3GPP TSG RAN WG1 Meeting 91    	    R1-1720484
Reno, USA, November 27th – December 1st, 2017


Source:	Nokia, Nokia Shanghai Bell 
Title:	Mode 4 support for V2X carrier aggregation
Agenda item:	6.2.3.1.1
Document for:	Discussion and Decision

Introduction
One of the objectives of the “V2X phase 2 based on LTE” work item ‎[1] is carrier aggregation: 
1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]
0. Carrier aggregation (up to 8 PC5 carriers);

In this contribution we discuss resource selection and carrier selection to support mode-4 transmission with PC5 carrier aggregation. 
We start by listing the relevant existing agreements.
At RAN1 #90bis the following was agreed ‎[2]:
Working assumption:
· For a given MAC PDU, RAN1 assumes that a single carrier is provided by higher layer for its transmission. 
· From RAN1 perspective, the following factors can be taken into account for TX carrier selection.  
· CBR
· UE capability (e.g. number of TX chains, implementation related aspects such as power budget sharing capability, TX chain retuning capability)
· For a given MAC PDU, a single carrier is used for transmission and potential retransmission of this MAC PDU.
· From RAN1 perspective, once a carrier is selected, the same carrier is used for all MAC PDUs of the same sidelink process at least until resource reselection is triggered for that same sidelink process based on Rel-14 triggering conditions. 
· Note that the UE is not precluded to switch transmission chains between component carriers for different sidelink processes

Note that companies can bring contributions on new triggering conditions for resource (re) selection

Agreement: send LS to RAN4 (Alex-Intel) (R1-1719158, which is endorsed and approved in R1-1719159)  to ask their inputs of the following:
· Switching time for intra-band and inter-band due to TX switching and interruption time at the receiver
· Feasibility of simultaneous transmission on intra-band, non-contiguous carriers. RAN1 requests feedback of impact of MPR and maximum psd imbalance between carriers.

Agreement: Any sensing and resource (re)selection procedure uses the Rel-14 PHY UE procedure of determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink transmission mode 4. Additional rules for resource exclusion of resources is not precluded after the procedure
Note: T2 values may be discussed, and potentially modified, when discussing latency reduction

Conclusion: Continue discussion on whether address the following issue for resource selection for mode-4 CA:
· UE’s limited TX capability 
· TX chain switching time
· Half duplex problem
· TX power budget constraint


Discussion

Regarding the working assumption on TX carrier (re)selection, the open issue seems to be if additional conditions for triggering carrier reselection need to be defined. So far, additional trigger conditions based on changes in CBR have been proposed ‎[3], however, no evaluation of the gain has been provided yet. The potential benefit of such a new trigger is that it would allow fast adaptation to changes in CBR levels. However, when considering additional reselection triggers it is important to strike the right balance:
· On the one hand, the mechanism needs to be reasonably fast in adapting to changes in the environment;
· On the other hand, too frequent reselection degrades collision avoidance based on sensing.

The existing resource reselection trigger based on SL_RESOURCE_RESELECTION_COUNTER was designed to provide a suitable tradeoff and it seems likely that it is sufficient also in the carrier aggregation scenario. Hence we propose to confirm the working assumption:

[bookmark: P_WA][bookmark: _Hlk498730873]Proposal 1: Confirm the RAN1#90b working assumption on TX carrier (re)selection.

Regarding the introduction of additional rules for resource exclusion it seems that a response from RAN4 is required to understand the full picture. 
[bookmark: Obs_AddExcl][bookmark: _Hlk498730836]Observation 1: Feedback from RAN4 is required before the question of additional rules for resource exclusion can be settled.


Conclusions
[bookmark: _GoBack]In this contribution, we discussed resource selection and carrier selection to support mode-4 transmission with PC5 carrier aggregation and make the following observations and proposals: 
Proposal 1: Confirm the RAN1#90b working assumption on TX carrier (re)selection.

Observation 1: Feedback from RAN4 is required before the question of additional rules for resource exclusion can be settled.
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