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1. Introduction
On the last RAN2 meetings, the following agreements are made on the priority handling during the Sidelink Discovery Gap, listed below:
	· The UE during gaps intended for reception is not expected to monitor any DL channels (it is RAN2’s understanding that the UE  still needs to fulfil measurement requirements)  (RAN2 #91bis)
· During transmission gap the UE prioritizes discovery transmission over any Uu UL transmission only when a conflict with discovery transmission including overhead occurs (RAN2#92)
· When there is Rx gaps the UE is not expected to monitor any DL channels.  If there are UL Uu transmissions the UE prioritizes them over the reception gaps.  (RAN2#93)



The above agreements can be summarized in the following table:
                                       Table-1.  Priority handling during the Sidelink Discovery Gap
	
	Uu UL
	Uu  DL

	Sidelink Discovery Gap for Transmission
	PC5 is prioritized
	FFS

	Sidelink Discovery Gap for Reception
	Uu UL is prioritized
	PC5 is prioritized



According to the above table, it is obvious that the priority between PC5 and Uu DL during Sidelink Discovery Transmission Gap is still unclear. For FDD, since the transmitter and the receiver are separate, Sidelink Discovery Transmission Gap will not impact the Uu DL reception. But for TDD, if there is only one tranceiver, the Sidelink Discovery Gap for Transmission will also impact the Uu UL transmission. In this contribution, we will discuss the details and give our preference.
2. Discussion
2.1. Why the collision between Sidelink Discovery Gap for Transmission and Uu DL reception exists? 
According to [1], RAN4 provided the overhead for Sidelink Discovery Gap, listed below:
	RAN4 has reached working assumptions that the following overheads can be included in sidelink gaps.
1. Retuning of Tx/Rx chains (or turning ON/OFF a spare chain)
a. When Discovery is on serving cell (PCell/SCell), two retunes are required.
b. When Discovery is on non-serving cell and uses non-serving cell for synchronization, three retunes are required. 
Retuning time for each retune is assumed to be 1 subframe.
2. Synchronization overhead
a. When Discovery is on serving cell (PCell/activated SCell), additional synchronization is not required.
b. When Discovery is on non-serving cell and uses non-serving cell for synchronization, 
i. Synchronization overhead of up to 20ms can be required prior to discovery subframes, if the non-serving cell used for discovery synchronization is known to the UE.
ii. Synchronization overhead of up to FFS(ms) can be required if the non-serving cell used for synchronization is unknown to the UE and the UE is able to detect the non-serving cell in the first attempt. 
For identification of unknown cell on the discovery synchronization carrier, RAN4 is discussing if some procedure can be used for discovery synchronization cell identification (e.g., using measurement gaps if configured, or performing cell identification over multiple discovery periods assuming low mobility conditions).
3. Subframe offset
a. When Discovery is on serving cell (PCell/SCell), there is no offset. The timing difference between PCell and SCell can be assumed to be accommodated within the retuning time.
b. When Discovery is on non-serving cell
i. If UE reports the discovery resources to the serving cell, then subframe offset of +-0.5ms is possible due to asynchronous timing. 
ii. If serving eNB broadcasts discovery resources, RAN4 expects the SFN offset between the discovery carrier and serving cell can be reported with accuracy of +-5ms (same as Rel-12 discovery synch window w1). The subframe offset is then +-5ms.



According to the above description, it is obvious that there are three parts of overhead:
1) RF retuning
2~3ms is needed for RF retuning.
2) Synchronization
0~20ms is needed for Synchronization.
3) Subframe offset
0~5ms for subframe offset.
Considering the overhead may be large in certain case, e,g., discovery is on non-serving cell and uses non-serving cell for synchronization. The Sidelink Discovery Gap for Transmission including its overhead may occupy the TDD DL subframes. For example, assuming the time used for RF retuning, synchronization and subframe offset is 2 ms, the Sidelink Discovery Gap for Transmission including overhead will include the DL subframe #0 and special suframe#1.

 
Figure-1 Impact of Discovery Gap for Transmission on Uu DL reception
Whether there is collision between Sidelink Discovery Gap for Transmission and Uu DL reception depends on whether there is Uu DL reception during the Sidelink Discovery Gap for Transmission including overhead. Some companies think eNB implementation can avoid such kind of collision, but we think this collision is inevitable through detailed analysis based on the following cases:
Case 1: DL initial transmission 
Considering the Sidelink Discovery Gap for Transmission is configured by eNB, thus reasonable eNB implementation will not schedule Uu DL initial transmission during the Sidelink Discovery Gap for Transmission including its overhead. But for robustness, the unreasonable eNB behavior should also be considered.
Case 2: DL retransmission
As it was agreed in RAN2#92 that the UE shall set the HARQ_FEEDBACK variable in the MAC to ACK if a transmission is made before the sidelink gap (to suspend the HARQ process similar to measurement gap). Hence if there is no DL retransmission occur during the Sidelink Discovery Gap for Transmission including its overhead.
Case 3: DL SPS transmission
If eNB considers that the DL SPS occasion collided with the DL SPS transmission, it can suspend the SPS transmission and scheduled the date by dynamic scheduling.
Case 4: PHICH
If PHICH is not sent, the Uu UL will be impacted.
Case 5: RAR and contention resolution
It is inevitable that the RAR and contention resolution may collide with the Sidelink Discovery Gap for Transmission.
Observation 1：For TDD UE, at least PHICH reception, RAR and contention resolution message reception may collide with the Discovery Gap for Transmission.
2.2. How to handling the collision?
For the collision between RACH and Sidelink Discovery Gap for Transmission, since it was agreed that the UE should prioritize RACH over Sidelink Discovery Gap, it is obvious that if there is collision between RAR and contention resolution message and Sidelink Discovery Gap for Transmission, RACH shall be prioritized.
For the collision between PHICH and Sidelink Discovery Gap for Transmission, considering if PHICH is not received, the subsequent Uu UL transmission will be impacted. Thus it should also prioritize the PHICH reception.
For the other collision due to the unreasonable eNB behaviors, such as collision between DL initial transmission and Sidelink Discovery Gap for Transmission, the UE should prioritize the Uu DL reception to align the agreement in last meeting.
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Proposal 1: When there is collision between Sidelink Discovery Gap for Transmission and RACH or PHICH reception, the UE prioritizes RACH and PHICH transmission.
Proposal 2: When there is collision between Sidelink Discovery Gap for Transmission and Uu DL data reception, the UE prioritizes the Uu DL.
Considering the PHICH reception is discussed in RAN1, and the PHICH reception is not impacted by Sidelink Discovery Reception in current RAN1’s specification, thus there is no need to inform RAN1. Regarding the RAR reception, the impact of Sidelink Discovery for Transmission has already been captured. Thus the specification effort only includes how to capture the priority handling between contention resolution message/ Uu DL data reception and the Sidelink Discovery Gap for Transmission. The corresponding CR is provided in [2].
3. Conclusion
According to the analysis in section 2, it is observed and proposed:
Observation 1：For TDD UE, at least the PHICH reception, RAR and contention resolution message reception may collide with the Discovery Gap for Transmission.
Proposal 1: When there is collision between Sidelink Discovery Gap for Transmission and RACH or PHICH reception, the UE prioritizes RACH and PHICH transmission.
Proposal 2: When there is collision between Sidelink Discovery Gap for Transmission and Uu DL data reception, the UE prioritizes the Uu DL.
4. Reference
[1] [bookmark: _Ref442341639][bookmark: _Ref441593698][bookmark: _Ref434569532][bookmark: _Ref434232075][bookmark: _Ref433716610][bookmark: _Ref429324299]R2-156032  Reply LS on gap handling for sidelink discovery
[2] R2-16xxxx  321 CR   CATT





1

image1.emf
subframe #0 subframe #1 subframe #2 subframe #3 subframe #4

Overhead of Sidelink Discovery

Gap for Transmission

Sidelink Discovery 

Gap for Transmission

UL subframe DL subframe

Special subframe

Total Length of Sidelink Discovery Gap for Transmission


oleObject1.bin
�

�

subframe #0


subframe #1


subframe #2


subframe #3


subframe #4


Sidelink Discovery 
Gap for Transmission


UL subframe


DL subframe


Special subframe


Overhead of Sidelink Discovery
 Gap for Transmission


Total Length of Sidelink Discovery Gap for Transmission



