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1      Introduction

Support of multiple PLMNs in the scenario 2 (transmission in UL and reception in DL) was discussed and the following agreement was made last RAN2 [1]. 
· The study in RAN2 does not considers the case that each operator is allocated with a different uplink carrier while a set of downlink operation carrier(s) is shared by UEs subscribed to different operators.
· Inter-PLMN reception for DL broadcast is allowed.
· The UE may receive on multiple DL carriers.
During the email discussion on the text proposal for TR36.885 [2], some more restriction “The study excludes the case that a set of uplink operation carrier(s) is shared by UEs subscribed to different operators while each operator is allocated with a different downlink carrier.” was captured in addition. 

We think the UE complexity and cost were not taken into account in serious in the previous discussion and decision and the similar issues will be come to support multiple PLMNs in the scenario 1 (transmission and reception in SL). In this contribution, we would like to discuss them. 
2      Discussion
UE reception of multiple DL carriers in the scenario 2
In order to support the reception of multiple DL carriers, there would be two options in general. 

· Option 1: UE has additional Rx chain to a non-primary serving DL carrier.

· Option 2: UE switches Rx chain to a non-primary serving DL carrier in TDM manner.  
With the option 1, the UE becomes more complex and expensive. For instance, if there are 4 DL carriers per PLMN and the UE needs to monitor up to 4 PLMNs, it may require 16 additional Rx chains for multiple PLMN receptions. Considering it is for the vehicle and it may not require high-end CA capability, such an increased UE complexity and cost seem unacceptable. With the option 2 though it decreases the UE complexity and cost compared to the option 1, the UE may miss the V2V message since it cannot monitor in one carrier while it monitors another carrier. One may argue whether it is solved by well coordination on the resource pools among multiple carriers/PLMNs in TDM manner, e.g. all resources among multiple carriers/PLMNs are not overlapped. However considering the required Rx chain retuning time, the amount of resources to the high number of vehicles and not limited number of carriers/PLMNs, we think it is not realistic option to solve the problem.  

With the above considerations, we may need to revisit the discussion whether we should take the scenario that a set of DL operation carrier(s) is shared by UEs subscribed to different operators. Or we may need to see the feasibility that the network can coordinate well without adding too much complexity and cost to the UE, e.g. ITS application server forwards the message to the multiple carriers/PLMNs that overlaps the same area. In addition we may need to define a reasonable number of DL carriers/PLMNs to be monitored. If needed, we can consult SA1/2 on the issues.

UE reception of multiple SL carriers in the scenario 1
Support of multiple PLMNs in the scenario 1 was not discussed last RAN2. For the scenario 1, the use case a set of SL operation carrier(s) is shared by UEs subscribed to different operators is allowed whereas it is not allowed in the scenario 2. In the case, we do not have to increase Rx chains (e.g. probably one more additional Rx chain may be sufficient like Rel-12 D2D communication). However if a set of SL operation carrier(s) is not shared, we assume the similar options (i.e. either UE has additional Rx chain or switches Rx chain to a non-primary serving SL carrier) and the associated issues as we see in the above for the scenario 2 will exist to support multiple SL carriers/PLMNs. 

Proposal 1: RAN2 is asked to discuss the described issues for option 1 and option 2. 

Proposal 2: RAN2 is asked to revisit the discussion whether we should take the use case that a set of DL operation carrier(s) is shared by UEs subscribed to different operators into account. 
Proposal 3: RAN2 is asked to discuss a reasonable number of DL/SL carriers/PLMNs to be monitored. If needed, RAN2 is asked to consult SA1/2. 

During the email discussion some more restriction “The study excludes the case that a set of uplink operation carrier(s) is shared by UEs subscribed to different operators while each operator is allocated with a different downlink carrier.” was captured in addition. However we think it may give some confusion. For the scenario 1, the use case a set of SL operation carrier(s) is shared by UEs subscribed to different operators is allowed. In fact SL operation carrier(s) means UL carrier(s) configured for D2D communication. It seems they are conflicting. We assume if shared UL carrier is realistic option for the scenario 1 there is no reason why to forbid it for the scenario 2. Also note now we may have co-existent use case, i.e. the UE needs to monitor both DL and SL since both transmission in UL and SL may co-exists in the cell according to the email discussion [3]. In the co-existent use case, it seems not clear whether the restriction UL operation carrier(s) is not shared should be applied. 
Proposal 4: RAN2 is asked to remove the restriction “The study excludes the case that a set of uplink operation carrier(s) is shared by UEs subscribed to different operators while each operator is allocated with a different downlink carrier.”
3      Conclusions

In the contribution, we discussed the issues regarding the support multiple PLMNs and proposed as follow. 
Proposal 1: RAN2 is asked to discuss the described issues for option 1 and option 2. 

Proposal 2: RAN2 is asked to revisit the discussion whether we should take the use case that a set of DL operation carrier(s) is shared by UEs subscribed to different operators into account. 
Proposal 3: RAN2 is asked to discuss a reasonable number of DL/SL carriers/PLMNs to be monitored. If needed, RAN2 is asked to consult SA1/2. 

Proposal 4: RAN2 is asked to remove the restriction “The study excludes the case that a set of uplink operation carrier(s) is shared by UEs subscribed to different operators while each operator is allocated with a different downlink carrier.”
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