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Introduction
This is a summary of the following email discussion:
[bookmark: _Toc459958538][96#61][LTE/V2X] – Multi-carrier – Ericsson 
-	Determine the need for inter-carrier configuration depending on UE capabilities.  Explain the use cases for this.  
-	Stage 3 details of configuring resources of another carrier
-	Maximum number of carriers to configure 
-	Carrier selection/reselection for 
-	Deadline: Friday 06/01/2017

[bookmark: _Ref178064866]Discussion
Regarding the multi-carrier topic following agreements have been made by RAN2 in the V2X WI
	RAN2#95-bis:
· Working assumption: For sidelink V2V, we assume that the number of receiver chains is at least equal to number of ITS dedicated carriers (FFS if this is for safety only carriers or for all dedicated carriers) in addition to the receiver chain required for Uu.  

RAN2#96:
· For UEs supporting Uu broadcast, reception of DL V2X broadcast in different carriers/PLMNs it will be supported by having multiple receive chain in the UE.  The number of maximum carriers/PLMN and RF chains needed is FFS.  


 
The goal of this email discussion is to address the following issues related to multi-carrier aspects:
· The inter-carrier configuration
· Inter-PLMN operations.
· The impact on the out-of-coverage definition
· Capability aspects
· SidelinkUEInformation Reporting Aspects

[bookmark: _Ref461031174]Background
First, the intended applicable frequency range is given in the following aspect, where 1) case 1A targets at 5.9GHz which is considered the candidate ITS spectrum in different regions (e.g. US, Europe, China) [1][2], and 2) case 1B targets legacy LTE band.
· (Aspect 1) Operation bands used as test points for evaluation
· Case 1A: 6 GHz
· Case 1B: 2 GHz

Then multi-carrier is described in the following aspect - According to [3], RAN4 confirms that multi-carrier operation for V2x communication is to be supported in Rel-14. 
· (Aspect 3) Multi-carrier operation
· Case 3A: UEs communicating over PC5 across a single carrier.
· Case 3B: UEs communicating over PC5 across multiple carriers.

Also the interaction between the possible different PLMNs and the V2V carriers for sidelink operations was has been captured in TR 36.885 [4]:
· (Aspect 4) Operating scenarios
· Case 4A: Single operator operation
· Case 4B: A set of PC5 operation carrier(s) is shared by UEs subscribed to different operators. This means that UEs belonging to different operators may transmit on the same carrier. 
· Case 4C: Each operator is allocated with a different carrier. This means that a UE transmits only on the carrier allocated to the operator which it belongs to.
· FFS: Case 4D: No operator operation 

Inter-carrier configuration
As per legacy ProSe functionality, in case the UE is out-of-coverage in the ProSe carrier, it will use pre-configuration to operate in that carrier. However, given the more challenging nature of V2V scenarios, there might be some benefits (e.g. in terms of decreasing interference, increasing reliability, etc.) if the network could exercise some control over the out-of-coverage carriers, e.g. the V2X dedicated carriers at 5.9Ghz where in some cases the LTE network might not be deployed [5][7].  
In earlier releases, inter-carrier configuration, i.e. a serving cell configuring sidelink resources on another carrier, has not been supported for V2X.
To this end, RAN1 has already included in DCI5A the carrier indicator field (CIF) which can be used by the eNB to signal the carrier to which a given sidelink grant should apply. 
	RAN1#86:
  DCI for dynamic scheduling:
  At least the following fields are included in the DCI
  CIF (3 bits)
.  


Because of this,  inter-carrier configuration for mode-3, is already supported and thus the main discussion topics in the following are for mode-4.
Inter-carrier configuration for mode-4
· Question 1:  Should mode-4 inter-carrier configuration be supported for V2X sidelink communications?
a) Yes
b) No
Reasons behind the reply (yes or no) are always appreciated.
Table 1: Should mode-4 inter-carrier configuration be supported for V2X sidelink communications?
	Company name
	Preferred option
	Comments

	Qualcomm
	a)
	This is similar to the existing rel-13 behaviour for inter-PLMN discovery.

	Ericsson
	a)
	Similar to existing rel-13 inter-PLMN discovery, it is beneficial to allow both network scheduled (mode-3) and UE autonomous selected (mode-4) resource allocation methods.

	LGE
	a)
	It does not seem necessary to restrict inter-carrier operation to mode-3.

	OPPO
	a)
	We consider this feature should be supported for Mode-4, since the VUE in Mode-4 may also need to work in multiple carriers as required in TR 36.885.

	Coolpad
	a)
	Agree with LGE, no need to limit inter-carrier operation to mode 3 only.

	Huawei
	a)
	Since current specification does not support inter-carrier mode 4, a UE could only use pre-configured resource pools for V2X sidelink communication when it is out of coverage on the V2X sidelink carrier but is not configured with inter-carrier scheduling by the serving eNB. As eNB-controlled resource pool configuration is typically more favorable than pre-configuration with respect to e.g. decreasing interference, increasing reliability, etc., we think that inter-carrier mode 4 configuration should also be supported.

	ZTE
	a)
	It is useful to configure TX pool and RX pool for mode 4 as existing Rel13 D2D solution.

	CATT
	a)
	Both mode 3 and mode 4 should be supported

	Nokia
	a)
	Yes, also Mode 4 should be supporting inter-carrier configuration.

	Potevio
	a)
	VUEs in mode 3 and mode 4 are all likely to work in multiple carriers.

	Lenovo/ MotM
	a)
	As a possibility we agree that CC-scheduling should be allowed.

Further, we think we are addressing the case where the UE is OOC w.r.t the V2X carrier (as Huawei explained above) – otherwise (IC on V2X carrier), the UE should use the SIB21 info from the V2X carrier. However, we need to be careful since this may impact the preconfigured/ OOC behavior: the UE after discerning OOC on the interested V2X carrier(s) still need to ensure that there are (or not) some LTE carriers providing scheduling info for the V2X carrier… this might take some time!

	Deutsche Telekom
	a)
	Typical deployments require also mode 4 inter-carrier / multiple carrier operation. Thus it should be supported in addition to mode 3.

	Samsung
	a)
	Multi-carrier operation is so natural regardless of the modes (mode 3 or mode 4). 



Option a): 13 companies
Option b): 0 company
Rapporteur comment: All companies agree to support mode-4 inter-carrier configuration for V2x sidelink communication.
[bookmark: _Toc462667457][bookmark: _Toc462667547][bookmark: _Toc462694532][bookmark: _Toc462694576][bookmark: _Toc462694835][bookmark: _Toc462694903][bookmark: _Toc463023696][bookmark: _Toc471394841][bookmark: _Toc471482059]Support mode-4 inter-carrier configuration for V2x sidelink communication.

If the answer to Question 1 is yes, it seems that the most immediate approach to realize such inter-carrier configuration for mode-4 seems to allow the eNB to indicate in SIB21 the carriers to which a certain TX/RX resource pool applies.
· Question 2:  How is the mode-4 inter-carrier configuration signalled by the eNB?
a) In SIB21, the eNB indicates for each TX/RX resource pool, the carriers to which that resource pool configuration applies
b) Other
c) RRC dedicated signalling can be used to indicate the Tx resource pool configuration for a specific carrier.
Reasons behind the reply are always appreciated.
Table 2: How is mode-4 inter-carrier configuration signalled by the eNB?
	Company name
	Preferred option
	Comments

	Qualcomm
	a)
	As similar to Rel-13 eD2D design.

	Ericsson
	a)
	It is beneficial to allow inter-carrier configuration for UEs in both RRC_CONNECTED and RRC_IDLE state.

	LGE
	a),b)
	We think similar to inter-frequency discovery case, dedicated signalling as well as broadcast signalling could be used.

	OPPO
	a) and b)
	We consider that dedicated signalling and/or broadcast signalling could be used for indicating the inter-carrier configuration to UE, since the authorization for using the TX/RX resource pool in inter-PLMN case may need to be considered.

	Coolpad
	a), b)
	We think it is beneficial to allow such configuration for both idle and connected UEs.

	Huawei
	a), c)
	We think both cell-level and UE-level Tx resource pool configuration should be supported. Since an in-coverage Mode 4 UE can be either RRC_CONNECTED or RRC_IDLE, we think that the SIB 21 more applies to the RRC_IDLE UEs for the inter-carrier pool configuration at the cell level, whereas RRC dedicated signalling may be a better choice for those RRC_CONNECTED Mode 4 UEs, providing inter-carrier pool configuration in a UE-specific way.

	ZTE
	a),c)
	Both SIB21 and dedicated signalling are needed.

	CATT
	a), c)
	Both SIB21 and dedicated signalling are needed.

	Nokia
	a), c)
	Primarily the SIB21 should be used. However, we believe there could be cases where dedicated signalling may be utilized instead. It offers more flexibility.

	Potevio
	a), c)
	We agree with Huawei’s comment, where the SIB 21 is applied to RRC_IDLE UEs and the RRC dedicated signalling is applied to the RRC_CONNECTED Mode 4 UEs.

	Lenovo/ MotM
	a), c)
	Both could be useful and the operator should have the choice to use either/ both of them.

	Deutsche Telekom
	a), c)
	SIB21 should be used as default. This should also be applicable in connected mode where due to the number of devices dedicated signalling is not efficient. Regardless of this, dedicated signalling is needed for UE / group of UE specific resource pool configuration.

	Samsung
	a), c)
	The carriers should be indicated through SIB21 for RRC-idle, and through RRCConnectionReconfiguration msg for RRC-connected, respectively. The carrier information for exceptional pool and TX/RX pool based on zone configuration should be also indicated to UE through SIB21 and RRCConnectionReconfiguration msg.



Option a): 13 companies
Option b): 3 companies
Option c): 8 companies
Rapporteur comment: All companies agree to use SIB to carry inter-carrier configuration signalling for mode-4. Besides, based on the provided comment, rapporteur assumes that companies choosing option b) agree option c), i.e., to use RRC dedicated signalling additionally, for which a clear majority of companies agree with that.
[bookmark: _Toc471394842][bookmark: _Toc471482060]Use both SIB21 and RRC dedicated signalling to carry the inter-carrier configuration for mode-4.

The eNB might obviously signal multiple resource pool configurations for different possible carriers. According to the mode-4 mechanism, the decision on which carrier and which resource pool for the UE to operate should be up to UE implementation.
·  Question 3:  How does the UE select the possible multiple inter-carrier resource pool configurations signalled in SIB21?
a) The selection of the carrier and corresponding TX/RX resource pool is up to UE implementation
b) Upper layer indication is needed to instruct the UE which carrier to use, among the configured frequencies in SIB21. This is also applied to the selection of frequency from pre-configuration for a certain geographical area. 
c) Other
Reasons behind the reply are always appreciated.
Table 3: How does the UE select the possible multiple inter-carrier resource pool configurations signalled in SIB21?
	Company name
	Preferred option
	Comments

	Qualcomm 
	b)
	The RRC layer needs to specify a UE behaviour to choose a single carrier to use if multiple carriers are included in SIB21. This cannot be left to UE implementation. Among the carriers, some may be for safety use, some may be for “non-safety” use cases. Therefore, it is proper to let upper layer to decide.

	Ericsson
	a)
	The eNB can control whether a carrier can be selected by the UE by either including a carrier and corresponding TX/RX resource pool into SIB21 or not. After that, within the carriers provided by the eNB in SIB21:
· For transmission, different operation modes can be implemented by mode-3/4:
1) In mode-3, the TX resource is scheduled / controlled by network, limited to RRC_CONNECTED UEs;
2) In mode-4, the TX resource is selected by UE autonomously, applicable to both RRC_CONNECTED and RRC_IDLE UEs;
So mode 3 can be used if network control on carrier selection is wanted, and we are fine with leaving it to UE decision in mode-4 (i.e., UE autonomously selects one carrier among the carriers included in SIB21). For option b), if the upper layer indication does not involve dedicated RRC signaling from network to UE on carrier selection, we are also fine with it.
· For reception, the UE is required to have an active Rx chain for each carrier included in SIB21, or at least the ones for safety use (the carrier usage for safety or non-safety use is up to regional regulation on ITS spectrum).

Regarding the above statement for option b) “This is also applied to the selection of frequency from pre-configuration for a certain geographical area.”: For the question on inter-carrier configuration of sidelink operation, it is for the scenario of operator-controlled ITS spectrum and in-coverage case, so pre-configuration is not relevant since it is applicable to non-operator-controlled scenario where either no inter-carrier configuration of ITS carriers is expected from network, or out-of-coverage case where inter-carrier configuration is not possible without cellular coverage.


	LGE
	a)
	We think this is similar to the existing selection method of discovery carrier. In discovery, the frequency are selected among multiple frequencies of the authorized PLMN. Same behaviour could be applied to V2X in this release.

	OPPO
	a)
	We also consider this is quite similar to the existing resource selection method, and it could be relied on UE implementation.

	Coolpad
	a)
	We tend to agree that this should be left for UE implementation.

	Huawei
	a)
	For the time being, we slightly prefer to leave this issue to UE implementation. However, we think that this issue perhaps needs further investigation as well as some discussions on line.  

	ZTE
	a)
	We suggest to up to UE implementation. 

	CATT
	a)
	Let the UE select it on its own. 

	Nokia
	a)
	NW will indicate the carriers and pools available for mode-4 operation. The UE can autonomously select the used TX pool considering also e.g. possible zone information. However, we believe the UE should be (somehow) able/requested to choose inter-carrier pool configurations taking into account the instantaneous CC/CBR metrics which are still under the discussion in another e-mail thread…

	Potevio
	a)
	We think that the selection of the carrier and corresponding TX/RX resource pool is up to UE implementation.

	Lenovo/ MotM
	a)
	Leaving it to UE is sufficient and we think this even includes information coming from higher layer to the UE.

	Deutsche Telekom
	b)
	We tend to agree with Qualcomm that this can not be left to UE implementation. Especially for the differentiation between safety and non-safety related transmission there must be a clear guidance from network which to choose .. The decision to leave it to UE implementation might also be impacted by the decision how many carrier are to be supported...

	Samsung
	a), c)
	The selection of the carrier is up to UE implementation, but we should specify how to indicate the usage of each carrier at least for safety or non-safety considering UE’s capability on the number of receiver chains. This indication can be done by eNB through SIB21 etc.



Option a): 11 companies
Option b): 2 companies
Option c): 1 companies
Rapporteur comment: A clear majority of companies prefers that the selection of the carrier and corresponding TX/RX resource pool is up to UE implementation. Besides, given conclusion of question 2 above, on top of carriers and corresponding TX resource pool provided by SIB21, for RRC_CONNECTED UEs, further control of the available carriers and corresponding TX resource pool can be provided by RRC dedicated signalling.
[bookmark: _Toc471394843][bookmark: _Toc471482061]For inter-carrier configuration of mode-4, the selection of the carrier and corresponding TX/RX resource pool is up to UE implementation.

Inter-carrier configuration for mode-3
· Question 4: Is there any additional enhancement needed for mode-3 to support inter-carrier configuration?
a) Yes (and please address the detailed additional enhancement if this selected)
b) No

Table 4: Any additional enhancement for mode-3 is needed to support inter-carrier configuration?
	Company name
	Preferred option
	Comments

	Qualcomm
	b)
	

	Ericsson
	b)
	

	LGE
	b)
	

	OPPO
	b)
	

	Coolpad
	b)
	

	Huawei
	b)
	The existing Mode 3 inter-carrier scheduling configuration (i.e. SL-InterFreqInfoListV2X) and related procedures are working well at present and there seems to be no further enhancements necessary for Mode 3 inter-carrier scheduling. 

	ZTE
	b)
	It is based on eNB implementation.

	CATT
	b)
	

	Nokia
	b)
	As explained by Huawei, SL-InterFreqInfoListV2X should suffice for the currently considered solution.

	Potevio
	b)
	

	Samsung
	a)
	As Rel-13 inter-freq. discovery, the TX/RX pool per carrier should be given for mode 3
Current mode 3 operation doesn’t have RX pool information per interFrequency carrier in SIB21, so this should be modified if RRC dedicated msg (SL-V2X-ConfigDedicated in RRC connection reconfig) doesn’t have this information. Moreover, SidelinkUEinformation msg doesn’t have multiple containers for interested RX frequency. So this should be changed if multiple carriers (at least for safety) are available to monitor.



Option a): 10 companies
Option b): 1 companies
Rapporteur comment: All companies agree that no additional enhancement needed for mode-3 to support inter-carrier configuration.
[bookmark: _Toc471394844][bookmark: _Toc471482062]No additional enhancement is needed for mode-3 to support inter-carrier configuration.
For the RX resource pool provision for inter-carrier configuration case, although it is independent of mode type (mode-3, mode-4) which is for transmission only, rapporteur assume that it is natural to be supported for inter-carrier configuration as well.
[bookmark: _Toc471482063]Support inter-carrier configuration of RX resource pool for V2x sidelink communication.

Uu carrier to carry the inter-carrier configuration
When enabling inter-carrier configuration for either mode-3 only or also for mode-4, one problem is how the UE gets to know the Uu carrier in which PC5 cross-carrier configuration is performed.
· One baseline solution is to rely on UE itself to search all supported RF channels, to identify E-UTRAN cell where the cross-carrier configuration is provided in the selected PLMN. 
· Another possible solution is to pre-configure the Uu frequency carrier providing cross-carrier scheduling information for each authorized PLMN, which can be provided by V2x control function, or configured in USIM or ME. 

· Question 5: How does the UE learn the Uu carrier which carries PC5 cross-carrier configuration?
a) To rely on UE itself to search all supported RF channels;
b) To rely on pre-configuration by V2x control function, USIM and / or ME;
c) To follow legacy LTE procedure to select the preferred Uu carrier
d) Other 
Reasons behind the reply are always appreciated.
Table 5: How does the UE learn the Uu carrier which carries PC5 cross-carrier configuration
	Company name
	Preferred option
	Comments

	Qualcomm
	c)
	If the carrier chosen by legacy LTE procedure happens to carry cross-carrier configuration, then UE follows this configuration. Otherwise, the UE could just follow the pre-configuration to use resources in other provisioned carriers (e.g., ITS carrier).

	Ericsson
	a) Or b)
	Here the scenarios of non-operator-controlled and operator-controlled ITS spectrum should be differentiated.

For non-operator-controlled spectrum: the UE relies on pre-configuration for V2x sidelink operation, so that the camping on Uu carrier can be independent from the V2x sidelink operation. In this scenario, inter-carrier configuration of ITS carriers is not expected from network, so legacy LTE procedure can be used.

For operator-controlled-spectrum: the inter-carrier configuration of ITS carriers can be provided by network when there is cellular coverage. In this case, UE has to camp on the correct Uu carrier to acquire the inter-carrier sidelink configuration. Otherwise, if legacy LTE procedure is reused, and the chosen carrier does not carry cross-carrier configuration, the inter-carrier configuration would simply not take effect. To ensure the inter-carrier configuration takes effect correctly, higher priority should be given to the carrier carrying cross-carrier configuration.


	LGE
	c)
	We agree with QC’s understanding.

	OPPO
	c)
	Agree with Qualcomm.

	Coolpad 
	c)
	Agree with Qualcomm.

	Huawei
	a), b)
	We think both the pre-configuration and the full search procedure as in option a) and b) should be supported. Specifically, the UE should rely on the pre-configuration by V2X control function, USIM and/or ME for this information, if available; otherwise, a full search should be performed.
However, there seems no RAN2 standard impact for Option b) whose details should be up to SA2. 

	ZTE
	c)
	

	CATT
	b)
	I am wondering how both a) and b) work together? Companies who select both a) and b) are actually selecting either a) or b)? 

	Nokia
	b) and a)
	We think option b) should be considered as the first choice (i.e. V2X control function should pre-configure the UE). It should be ensured that UE prioritizes the carriers which are supposed to provide cross-carrier configuration. If (for any reason) the UE has not been preconfigured or if the pre-configured carrier does not provide inter-carrier configuration, option a) can be used (as a backup solution) to seek for any carrier which may provide inter-carrier configuration. 
In general, we understand such setting should not change very often in the MNOs network…

	Potevio
	c)
	We agree with Qualcomm’s comment.

	Lenovo/ MotM
	b)
	Option a) will be quite battery consuming since the UE not only needs to detect cells but also likely would need to check some System Info to verify if CC scheduling to a V2X carrier is configured. So, option b) is better.

	Deutsche Telekom
	c) or [ b)]
	c) is baseline for the normal case as explained by Qualcomm; there is still something like a RPLMN for the V2V scenarios (so the UE follows reselection of the RPLMN and thus it is up to that PLMN to provide the information for V2X carriers correctly. We also agree with Nokia that any prioritisation should prioritise those carriers which provide cross-carrier configuration.

Pre-configuration might be needed in the early days of deployment ...


	Samsung
	c)
	The Uu carrier which carries cross-carrier configuration can be UE’s PCell in RRC-connected and preferred cell in RRC-idle as legacy LTE. 



Option a): 3 companies
Option b): 6 companies
Option c): 8 companies
Option d): 0 companies
Rapporteur comment: 8 companies prefer relying on legacy LTE procedure so no enhancement needed for the UE to select the Uu carrier carrying inter-carrier configuration, and 6 companies (choosing option a) and/or option b)) prefer some enhancement of legacy LTE procedure, either relying on UE itself to search all RF channels (option a)) or assisted by pre-configuration (option b)), to identify the Uu carrier which carries the inter-carrier configuration.
Since there is no clear majority, rapporteur suggests that RAN2 further discuss on the need of prioritizing Uu carrier carrying the inter-carrier configuration, as an enhancement of legacy LTE cell reselection procedure.
[bookmark: _Toc471394845][bookmark: _Toc471482064]RAN2 to further discuss on the enhancement of prioritizing the Uu carrier carrying the inter-carrier configuration.

Another relevant question may be that in case cross-carrier V2X sidelink communication is performed, how the UE should perform cell selection/reselection, with its knowledge of the Uu carriers which carries PC5 cross-carrier configurations.
· Question 5a: In the case of cross-carrier V2X sidelink communication, how does the UE perform cell (re-)selection based on its knowledge of the Uu carriers supporting PC5 cross-carrier configuration?
a) The UE should preferentially select a serving cell which supports PC5 cross-carrier configuration to camp on; 
b) Reuse legacy cell (re-)selection procedure;
c) A higher priority is given to the frequency carrier which carries the cross-carrier configuration;
d) Preconfigure the PC5 cross-carrier configuration
e) Other 
Reasons behind the reply are always appreciated.
Table 5a: In the case of cross-carrier V2X SL communication, how does the UE perform cell (re-)selection based on its knowledge of the Uu carriers supporting PC5 cross-carrier configuration?
	Company name
	Preferred option
	Comments

	Huawei
	a)
	[bookmark: OLE_LINK3]According to the current cell reselection mechanism, the UE should reselects the highest ranked cell from the detected neighbor cells based on evaluation parameters such as RSRP, priority, frequency information, etc. However, in case a UE is performing V2X sidelink communication on a dedicated V2X carrier (without cell deployed on it), the UE may select a cell that does not support V2X cross-carrier configuration as per the existing cell reselection procedure, and thus has to use the pre-configuration on the V2X sidelink carrier. 
We think this is NOT desirable due to potentially poor performance of using pre-configuration. Especially, the UEs using pre-configuration may interfere with other UEs using network-controlled configuration on the V2X SL carrier, as their synchronization timings and resource pools may be different (e.g. a UE using pre-configuration may use GNSS timing whereas another UE using network-controlled configuration may follow eNB timing).

To this end, it seems beneficial for the UE to preferentially select a serving cell which supports PC5 cross-carrier configuration, so as to reduce the chance of using pre-configuration and avoid related performance degradation. 

	ZTE
	a)
	We share Huawei’s view. Moreover, we suggest to further consider how the UE is indicated then reselect to this Uu carrier, and whether the UE has authority to allow or have its capability to camp on this Uu carrier. 

	Ericsson
	c)
	The current cell reselection mechanism, the frequency used for sidelink operation is considered to have highest priority. When extend this to cross-carrier configuration, the frequency which provides the cross-carrier configuration to the frequency for sidelink operation should be considered to have higher priority as well, yet can be of lower priority than the frequency for sidelink operation.

By limiting the change to frequency-specific carrier, similar to the change on 36.304 till now for sidelink, we can avoid the change to ranking procedure which is for cell reselection on the frequency(s) having same priority level.

	CATT
	d)
	Refer to our answer to Q5.

	Nokia
	c)
	As indicated already in the answer to Q5, we believe the frequency providing the cross-carrier configuration should be prioritized. We share similar understanding to Ericsson.

	Potevio
	b)
	If the cell selection/reselection follows the legacy LTE procedure, the UE would select/reselect the optimal cell according to some evaluation parameters from the detected neighbor cells. Otherwise, if the chosen cell does not support V2X cross-carrier configuration ,then the UE would use the pre-configuration on the V2X sidelink carrier.

	Lenovo/ MotM
	c)
	As Ericsson explained.

	Qualcomm
	b) 
	Similar to Question 5, we do not need to change the legacy procedures for cell selection. As per 36.304 for V2X sidelink communication, the pre-configured frequency (f1) may be considered to have the highest cell selection priority. If the preconfigured carrier (f1) is an ITS carrier which has cell coverage, then this Uu freq (f2) will not be selected at all. If there is no cell coverage in pre-configured ITS carrier (f1), give high priority to this Uu frequency (f2) which has cross-carrier information will force all V2X UEs camp in cell with that frequency f2, which may create load balance issues. Our understanding is that the pre-configured resource pool information is as good as the cross-carrier indication of resource pool If required, legacy procedure can prioritise carrier which provides cross carrier info e.g. RRCConnectionRelease message. Regarding the GNSS timing issue raised by Huawei, I think this is a separate issue related to DFN offset. Unless there is a way to completely eliminate the scenario in which there are some UEs using ITS carrier follows GNSS timing, the synchronization problem has to be solved in regardless of the answers of this question.

	Deutsche Telekom
	c)
	Logic explained by Ericsson and Nokia.

	Samsung
	b)
	We think that reusing legacy LTE procedure is enough.



Option a): 2 companies
Option b): 3 companies
Option c): 4 companies
Option d): 1 companies
Option e): 0 companies
Rapporteur comment: Rapporteur assumes that companies choosing option d) has same position as option c), i.e., to prioritize the Uu carrier which carries the inter-carrier configuration. So 5 companies (option c) and d)) prefer prioritizing the Uu carrier, while 2 companies prefer directly prioritizing the cell which carries the inter-carrier configuration. 
Since there is no clear majority, rapporteur suggests that RAN2 discuss on the need of prioritizing the cell carrying the inter-carrier configuration, as an enhancement of legacy LTE cell reselection procedure.
[bookmark: _Toc471394846][bookmark: _Toc471482065]RAN2 to further discuss on the enhancement of prioritizing the cell carrying the inter-carrier configuration.

Inter-PLMN operations 
The support of inter-PLMN V2V communications seems to be essential to ensure traffic safety. Especially to reduce latency, it seems beneficial for the UE to read resource configurations (especially Rx resource pool) from other authorized operators when the UE is in coverage of the network owned by those operators.
· Question 6: How to ensure inter-PLMN V2V reception?
a) The UE can read from other PLMNs the RX resource pool configuration
b) Other 
Reasons behind the reply are always appreciated.
	Table 6: How to ensure inter-PLMN V2V reception?	
	Company name
	Preferred option
	Comments

	Qualcomm
	a)
	

	Ericsson
	a)
	Similar to existing rel-13 inter-PLMN discovery, UE can obtain the required configuration by autonomously acquiring SIB21 from the concerned frequency.

	LGE
	a)
	Since the UE would have dedicated receiver chain for a frequency for V2X, we think the UE could read the system information on a frequency for broadcasting Rx resource pool using that chain.

	OPPO
	a)
	The UE could receive from the another PLMN if it is allowed to and gets the RX resource pool of the specific PLMN.

	Coolpad
	a)
	

	Huawei
	a)
	In Rel-13 D2D, the UE has already been enabled to read the pool configurations from other PLMNs than its serving PLMN as per eNB configuration, and we think this mechanism can be reused for inter-PLMN V2X sidelink communication. 

	ZTE
	a）
	Agree with Ericsson.

	CATT
	a) 
	Let the UE do it on its own. 

	Nokia
	a)
	However, concerning the details – would the UE be expected to read SIB21 from all detected PLMNs? Could there be a need for higher layer information concerning the PLMNs to select for V2X services?

	Potevio
	a)
	

	Lenovo/ MotM
	a)
	

	Deutsche Telekom
	a)
	As in Rel-13 D2D … might be even easier for the UE with a dedicated V2x Rx chain …

	Samsung 
	b)
	As in Rel-13 inter-PLMN D2D discovery, where serving eNB provides RX resource pool information per inter-PLMN Uu frequency as well as frequency information itself, we prefer to a method that the serving eNB indicates to the UE V2X sidelink RX resource configuration of other PLMNs.



Option a): 12 companies
Option b): 1 company
Rapporteur comment: A clear majority of companies agrees to enable the UE to read from other PLMNs the RX resource pool configuration.
[bookmark: _Toc471394847][bookmark: _Toc471482066]Enable the UE to read from other PLMNs the RX resource pool configuration.

The above functionality can be enforced by the serving eNB which may provide the UE with some form of assistance, e.g. to help it in finding the Uu frequency on which the UE may obtain the relevant sidelink RX resource configuration for the different PLMNs.
· Question 7: Should the serving eNB aid the UE to ensure proper inter-PLMN operations?
a) Yes, the serving eNB may indicate to the UE the RX resource configuration for inter-PLMN operation directly to avoid the need to read SIB from other PLMNs.
b) Yes, the serving eNB may indicate to the UE the different Uu inter-PLMN frequencies on which the UE may acquire the relevant sidelink RX resource configuration.	Comment by Ericsson: Thanks for the input.

We suggest to remove the parts on authorization. We think the authorization mechanism would not be changed and it can therefore be assumed that the UE is authorized. Including the proposed text, we think may confuse the reader as there in practice would be no option where the UE is not authorized.
c) Both a) and b) can be considered
d) Other 
Reasons behind the reply are always appreciated.

Table 7: Should the serving eNB aid the UE to ensure proper inter-PLMN operations?
	Company name
	Preferred option
	Comments

	Qualcomm
	a)
	Similar to Rel-13 inter-PLMN discovery, the RX resource pools can be cross-configured so the UE does not need to read the SIBs from other PLMNs

	Ericsson
	c)
	The assistance from serving eNB can be in two types:
1) Given answer of a) to question 6, the UE can directly go to the concerned frequency to read the SIBs for RX resource pool configuration, which is similar to rel-13 inter-PLMN discovery. Furthermore, considering the addressed scenario of inter-carrier sidelink configuration in other PLMNs, it may not be the concerned frequency but another frequency where the RX resource pool is provided, so that the Uu inter-PLMN frequency on which the UE may acquire the relevant sidelink RX resource configuration can be provided to UE additionally;
2) Similar to Rel-13 inter-PLMN discovery, the serving eNB may indicate to the UE the RX resource configuration for inter-PLMN operation directly, so no need to read SIB from other PLMNs.
Both of above can be considered.

	LGE
	a), d)
	Similar to answer to Question 5, legacy LTE procedure to select the preferred Uu carrier could be used in authorized inter-PLMN. If the UE does not find the Uu inter-frequency PLMN frequencies on which the UE could acquire the relevant sidelink Rx resource configuration, the UE could use pre-configuration in case of ITS dedicated carrier. In other V2X sidelink carriers, similar to the discovery, the UE could know the paired downlink frequency of V2X sidelink carrier if V2X sidelink carrier is provided to the UE.

	OPPO
	a)
	We consider option a) is reasonable. However, since this operation is related to other PLMN, the authorization for the corresponding PLMN should be performed before the resources are indicated to the UE.

	Coolpad
	a)
	Agree with Qualcomm

	Huawei
	a), b)
	To facilitate a UE to read the RX pool configurations from other PLMNs as in option a) of above Question 6, we think it can be beneficial for the UE’s serving eNB to provide the inter-PLMN Uu frequencies where the UE may acquire related Rx resource pools and/or directly provide the pool configurations on inter-PLMN frequencies. 

	ZTE
	c)
	Agree with Ericsson.

	CATT
	c)
	In case there no LTE cell coverage in the PC5 carrier like the ITS carrier, the serving carrier should provide the V2X configuration; on the contrary, in case ther is LTE cell coverage in the PC5 carrier, the serving eNB should only indicate the carrier frequencies and UE acquires the V2X configuration on its own.

	Nokia
	c)
	We are wondering, however, how reliable and feasible those solutions are. E.g. if eNB provides the info on other frequencies, but does not provide Rx pool configuration this is a simple message that the UE needs to read pool config anyway by itself. In such circumstances, can the UE limit to just the indicated frequencies? Or should it search also non-indicated frequencies for potential V2X Rx pools configurations?

Additionally, thanks for removing a weird part on “…the UE authorized to access those PLMNs…”. We were not sure what did it exactly mean…UE allowed to receive on certain PLMN? 

	Potevio
	a)
	We agree with Qualcomm’s comment.

	Lenovo/ MotM
	c)
	Both possibilities should be available to the network operator and depending on the coordination between the operators, one of the two could be used. 
Another question:
If the network does signal some kind of assistance then what does the UE assume about other Inter-PLMN carriers/ resource pool that might be there – e.g. if assistance is complete or there might really be other Inter-PLMN carriers that may need to be detected/ read by the UE on its own – this aspect is important from the UE battery perspective!

	Deutsche Telekom
	b)
	From operational reasons it seems unpractical to directly indicate the PC5 resource allocation of a different PLMN from the serving PLMN. This would require frequent information exchange between the operators which is costly and if the indicated resource configuration is wrong or different to the indication of the other PLMN we might have an issue (as this is about safety critical information in some scenarios) ... no-one could guarantee the consistency between the configurations ! ... there is also no automatic means (interface) to exchange and update this kind of information ...

	Samsung 
	a)
	Similar to Rel-13 inter-PLMN D2D discovery, we prefer that serving eNB gives the frequency information and corresponding RX resource pool information together. 



Option a): 7 companies
Option b): 2 company
Option c): 5 companies
Option d): 1 company
Rapporteur comment: Considering option c) including both option a) and b), a clear majority of companies agrees on option a). 
[bookmark: _Toc471394848][bookmark: _Toc471482067]The serving eNB indicates to the UE the RX resource configuration for inter-PLMN operation directly. 
Besides, 7 companies prefer option b) (including the companies choosing option c)), while 6 companies did not choose option b), so no clear majority for the choice. Rapporteur suggests that RAN2 further discuss the option that the assistance information is limited to the frequency carrier yet not including the Rx pool configuration.
[bookmark: _Toc471394849][bookmark: _Toc471482068]RAN2 to further discuss on the enhancement that the serving eNB indicates to the UE the different Uu inter-PLMN frequencies only. 

Among the operating scenarios captured in [4], the most interesting seems to be scenario 4B, in which operators share the V2X sidelink carrier. Such scenario might be challenging because to avoid the inevitable inter-PLMN interference, some form of inter-PLMN interaction might be needed. However, in order to avoid rather complicated inter-PLMN interactions/signalling to support e.g. mode-3, the simplest mechanism seems to rely on some sidelink resource partitioning/coordination which is provided by higher layers (e.g. O&M). In any case no special 3GPP impact is foreseen [5][6].
Capability aspects
UE capabilities for Prose operations have been specified in 3GPP Rel-12. UE signals its transceiver capabilities by indicating to the eNB the band(s) in which ProSe operations are supported. Additionally, the UE indicates to the eNB for each band combination which are the ProSe bands in which simultaneous reception (and possibly transmission) of PC5 and Uu is supported.
However, as agreed in RAN2#95-bis and as captured in scenario 3B in TR 36.885 [4], V2V is a multi-carrier system where a UE may be capable of transmitting and receiving simultaneously in multiple carriers.
For this reason, the legacy capability signalling seems to require some enhancements [8][9][10].
· Question 8: In order to support multi-carrier sidelink V2V operations, does RAN2 need to enhance legacy ProSe capability signalling?
a) Yes,
b) No
Reasons behind the reply are always appreciated.
Table 8: In order to support multi-carrier sidelink V2V operations, does RAN2 need to enhance legacy ProSe capability signalling?
	Company name
	Preferred option
	Comments

	Qualcomm
	a)
	Agree. There is a need to enhance UE capability.

	Ericsson
	a)
	

	LGE
	a)
	Agree with the rapporteur’s reasoning.

	OPPO
	a)
	

	Coolpad
	a)
	

	Huawei
	a)
	In the current specification, a UE is only able to report the band combination in which one single carrier frequency can be used for sidelink communication reception/transmission. However, as per our agreements so far, a V2X UE may need to be capable of transmitting and/or receiving V2X sidelink communication over multiple V2X carriers, and thus should be enabled to report the band combinations that include multiple sidelink V2X carriers in its capability reporting. To this end, we think it is necessary to enhance legacy ProSe capability signalling, in order to further support capability reporting of V2X sidelink communication. 

	ZTE
	a)
	

	CATT
	a)
	

	Nokia
	a)
	Yes, certain enhancements may be needed. There are, e.g. differences in the band allocations for dedicated V2X spectrum and not all may not be supported, there can be differences with respect to the number of supported PC5 receiver chains, etc.

	Potevio
	a)
	

	Deutsche Telekom
	a)
	Yes, especially the multi-carrier support capability needs to be considered.

	samsung
	a)
	For UEcapabilityInformation msg, there are 1) only possibility indication of simultaneous TX for Uu and PC5, 2) supported band index, 3)bandcombination between Uu and V2X sidelink for simultaneous operation. Now, considering multi-carrier for V2X sidelink, there should be the indication on bands for simultaneous TX or RX for V2X sidelink. 
And also SidelinkUEInformation msg should be modified by facilitating simultaneous V2X sidelink band operation. Currently single frequency is indicated, so this can be extend to multiple frequencies. 



Option a): 12 companies
Option b): 0 company
Rapporteur comment: All companies agree to enhance legacy ProSe capability signalling to multi-carrier sidelink V2V operations.
[bookmark: _Toc471394850][bookmark: _Toc471482069]Enhance legacy ProSe capability signalling to multi-carrier sidelink V2V operations.

If the answer to Question 8 is yes, RAN2 should investigate which type of capability signalling enhancements are needed. The most straightforward enhancement seems to be the following which extends existing ProSe capability to a multi-carrier framework. Here the updated WID from RAN#74 [11] should be considered:
i)	Specify the following scenarios with first priority.
(1)	Band 47 + Band 47 (Contiguous concurrent operation), Band 47 + Band X (Uu for V2X service), Band 47 + Band Y (Uu for non-V2X service)
(2)	Band X or Band Y is licensed band such as Band 3,7,8,39,41
In RAN1 #86b meeting, RAN1 [12] agreed to consider the following capabilities of LTE V2X UEs on Tx chain and power budget, which should be considered as well.
Table 9 RAN1 agreements on the possible cases for UE Tx RF capability
	Agreements:
· From RAN1 viewpoint, the following three cases can be supported regarding the capability of LTE V2X devices on the simultaneous transmission of UL and SL.
· Case 1: UL TX and SL TX use separate TX chains and separate power budget
· Case 2: UL TX and SL TX use separate TX chains but sharing power budget
· Case 3: UL TX and SL TX share TX chains and power budget
· It is noted that the most suitable case may be dependent of the V2X use case.
· RAN WGs to identify solution(s) that takes into account the minimum performance of SL TX at least for some important SL TX. RAN WGs needs to reduce possible degradation of Uu operation performance in identifying such solution(s).
· For case 1, RAN1 assumes no physical layer solution is needed.



· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Question 9: If answer to Question 8 is yes, what are the needed capability signalling enhancements?
a) To indicate the band combination for simultaneous PC5 transmission;
b) To indicate the bandwidth class for simultaneous PC5 transmission for one band combination;
c) To indicate the band combination for simultaneous PC5 reception;
d) To indicate the bandwidth class for simultaneous PC5 reception for one band combination?
e) To indicate the band combination for simultaneous PC5 and Uu transmission;
f) To indicate the bandwidth class for simultaneous PC5 and Uu transmission for one band combination;
g) To indicate the band combination for simultaneous PC5 and Uu reception;
h) To indicate the bandwidth class for simultaneous PC5 and Uu reception for one band combination?
i) Other
j) To indicate the PC5 transmission chain capability difference case 1/2/3 above;
k) To indicate the PC5 reception chain capability difference for Vehicle UE and Pedestrian UE.
l) To indicate whether the power budget(s) for UL Tx and V2X SL Tx is/are shared or separate.
Reasons behind the reply are always appreciated.
Table 9: If answer to Question 8 is yes, what are the needed capability signalling enhancements?
	· Company name
	Preferred option
	Comments

	Qualcomm
	
	We need enhance the Rel-12 capability signalling where ProSe-carrier list will become ITS-combo list. Each ITS band combo contains information from a) to d).
Similar to Rel-12, RX-bit map is used for each CA combo corresponding to each ITS combo. For more flexibility, we should introduce TX bitmap for each CA combo corresponding to each ITS combo, information e) to h) covers those information.
Qualcomm thinks this issue needs online discussion and it would be difficult to reach agreement just by email discussion and conference call.

	Ericsson
	a) – h), j), k)
	1) Option a) to d) and needed for multi-carrier support of V2x sidelink communication, which is further extended to e) to h) considering simultaneous operation of Uu and PC5 for both TX and RX behavior;
2) It is useful for network scheduling to know information i) which indicates whether / how SL / UL prioritization is to be done – this is related to the discussion on SL / UL prioritization;
3) It is useful for network scheduling to know information j) which indicates the Rx chain capability, which implies the type of UE behavior (vehicle UE, pedestrian UE) – this is related to the discussion on V2P;
It would be helpful to discuss on the general aspects for the capability signaling enhancement, at least for option a) to h) if considering i) and j) are being addressed by other email discussion. 

	LGE
	a)~h)
	In order to support scenario of 1) the simultaneous transmission and/or reception in multiple ITS carriers and 2) the simultaneous transmission and/or reception in multiple ITS carriers and WAN band, a)~h) is necessary.

	OPPO
	a)~h)
	

	Coolpad
	a)~h)
	

	Huawei
	e), f), g), h), l)
	It is likely that a UE performs V2X sidelink communication and UL/DL data transmission/reception at the same time. Therefore, option e) ~ h) may need to be indicated by the UE for the eNB to configure appropriate carriers for the UEs’ simultaneous V2X sidelink communication and Uu communication as well as potential multi-carrier V2X sidelink reception/transmission.
However, it is a bit strange that, now that the band combination as in option e) ~ h) has already covered PC5 Tx/Rx along with Uu Tx/Rx, why do we still need option a) ~ d) which separately indicate only PC5 band combination? Note that in the legacy ProSe, there seems no such a separate PC5-only band combination indication like in a) ~ d).
With respect to UE Tx RF capability, we think that the number of Tx chains usable respectively for UL Tx and V2X SL Tx can be reflected in the band combinations reported (e.g. embodied by the number of V2X sidelink bands and UL bands respectively included in each particular BC). In addition to band combinations, therefore, what the eNB needs to know more on the UE’s Tx RF capability is whether the UE’s power budget is shared or not, so as to conduct proper power control for the UE’s UL Tx and V2X SL Tx. This can be addressed by Option l).

	ZTE
	a)~h)
	

	CATT
	a)~j), l)
	Reason to choose l): it would be beneficial for the eNB to schedule the resources for the UE if the UE reports whether and how the power budget is shared or separated. 

	Nokia
	
	Most of these look reasonable. A general rule could be that the band combination for PC5 Tx and simultaneous PC5 and Uu Tx should be indicated in the capability signalling so that eNB can assign the resource accordingly. Another general approach could be to prioritize those Tx related capabilities. In addition, even if capabilities are RAN2 topic, perhaps these should be also/first consulted with RAN4 (for band combinations, etc.)

	Potevio
	a)~l)
	

	Samsung 
	a)~h), l)
	



Option a) – d): 10 companies (Based on the comment, Rapporteur assumes Qualcomm and Nokia are fine with this)
Option e) – h): 11 companies (Based on the comment, Rapporteur assumes Qualcomm and Nokia are fine with this)
Option i): 0 company
Option j): 4 companies (Based on the comment, Rapporteur assumes Nokia are fine with this)
Option k): 2 companies (Based on the comment, Rapporteur assumes Nokia are fine with this)
Option l): 5 companies (Based on the comment, Rapporteur assumes Nokia are fine with this)
Rapporteur comment: A clear majority of companies prefers option e)-h), and all companies prefer option a)-d).
[bookmark: _Toc471394851][bookmark: _Toc471482070]Enhance legacy ProSe capability signalling to multi-carrier sidelink V2V operations for the aspects of option a) – h).
For other options, Rapporteur assumes option j) and option l) are both for Tx chain capability indication, for which 6 companies agrees, and option k) are for Rx chain capability differentiation, for which 2 companies agree. 
Since the two are out of the scope of this email discussion, and RAN4 view on this is needed as commented by some companies, rapporteur suggests that leave this to on-going other topics, i.e., SL/UL prioritization and V2P, to handle it together with RAN4.

SidelinkUEInformation Reporting Aspects 
In the current specification, it is supported that the UE can report an interested carrier for V2V sidelink transmission/reception in the SidelinkUEinformation. However, as multi-carrier operation may be supported for V2X, the UE may have multiple interested carriers for V2X sidelink transmission/reception. In this case, the following question is to discuss whether the UE is allowed to report multiple interested carriers for V2X sidelink transmission/reception in the SidelinkUEinformation. 
· Question 10: Is a UE allowed to report multiple interested carriers for V2X sidelink transmission/reception in the SidelinkUEInformation? 
a) Yes.
b) No. 
Reasons behind the reply are always appreciated.
Table 10: Is a UE allowed to report multiple interested carriers for V2X sidelink transmission/reception in the SidelinkUEInformation?
	Company name
	Preferred option
	Comments

	Huawei
	a)
	Yes. Now that multi-carrier operation is to be supported for V2X, we think the reporting of multiple interested carriers for V2X sidelink operation is thus needed.  

	ZTE
	a)
	Agree with Huawei.

	Ericsson
	a)
	

	CATT
	a)
	

	Nokia
	a)
	In general yes, but what would be the exact use-cases for such reporting? Wouldn’t it be sufficient in most cases to rely on UE capabilities? Or is the UE expected to report only the detected carriers?

	Potevio
	a)
	Agree with Huawei’s comment.

	Lenono/ MotM
	a)
	

	Qualcomm
	a)
	Agree with Huawei

	Deutsche Telekom
	a)
	See Huawei.

	Samsung 
	a)
	Agree with Huawei.



Option a): 10 companies
Option b): 0 company
Rapporteur comment: All companies agree to allow the UE to report multiple interested carriers for V2X sidelink transmission/reception in the SidelinkUEInformation.
[bookmark: _Toc471394852][bookmark: _Toc471482071]Enhance SidelinkUEInformation signalling to allow UE to report multiple interested carriers for V2X sidelink transmission/reception.

Maximum number of carriers
Regarding the maximum number of carriers to configure, the following was agreed in RAN2#96:=>	For UEs supporting Uu broadcast, reception of DL V2X broadcast in different carriers/PLMNs it will be supported by having multiple receive chain in the UE.  The number of maximum carriers/PLMN and RF chains needed is FFS. 
=>	LS to SA2/SA1, cc:RAN1, RAN4 to ask about number of maximum PLMNs and requirements on UEs for receiving over multiple carriers.  This question is applicable to Uu and PC5. Indicate to SA2 that to support multiple carriers/PLMNs the UE would need to have multiple RF chains.  

As highlighted in [13], the actual number of RX/TX chains to support may depend on the local network deployment in a particular region. Therefore, while the actual number of RX/TX chains to be deployed in the UE can be up to UE implementation, from RAN2 perspective it is important to allow for a sufficient number of chains to be reflected in the RRC design. In R2-169136, RAN2 has asked an opinion to SA1/SA2 about this issue. However, from RAN2 perspective, it is worth agreeing on a reasonable number of carriers:
· Question 11: From RAN2 perspective, what is the maximum number of carriers to be configured? 
a) 8
· For mode-3 cross-carrier scheduling, 8 would be naturally supported by the current CIF space.
b) Others 
Reasons behind the reply are always appreciated.
Table 11: From RAN2 perspective, what is the maximum number of carriers to be configured
	Company name
	Preferred option
	Comments

	Ericsson
	a)
	

	Qualcomm
	a)
	It is natural that signalling should be able to support up to CIF space.

	Deutsche Telekom
	a)




b)
	From the RRC signalling point of view. Assuming the Uu DL transmission comes only from one carrier per PLMN (max. 2 carriers/PLMN) and the typical number of 3..4 PLMNs in a country (or at least region), 8 seems reasonable from signalling point of view.

It should also be clarified what the min. mandatory number or receiver chains is for a UE supporting V2X:

For Uu DL reception we would expect 4 receiver chains

For PC5/SL we would expect also 4 receiver chains each supporting 20 MHz bandwidth. This would cover the entire 5.9 ITS band (LTE Band 47).

	Samsung
	a)
	Max 8 could be good from overhead and usefulness perspectives. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Option a): 4 companies
Option b): 1 company
Rapporteur comment: All companies agree 8 as the maximum number of carriers to be configured. This question was added very late so additional comments are welcome. The proposal below can be seen as the current proposal.
[bookmark: _Toc471482072]8 as the maximum number of carriers to be configured for V2x Uu / PC5 communication.

Conclusion
Proposal 1	Support mode-4 inter-carrier configuration for V2x sidelink communication.
Proposal 2	Use both SIB21 and RRC dedicated signalling to carry the inter-carrier configuration for mode-4.
Proposal 3	For inter-carrier configuration of mode-4, the selection of the carrier and corresponding TX/RX resource pool is up to UE implementation.
Proposal 4	No additional enhancement is needed for mode-3 to support inter-carrier configuration.
Proposal 5	Support inter-carrier configuration of RX resource pool for V2x sidelink communication.
Proposal 6	RAN2 to further discuss on the enhancement of prioritizing the Uu carrier carrying the inter-carrier configuration.
Proposal 7	RAN2 to further discuss on the enhancement of prioritizing the cell carrying the inter-carrier configuration.
Proposal 8	Enable the UE to read from other PLMNs the RX resource pool configuration.
Proposal 9	The serving eNB indicates to the UE the RX resource configuration for inter-PLMN operation directly.
Proposal 10	RAN2 to further discuss on the enhancement that the serving eNB indicates to the UE the different Uu inter-PLMN frequencies only.
Proposal 11	Enhance legacy ProSe capability signalling to multi-carrier sidelink V2V operations.
Proposal 12	Enhance legacy ProSe capability signalling to multi-carrier sidelink V2V operations for the aspects of option a) – h).
Proposal 13	Enhance SidelinkUEInformation signalling to allow UE to report multiple interested carriers for V2X sidelink transmission/reception.
Proposal 14	8 as the maximum number of carriers to be configured for V2x Uu / PC5 communication.

The rapporteur will update this section based on the outcome of the e-mail discussion.
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