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1. Introduction
In RAN1#76bis meeting, a Liaison Statement (LS) [1] regarding Mode1 and Mode2 switch conditions relying on DL power measurement results was sent to RAN WG2 for approving, which is quoted below.
In addition to RAN2’s “may” conditions for using mode 1 and mode 2, RAN1 has also agreed that Mode 1 shall be used for D2D transmission under the conditions configured by NW for using Mode 1. RAN1 is therefore discussing the possibility of adding the following “shall” conditions for use of Mode 1 and Mode 2, although there is not currently consensus in RAN1 on introducing such conditions:

•
A transmitting UE shall use Mode 2 if Z < X dBm or if no CRS is detected

•
A transmitting UE shall use Mode 1 if Z >= Y dBm where Y>=X

where Z would be a defined DL power measurement based on CRS from the serving cell or the cell the UE is camping on, and X and Y could be pre-configured in the UEs and could be signaled by the eNB.
Since the meeting of RAN2#86, RAN2 had been going over relevant discussions via E-mail reflector and on-line meeting. A reply LS [2] on D2D allocation modes was finalized after RAN2#86.

During normal operation, the UE only changes between mode 1 and mode 2 if it is configured by the eNB to do so. If the UE is instructed to use mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily. The UE considers itself to be in exceptional case while T311 or T301 is running and may use mode-2 resources provided by the current cell. Further details (e.g. exit condition from exceptional cases are FFS).

2. Discussion
Based on the reply of LS by RAN2, two types of operation can be envisioned. In normal operation, the selection of Mode1 and Mode2 is fully configured by the eNB. On top of that, exceptional cases for UEs originally operate in Mode1 can temporarily transfer to Mode2 is considered in view of unexpected radio link degradations. 

The original LS [1] of RAN1 intended to ask RAN2’s opinion on CRS based power measurement along with pre-configured thresholds to determine whether a UE shall consider itself in such exceptional conditions. However, based on the reply LS in [2] “the UE considers itself to be in exceptional case while T311 or T301 is running and may use mode-2 resources provided by the current cell”. RAN2 seems not to adopt power measurement based scheme, but rather prefer to reuse the existing radio link failure (RLF) criteria to indicate the arrival of exceptional conditions. Radio link interrupt actually happens before the timer T311 is running, the duration depends on the setting of T310 timer and the period of out-of-sync measurement report. 
According to TS36.133 [3], the evaluation period of downlink radio link quality lasts at least 200ms before sending the detected number of out-of-sync indications to the higher layers. If the detected number of out-of-sync indications is larger than N310 within 200ms, UE then launches timer T310. Until the time out of T310, UE can keep evaluating the radio link condition. In TS36.311 [4], the default setting of T310 is 1000ms, combined with 200ms out-of-sync report period, total interrupt time could up to 1200ms. Obviously RLF based trigger conditions for exceptional cases may arouse some latency issues that need to work out.
Observation 1: RLF based trigger conditions in exceptional cases may cause latency problems. 
Shortening the T310 timer (which can be set to 0ms at minimum, as indicated in TS36.311) seems a promising method to reduce the interruption time. However, the ping-pong effect, especially for edge-coverage UEs or UEs being shadowed by moving obstacles, may result in frequent mode switching, which is inefficient and non-preferable. 
Observation 2: Shortening the T310 expiry time may cause ping-pong effect for link margin users.
In addition to the interruption time before the declaration of RLF, efficient Mode1 to Mode2 switch while timer T311 is running is also worth noting. To speed up switching from Mode1 to Mode2, UE has to acquire Mode2 resource beforehand even if only Mode1 is configured by eNB. 
Observation 3: Acquisition of both Mode1 and Mode2 resource allocation at UE facilitates efficient mode switching. 
3. Transition time reduction from Mode1 to Mode2
In this section, in regard to the received LS from RAN2, we provide some possible schemes to enforce seamless transition from Mode1 to Mode2 for normal cases and exceptional cases. 
1.1 Smooth mode transitions in normal cases
While a UE being in-coverage and uses Mode1 for D2D communications, it is beneficial for UE to regularly monitor radio link conditions and indicates its change to the eNB. Depend on the received link quality, eNB may re-configure UE to enter Mode2 in case of degrading link performance. RAN1 proposed power measurement based trigger scheme [1] can fit in this operation. However, the argument only valid if the whole transition process time maintains the continuity of VoIP traffic. 
 It is worth noting that there may be situations where RLF happens before UE can actually transfer to Mode2 due to inadequate power threshold setting. For UEs used to experience RLF in Mode1 operation, a more conservative trigger setting of power threshold can be redefined such that UE can make it in time to reflect the link variation.  Therefore, an adaptable power threshold setting for each D2D UE is necessary to avoid UE entering RLF, i.e., to maintain sufficient downlink and uplink radio link performance to support UE feedback and eNB reconfiguration, which is a key requirement for eNB configured mode switching in normal cases. Above transition is under the control of eNB and hence the exceptional cases is no longer necessary.
Proposal 1:  In normal cases, CRS power based measurement report facilitates mode reconfiguration at eNB, adjustable power threshold setting is necessary to avoid RLF happens before eNB launching mode transition. 

1.2  Smooth mode transitions in exceptional cases
In case that eNB configured Mode2 transition is not fast enough to reflect the link degradation or in case reconfiguration failure happens, UE may rely on its judgement autonomously switch to Mode2, i.e., operate in exceptional case. Following up RAN2’s perspective on exceptional condition which relies on RLF procedure. The main concern is the interruption time taken until UE successfully switch to Mode2. In view of the link loss duration before RLF assertion as well as after RLF assertion contribute the total interruption time, we provide following possible schemes to supplement RLF based solution.
· Scheme 1: Shorten the out-of-link report period and T310 timer. In order to avoid ping-pong effects, prolong the staying time at Mode2 by carefully design trigger condition for existing exceptional condition.
· Scheme 2:  eNB extends the scheduling period of Mode1 while link performance is degrading. In this way, during the time when out-of-sync detected and UE have to wait for T310 time out until T311 is running, UE can consistently use previously assign Mode1 resource for communication and then smoothly switch to Mode2 while switch point reached. 
· Scheme 3: If the delay of RLF based mode switch is unacceptable, an additional trigger may be used to supplement the baseline scheme. For instance, RAN1 proposed power measurement based scheme can be applied for additional trigger. When UE detect the received power below a configured threshold, it report to eNB and then switch to Mode2 autonomously. Based on the reported information, eNB can share the mode status from UE and release the corresponding Mode1 resource it already allocated.   
Proposal 2:  In exceptional cases, three proposed schemes can be considered for smooth mode transition.
In addition to the above schemes to have smooth transitions, we propose to separate Mode1 and Mode2 resource pool for D2D communication. If the resource pool is non-overlap, possible interference between Mode1 and Mode2 caused by autonomous mode switching can be avoided. Moreover, in this way, UE can simultaneous maintain Mode1 and Mode2 resource allocation schemes for ease of seamless transition.

Proposal 3:  Separate Mode1 and Mode2 resource pools is proposed to prevent possible interference caused by autonomous mode switching as well as facilitating UE to maintain both Mode1 and Mode2 operation for ease of seamless transition.
4. Conclusion
Observation 1: RLF based trigger conditions in exceptional cases may cause latency problems.
Observation 2: Shortening the T310 expiry time may cause ping-pong effect for link margin users.
Observation 3: Acquisition of both Mode1 and Mode2 resource allocation at UE facilitates efficient mode switching.

Proposal 1:  In normal cases, CRS power based measurement report facilitates mode reconfiguration at eNB, adjustable power threshold setting is necessary to avoid RLF happens before eNB launching mode transition.

Proposal 2:  In exceptional cases, three proposed schemes can be considered for smooth mode transition.

Proposal 3:  Separate Mode1 and Mode2 resource pools is proposed to prevent possible interference caused by autonomous mode switching as well as facilitating UE to maintain both Mode1 and Mode2 operation for ease of seamless transition.
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