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	RAN2 #104 meeting

=> For RRC connection establishment for NR V2X sidelink communication, the RRC connection establishment condition for LTE V2X sidelink communication (i.e. concerned frequency included in SIB without Tx pool) is taken as the baseline. It is FFS whether/what new RRC connection establishment condition(s) for V2X sidelink communication are needed in NR, on top of the LTE baseline.


In RAN2 #104 meeting, it is agreed that the condition for UE entering RRC connected state can regard LTE condition as the baseline. On top of it, any potential NR enhancement can be considered. Therefore, in this contribution, we will firstly introduce how LTE V2X UE can work under both connected state and idle state, and then figure out those potential enhancements on requiring UE entering connected state, such as missing of Tx resource pool configuration in SIB, whether UAC strategy can be reused in NR V2X, as well as any special treatment for NR V2X UE with high QoS requirement service.
Discussion

In LTE system, unlike normal eMBB UE, which needs to work under in coverage scenario, and can only perform Uu communication under RRC connected state, LTE V2X UE can work under both in coverage scenario and out of coverage scenario, and can perform sidelink communication under both RRC connected and RRC idle states. 

In details, when LTE V2X UE is in coverage and RRC connected state, it can be configured by eNB to use mode 3 operation to perform sidelink communication. Furthermore, this UE will receive dedicated sidelink configuration from its controlled eNB in advance, which includes such as the Tx and Rx resource pool configuration, as well as transmission parameter. When this UE has data to transfer, similar as eMBB UE, it will send SR/ sidelink BSR towards eNB, and receive sidelink grant from eNB, then perform sidelink communication based on this sidelink grant.

When LTE V2X UE is in coverage and RRC connected state, it can also be configured by eNB to use mode 4 to perform sidelink communication. Furthermore, this UE will also receive dedicated sidelink configuration from its controlled eNB. But the UE will autonomously select transmission resource based on its sensing result according to the dedicated configuration, rather than sending SR/BSR towards its eNB.

When LTE V2X UE is in coverage and RRC idle state, it can only use mode 4 to perform sidelink communication. Furthermore, this UE will receive common sidelink configuration via SIB 21 and SIB 26. Thereafter, the UE will autonomously select transmission resource based on its sensing result according to the common configuration, rather than sending SR/BSR towards its eNB.

When LTE V2X UE is out of coverage and RRC idle state, it can only use mode 4 to perform sidelink communication. Furthermore, this UE will only receive common sidelink configuration via pre-configuration instead of SIB message. Thereafter, the UE will autonomously select transmission resource based on its sensing result according to the pre-configuration, rather than sending SR/BSR towards eNB.

Therefore, as mentioned it can be found that LTE V2X UE can work with either mode 3 or mode 4, under different coverage status and RRC connection scenarios.

According to the analysis above, we can find that when UE is under RRC idle state, it can only use common configuration to perform sidelink communication while use dedicated configuration to perform sidelink communication when under RRC connected mode. However, it is commonly understood that the dedicated sidelink configuration is more reasonable and applicable because eNB provides these configuration according to the measurement report and sidelink UE information of this specific V2X UE, within those report and sidelink UE information, UE will clear indicate its UE capability, its concurrent running services and logical channel group configuration. Thereafter, when the UE applies these sidelink configuration to perform sidelink communication, it will acquire better performance,e.g. UE can select resources with less collision possibility with other UEs. Moreover, if the UE can further use mode 3 operation which is under eNB scheduling, it will heavily reduce the transmission collision possibility, compared with UE mode 4 operation.

Observation 1: Dedicated sidelink configuration is more reasonable and applicable because eNB provides these configuration according to the measurement report and sidelink UE information of this specific V2X UE.

Thereafter, when considering NR V2X system, it is worthwhile to further analyze in which case an NR V2X UE can enter RRC connected state to acquire dedicated sidelink configuration, and maybe even turn into mode 1 operation, to acquire much better performance.

Proposal 1: In RAN2, it is worthwhile to further analyze in which case an NR V2X UE can enter RRC connected state.

Specifically, we will analyze any possible enhancements for UE entering RRC connected state from the following multiple aspects.
Sidelink Tx Resource Pool Configuration
In Rel-12 D2D, it has been specified that when SIB 18 provides sidelink configuration, but the transmission resource pool configuration is absent in the SIB message. In that case, D2D UE needs to access into RRC connected state for acquiring transmission resource pool configuration. Moreover, in Rel-15, it has been defined that if SIB 21 provides Rel-14 V2X configuration, but the transmission resource pool configuration is absent in SIB 21 if the corresponding sidelink carrier is shown in both SIB 21 and SIB 26. In that case V2X UE needs to access into RRC connected state for acquiring Rel-14 V2X transmission resource pool on that carrier. 

Such mechanism can be reused in NR V2X, that is when SIB message provides NR V2X configuration, but the transmission resource pool configuration is absent. In that case, the NR V2X UE needs to access into RRC connected state for acquiring transmission resource pool.

Proposal 1: NR V2X UE needs to access into RRC connected state when SIB message provides NR V2X configuration but no transmission resource pool configuration.

Unified Access Control

In NR Uu, the unified access control is introduced, of which the purpose is for gNB controlling whether UE can be allowed to access into RRC connected state. Therefore, when UE is under unified access control, it can be regarded as another condition for UE’s RRC connection if UE passes the check of UAC. In details, network will configure an access identity table, to indicate different types of UE. This access identity is written in UE’s sim card which is a static configuration. One UE can be configured with one or multiple access identities. On the other side, network will configure an access category table, to list various service types. gNB will provide different access categories with corresponding access configuration, including a factor within the range 0-1, and a timer, to control the duration that how long the UE will be barred.

Then, gNB will use a bitmap to indicate which access identity/identities is (are) allowed for performing accessing, and which access identity/identities is (are) barred for performing accessing. For those access identities are barred, UE should further generate a random number, denoted as rand, the range is within 0-1. Next, UE should compare the random value with the per access category factor value configured by gNB. If the random value is smaller than the factor value, then the UE is allowed for access; otherwise, the UE is barred. In addition, UE will calculate the barring time T390 according to the equation provided in TS 38.331

Then after the T390 is expired, UE will try to access into the network again. According to the UAC mechanism, network can take a better control of each UE’s access, as well as resource, i.e. network can provide more privilege on network resource and access right for some prioritized UEs and service types. Therefore, the UAC mechanism can be considered to be reused in NR V2X, with some potential enhancement.

Proposal 3: RAN2 can consider to reuse the unified access control mechanism in NR V2X.

Specifically, currently as defined in the access identity table, there are only two access identities, which are Multimedia Priority Service (MPS) and Mission Critical Service (MCS) UEs. However, these two UE identities are not suitable to be reused in NR V2X. Therefore, it is suggested to define new access identities specially for NR V2X UE. Moreover, considering NR V2X has some special service type, which is totally different from NR Uu, therefore, it is suggested to define new access categories specially for NR V2X.

Proposal 4: It is suggested to define new access identities and access categories in RAN 2 for NR V2X.
QoS Requirement

In LTE V2X, in order to implement packet split and packet duplication, the carrier aggregation is introduced, to allow UE to use multiple carriers to transmit and receive. In details, UE will measure each carrier’s CBR, compare the measurement value with the configured CBR threshold corresponding to different packet priority. If the measurement CBR value is lower than the threshold value, then the UE is allowed to transmit on current carrier; Otherwise, the UE needs to perform carrier reselection, to select another carrier, which can satisfy the CBR requirement. Generally, the CBR threshold for high priority packet will be configured higher, so that to allow UE who has high PPPP packets, can be easier to select a carrier.

However, there is still the case that all configured carriers are very busy, in that case, none of the carriers cannot satisfy CBR requirement. Thereafter, in Rel-15, it is agreed that UE will temporary stop the transmission if all carriers are very busy. But in some case, the UE may have some emergency packets, of which the QoS requirement is very high. In that case, it is very unreasonable if the UE cannot transmit the packet but to wait. On the other hand, if the UE is forced to perform transmission on those very busy carrier, the collision possibility is still very high, of which the QoS cannot be ensured for such service.

Therefore, it is suggested that to allow some UE having high QoS requirement packet, to access into RRC connected state. gNB will configure dedicated resources, such as configured grant type 1, for these high QoS requirement service. Further more, the gNB may have strategy to change the scheduling mode for this UE, to further avoid resource collision.

Proposal 5: It is suggested to allow some UE having high QoS requirement service, to access into RRC connected state, for acquirement dedicated resource such as configured grant type 1.

Conclusion

In this contribution, we firstly have introduced how LTE V2X UE can work under both connected state and idle state, and then we have figured out those potential enhancements on requiring UE entering connected state, the observations and proposals are listed below:
Observation 1: Dedicated sidelink configuration is more reasonable and applicable because eNB provides these configuration according to the measurement report and sidelink UE information of this specific V2X UE.

Proposal 1: In RAN2, it is worthwhile to further analyze in which case an NR V2X UE can enter RRC connected state.
Proposal 2: NR V2X UE needs to access into RRC connected state when SIB message provides NR V2X configuration but no transmission resource pool configuration.
Proposal 3: RAN2 can consider to reuse the unified access control mechanism in NR V2X.

Proposal 4: It is suggested to define new access identities and access categories in RAN 2.
Proposal 5: It is suggested to allow some UE having high QoS requirement service, to access into RRC connected state, for acquirement dedicated resource for transmission.
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