3GPP TSG-RAN WG4 Meeting #78
R4-160168
St. Julian’s, Malta, 15 – 19 February, 2016
Agenda Item:
8.13.2
Source: 
Intel
Title: 
Consideration for RF aspects 
Document for:
Discussion
1 Introduction
        In last RAN#70, WI of V2V has been approved in RP-152293. The WI is initiated by RAN1, but there are multiple aspects involved RAN4 work and might involve complex RF issue as initial recognition from individual companies. In this contribution, we aim to identify necessary works for progressing V2V. It is worth noting that the items below attempt to roll out possible work from RAN4 perspective as initial discussion, rather than prioritizing any work or aligning them chronologically.
2 V2V consideration from RAN4 RF perspective
Following the agreed WID, there are two major tasks on a high level view for RAN4 RF:

1) To specify a solution/requirement (if needed) for coexistence of PC5-based V2V operation and legacy Uu operation with LTE in the same carrier frequency [RAN1] and in an adjacent carrier frequency [RAN4] 
2) To specify UE Tx and Rx RF requirement covering operations at up to 6 GHz carrier [RAN4]
        Given the operation aspects in TR 36.885, we realized that RAN4 will only conduct above two studies on Scenario 1, which was detailed in section 4.1 in TR 36.885. The details are laid out as below:
RAN aspects for PC5-based V2V operation (Tx/Rx of V2V message) are as follows:

· (Aspect 1) Operation bands used as test points for evaluation

· Case 1A: 6 GHz

· Case 1B: 2 GHz

Note: Case 1B may not be need to be specifically simulated for all scenarios

· (Aspect 2) eNB deployment consideration including possibility of network control

· Case 2A: UE autonomous resource allocation, at least mode 2, based on semi-statically network-configured/pre-configured radio parameters including no eNB coverage case.
· Case 2B: eNB providing more UE specific or/and more dynamic resource allocation including Mode 1 compared to case 2A.
Note: Related to aspect 2, it is necessary to consider the condition to apply any preconfigured radio parameters.

· (Aspect 3) Multi-carrier operation

· Case 3A: UEs communicating over PC5 across a single carrier.

· Case 3B: UEs communicating over PC5 across multiple carriers.

· (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 

· (Aspect 5) Co-existing with Uu

· Case 5A: Dedicated carrier for V2x. There is no uplink (Uu) traffic on the PC5 operation carrier.

· Case 5B: V2x carrier is shared with Uu.

Analyzed one by one from above, we identified following categories and necessary information for RAN4 RF study:
· (Aspect 1) Operation bands used as test points for evaluation

· Case 1A: 6 GHz

· Case 1B: 2 GHz

Note: Case 1B may not be need to be specifically simulated for all scenarios
RAN4: we need to study and define the RF requirements for 2GHz and 6GHz UE respectively, given the fact that the components and RF characteristics are quite different between those two frequencies. Especially coexistence study needs some UE behavior limits to enable its simulation effectively. Therefore, at least consensus-ed RF requirements are preliminary to begin coexistence study. There might be some reuse available from D2D and LAA UE RF requirements due to the on-point frequency. But one needs to examine the RF requirements carefully due to the different application for V2V. For example, RAN1 may have more stringent expectation for frequency error requirement, because of high-speed and high-fidelity application.

        For coexistence study, there are different interference objects for 2GHz and 6GHz respectively, such as Wifi, LAA, LTE, GNSS, etc. At this point, all of them need to be considered to maintain an ecosystem. The next step is to identify whether any previous study could be reused, for example D2D coexistence study. Once again, this highly depends on the V2V system performance requirements, due to V2V application requirement in high quality of service.   
· (Aspect 2) eNB deployment consideration including possibility of network control

· Case 2A: UE autonomous resource allocation, at least mode 2, based on semi-statically network-configured/pre-configured radio parameters including no eNB coverage case.
· Case 2B: eNB providing more UE specific or/and more dynamic resource allocation including Mode 1 compared to case 2A.
Note: Related to aspect 2, it is necessary to consider the condition to apply any preconfigured radio parameters.
RAN4: This is irrelevant to UE RF requirement and coexistence study.

· (Aspect 3) Multi-carrier operation

· Case 3A: UEs communicating over PC5 across a single carrier.

· Case 3B: UEs communicating over PC5 across multiple carriers.
RAN4: In WID description, there has not been clear definition for band, frequency usage, or plan for CA implementation. Given the facts that the implementation case scenarios already have more than just a few, we think it is more efficient to focus on single carrier study at Rel-14.  
· (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 
RAN4: For RF requirement study, the operating scenarios are irrelevant. However, they may be critical to coexistence study. Therefore, Cases 4A, 4B and 4C need to be evaluated.
· (Aspect 5) Co-existing with Uu

· Case 5A: Dedicated carrier for V2x. There is no uplink (Uu) traffic on the PC5 operation carrier.

· Case 5B: V2x carrier is shared with Uu.
RAN4: As in the WID description, RAN4’s focus is on sidelink only. Therefore, it will not be necessary to include coexistence study with Uu. Because Uu would be the scenario covered in RAN1 study.
Based on above analysis, we conclude below bullet points:
· For RF requirement study, it needs to study for 6GHz and 2GHz respectively, based on single carrier only.
· For coexistence study, it needs to study for 6GHz and 2GHz respectively, based on single carrier only, and three operating scenarios as listed:
· Single operator operation
· 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. 

· 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.

3 Conclusion
· For RF requirement study, it needs to study for 6GHz and 2GHz respectively, based on single carrier only.
· For coexistence study, it needs to study for 6GHz and 2GHz respectively, based on single carrier only, and three operating scenarios as listed:

· Single operator operation
· 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. 
· 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.

4 Reference
 [1] RP-152293 New WI proposal: Support for V2V services based on LTE sidelink, LG Electronics, Huawei, HiSilicon, CATT, CATR
[2] TR 36.885 v0.4.0
[image: image1.jpg]Y




- 1 -
- 3 -

