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1 Introduction

In last RAN plenary meeting, open issues are proposed in [1] for V2X phase 2 based LTE and the necessary RRM core requirements are needed to be specified by RAN4. Furthermore, a wayforward on the impact of eV2X carrier aggregation on RRM has been proposed on RAN4 #84 meeting [2]. 
	· Impacts of V2X carrier aggregation on RRM

·  Synchronization requirements for sidelink Carrier Aggregation 

· The requirements on maximum transmission timing difference in sidelink carrier aggregation, if synchronized sidelink component carriers are supported.

·  Interruptions at sidelink component carrier(s) addition/release

· Interruptions to WAN

· Interruptions to V2X sidelink communication

·  Cell identification for V2X sidelink communication 
·  Applicability of existing V2X requirements

· Study the requirements applied to all the PC5 carriers

· Study the requirements applied to a subset of the PC5 carriers
· 


In this contribution, we provide our views on the RRM impacts for eV2X.
2 Discussion
In this paper we provide views on the following RRM aspects of LTE V2V communication:

· Synchronization requirements for sidelink Carrier Aggregation
· Interruptions at sidelink component carrier addition/release 
· RSRP Measurement period
· Component carrier addition/release delay 
2.1 Synchronization requirements for sidelink Carrier Aggregation

In legacy LTE, the carrier aggregation assumes that all carrier components (CC) are synchronized. For V2X sidelink communications with carrier aggration (CA), one question to be answered is whether all the carrier components on PC5 are always synchronized. 
If all CCs on sidelink are synchronized, do we still need the requirement on maximum transmission time difference (MTTD) for PC5 with CA? In 36.133, the MTTD for CA is specified as follows

“For interband CA, the UE shall be capable of handling at least a relative received time difference between the signals received from the PCell and the SCell at the UE receiver of up to 30.26 µs when one SCell is configured.

When two, three, or four SCells are configured, the UE shall be capable of handling at least a relative propagation delay difference between the signals received from any pair of the serving cells (PCell and the SCells) at the UE receiver of up to 30.26 µs…”
In V2X sidelink communications, there are three types of reference sources for synchronization: 1) GNSS; 2) Serving cell/PCell; 3) SyncRef UE. If GNSS is the reference source, the MTTD requirement may not be applicable given the fact the transmission timing error for sidelink transmissions shall be less than or equal to (Te under this case, which is accurate enough. In the case when the reference sources are either Serving cell/PCell or SyncRef UE, the MTTD requirement is still applicable. However, RAN4 should have a further study on the detailed requirement for MTTD.
If the asynchronization case could occur in V2X sidelink communication with CA, then it could affect the power allocation between CCs. For example, assume two carrier components, CC1 and CC2 are transmitted on the sidelink, as shown in Figure 1. There is an overlap between subframe n+1 for CC1 and subframe n for CC2. For this scenario, power allocation needs to be considered. Then, how to deal with power allocation for the asynchronization case is question to be answered by RAN4. One possible solution is to use the power allocation mechanism in dual connectivity mode for LTE.
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Figure 1.  An illustration on power allocation issue for the asynchronization case
Proposal #1:
We propose the following questions to be studied by RAN4 for synchronization on sidelink with CA: 
1) For sidelink communication with carrier aggragation, do we always assume synchronization or both synchronization and asynchronization can happen?

2) In case of synchronization, it is reasonable to consider the MTTD only when the synchronization reference sources are Serving Cell/PCell or SyncRef UE. Then what is the requirement for MTTD for CA in this case?

3) For asynchronization case, how to handle the power allocation issue? One option is that we could reuse the power allocation mechanism defined for dual connectivity mode.
2.2 Interruptions at sidelink component carrier(s) addition/release
Adding or releasing carrier component for sidelink communication with CA could cause interruptions to either WAN or V2X sidelink. In the meanwhile the additional carrier component could be either intra-band or inter-band to the existing carrier component.  In 3GPP 36.133, the requirement for interruption with carrier aggregation for inter-band or intra-band is descript as follows,
“When an intra-band SCell is added or released the UE is allowed an interruption of up to 5 subframes on PCell during the RRC reconfiguration procedure. This interruption is for both uplink and downlink of PCell.
When an inter-band SCell is added or released the UE that requires interruption is allowed an interruption of up to 1 subframe on PCell during the RRC reconfiguration procedure. This interruption is for both uplink and downlink of PCell.”
We discuss the interruption period requirement to WAN and toV2X sidelink communication separately as follows:

1)  Adding/releasing CC on PC5 causes interruption to WAN. When the CC added/released on PC5 is inter-band to Uu, the UE is allowed to an interruption of up to [1] ms. When the CC added/released on PC5 is intra-band to Uu, the UE is allowed to an interruption of up to [5] ms.
2) Adding/releasing CC on PC5 causes interruption to sidelink communication. When an inter-band CC is added/released on PC5, the UE is allowed to an interruption of up to [1] ms. When an inter-band CC is added/released on PC5,  the UE is allowed to an interruption of up to [5] ms.

Because of difference on the AGC adjustement and RF toning time, the interruption period for intra-band CC addition and release takes longer time than that for inter-band CC addition and release. One option for the interruption period requirement is to re-use the same requirement as LTE, as shown in Table 1. The detailed requirement for interruption period for CA on sidelink communication can be further studied by RAN4. 
Table 1 
	Senarios
	Interruptions cases
	Requirement

	Interruptions to WAN

	add/release CC in sidelink
	[1]ms (inter-band)

	
	
	[5]ms (intra-band)

	Interruptions to V2X sidelink communication


	 add/release CC in sidelink
	[1]ms (inter-band)

	
	
	[5]ms (intra-band)


Proposal #2:
The interruption requirements for V2X with carrier aggregation can be separated as the following four categories: 

 

1)   Inter-band interruptions to WAN; 




2)  
 Intra-band interruptions to WAN; 




3) 
 Inter-band interruptions to V2X sidelink communication; 




4) 
 Intra-band interruptions to V2X sidelink communication. 


One option for the interruption period requirement is to re-use the same requirement as LTE. The detailed requirement for interruption period for CA on sidelink communication can be further studied by RAN4.


2.3 RSRP Measurement Period

In 3GPP 36.133, the PSSCH-RSRP measurement period for the carrier operating V2X sidelink communiations under single carrier case is set to be 1ms.  In legacy LTE, the RSRP measurement requirement is different for primary component carrier and secondary component carrier. Then, one question is that 
“Do we distinguish primary CC and secondary CC for V2X sidelink communication with CA?”
If the legacy concept is re-used in V2X sidelink communications, then secondary component carrier can be separated as activate and deactivated, and legacy RSRP measurent period can be re-used as shown in Table 2. If If the legacy concept is not used, then all the CC will have the same requirement on the RSRP measurement period, and we propose it to be [1] ms.

Table 2
	Cases for CC
	RSRP measurement period

	Primary component carrier
	[1]ms

	Secondary component carrier (activate)
	[1]ms

	Secondary component carrier (deactivated)
	[5] measCycleSCell


Proposal #3:
For RSRP measurement period requirement on V2X, we can have two options: 
1) Re-use legacy LTE requirement, and distinguish primary CC and secondary CC, then secondary CC can be classified as active and deactivated. 

2) All CC are treated the same, then the RSRP measurement period for all CC is the same.

RAN4 can have a further study on above two options.

2.4 Component carrier addition/release delay
Before adding/releasing the component carrier on sidelink communication, one need to decide the mechanism on CC addition/releas, i.e., whether the component carrier needs to be configured first. If the additional CC needs to be configured first, the activation/deactivation delay needs to be quantified; if the additional CC doesn’t need to be configured before transmitting data, the addition/release delay needs to be determined. RAN4 should study on the the mechanism on component carrier addition/release and then determine the corresponding delay requirement.
Proposal #4:
For Component carrier addition/release delay, RAN4 needs to determine whether the component carrier needs to be configured first before adding/releasing. Based on the decided mechanism, RAN4 could study the corresponding delay requirement.

3 Conclusions

In this contribution, we have provided our views on the eV2X RRM impacts. In summary, we make the following proposals:

Proposal #1:
We propose the following questions to be studied by RAN4 for synchronization on sidelink with CA: 

1) For sidelink communication with carrier aggragation, do we always assume synchronization or both synchronization and asynchronization can happen?

2) In case of synchronization, it is reasonable to consider the MTTD only when the synchronization reference sources are Serving Cell/PCell or SyncRef UE. Then what is the requirement for MTTD for CA in this case?

3) For asynchronization case, how to handle the power allocation issue? One option is that we could reuse the power allocation mechanism defined for dual connectivity mode.
Proposal #2:
The interruption requirements for V2X with carrier aggregation can be separated as the following four categories: 


 

1)   Inter-band interruptions to WAN; 




2)  
 Intra-band interruptions to WAN; 




3) 
 Inter-band interruptions to V2X sidelink communication; 




4) 
 Intra-band interruptions to V2X sidelink communication. 


One option for the interruption period requirement is to re-use the same requirement as LTE. The detailed requirement for interruption period for CA on sidelink communication can be further studied by RAN4.


Proposal #3:
For RSRP measurement period requirement on V2X, we can have two options: 

1) Re-use legacy LTE requirement, and distinguish primary CC and secondary CC, then secondary CC can be classified as active and deactivated. 

2) All CC are treated the same, then the RSRP measurement period for all CC is the same.

RAN4 can have a further study on above two options.

Proposal #4:
For Component carrier addition/release delay, RAN4 needs to determine whether the component carrier needs to be configured first before adding/releasing. Based on the decided mechanism, RAN4 could study the corresponding delay requirement.
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