Conclusion

In this paper, we further discuss the system information related aspects for V2X based on the RAN2 progress, and had the following proposals:

Proposal 1: In NR, for LTE V2X SIBs broadcasted via NR Uu, LTE mechanism can be taken as the baseline, i.e. without validity area.

Proposal 2: The validity area of NR V2X SIBs and other NR SIBs is the same, i.e. reusing the existing Rel-15 defined validity area.
Proposal 3: SI request for RRC_CONNECTED UEs to be specified in this release is needed for the NR V2X SIB.

Proposal 4: For a UE in RRC_CONNECTED, the network can provide both NR V2X SIB and LTE V2X SIB through dedicated signalling using the RRCReconfiguration message, and V2X SIB provided through dedicated signalling can be defined as a container (OCTET STRING).

Proposal 5: The SIB validity mechanism can be applied to both NR V2X SIB and LTE V2X SIB obtained through dedicated signalling, and the validity time can be 3h.

Proposal 6: Both NR V2X SIB and LTE V2X SIB obtained through dedicated signalling can be used by a UE when it enters RRC IDLE/INACTIVE state.
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