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1 Introduction

In RAN2#92, it was agreed that: 

-
During transmission gap the UE prioritizes discovery transmission over any Uu UL transmission only when a conflict with discovery transmission including overhead occurs.
However, current TS 36.321 does not capture this correctly as SL-DCH transmissions are prioritized over UL-SCH transmissions only in case there is a conflict in a certain subframe. This disregards the subframes of overhead that are needed before and after the SL-DCH transmissions to re-tune the transmitter chain in multi-carrier scenarios. In this paper we propose to update TS 36.321 accordingly.
2 Discussion
According to the RAN2 agreement, a sidelink discovery gap consists of a subframe bitmap that comprises not only the actual discovery subframes (i.e. the transmitting subframes in case of discovery transmission and the receiving subframes in case of discovery reception), but also some subframes of overhead. Such subframes of overhead are needed in order to synchronize and retune the TX/RX chain between the Uu and PC5 interface. 
In TS 36.331, this subframe bitmap that characterized a gap is expressed as follows.

	gapSubframeBitmap
Indicates the subframes of one or more individual gaps, not only covering the subframes of the associated discovery resources but also including e.g. re-tuning and synchronisation delays. The UE and E-UTRAN signal bit strings of valid sizes only i.e. sizes equal to or less than gapPeriod. Value 1 indicates that the UE is allowed to use the subframe for sidelink discovery.


Observation 1 As per TS 36.331 and Rel-13 agreement, a sidelink discovery gap comprises not only the subframes used for transmission/reception on SL-DCH but also the overhead needed to synchronize and retune the TX/RX chain between the Uu and PC5 interface.
RAN2 also agreed in RAN2#92 that 

-
During transmission gap the UE prioritizes discovery transmission over any Uu UL transmission only when a conflict with discovery transmission including overhead occurs.
-
The UE prioritizes the RACH procedure over the sidelink gaps
However, current TS 36.321 does not seem to be aligned with this agreement. In particular, TS 36.321 states that an UL transmission should be performed in a certain TTI belonging to a discovery gap for transmission, only if in this TTI there is no conflict between an UL transmission and a discovery transmission. But, unlike the above agreement, current specification does not consider the possibility that the UL transmission could collide with a subframes of overhead associated to a discovery transmission. 
	To generate a transmission, the HARQ process shall:

-
…….
-
if Sidelink Discovery Gaps for Transmission are configured by upper layers, and there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer, and there is a Sidelink Discovery Gap for Transmission, and there is no configured grant for transmission on SL-DCH in this TTI:

-
instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version corresponding to the CURRENT_IRV value;

-
increment CURRENT_IRV by 1;


At the same time, the UE should transmit discovery if there is a transmission gap at the time of transmission.

	To generate a transmission, the Sidelink process shall:

-
if there is no uplink transmission, no transmission or reception on PSCCH, and no transmission or reception on PSSCH at the time of the transmission; or

-
if there is a Sidelink Discovery Gap for Transmission at the time of transmission:
-
instruct the physical layer to generate a transmission according to the grant with the redundancy version corresponding to the CURRENT_IRV value.

-
increment CURRENT_IRV by 1.


Observation 2 As per TS 36.321, during a sidelink gap for transmission, the transmission on UL-SCH should be performed in a certain subframe only in case there is no conflict in this subframe between the UL transmission and any SL-DCH transmission, thereby disregarding the possible conflict between the UL transmission and the subframes of overhead associated to a discovery transmission.  
Current specification does not only violate the RAN2#92 agreement, but it might also lead to unclear behaviour. For example, in Figure 1, it is considered the case in which a transmission on UL-SCH is scheduled within a sidelink discovery gap for transmission, but there is no conflict between the UL transmission and the scheduled discovery transmission in this TTI. 
Therefore, according to current specification, the UE should perform both the discovery transmission and the UL transmission, but this would not be possible in practice since, as per Rel-12 UE radio requirement, the UE needs an interruption of 1ms to switch the transmitting chain from PC5 back to Uu. Consequence would be that the eNB expects an UL transmission but the UE cannot really perform it because of such constraint.
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Figure 1: UL TX scheduled within TX gap, but no conflict with discovery TX.
Observation 3 Current TS 36.321 violates the RAN2#92 agreement and it might lead to misbehaviours, e.g. packet loss. 

Our proposal to solve this issue is to stick to the agreement from RAN2#92 and correct the specification accordingly. This means that the UL transmission is performed only if there is no discovery transmission within a transmitting gap, thereby accounting for the presence of related overhead.
Proposal 1 In order to account for the presence of related overhead, specify that during a sidelink discovery gap a transmission on UL-SCH is performed only if there is no discovery transmission within a transmitting gap.

Our proposed CR is available in [2].
3 Conclusion

In section 2 we made the following observations:
Observation 1
As per TS 36.331 and Rel-13 agreement, a sidelink discovery gap comprises not only the subframes used for transmission/reception on SL-DCH but also the overhead needed to synchronize and retune the TX/RX chain between the Uu and PC5 interface.
Observation 2
As per TS 36.321, during a sidelink gap for transmission, the transmission on UL-SCH should be performed in a certain subframe only in case there is no conflict in this subframe between the UL transmission and any SL-DCH transmission, thereby disregarding the possible conflict between the UL transmission and the subframes of overhead associated to a discovery transmission.
Observation 3
Current TS 36.321 violates the RAN2#92 agreement and it might lead to misbehaviours, e.g. packet loss.


Based on the discussion in section 2 we propose the following:
Proposal 1
In order to account for the presence of related overhead, specify that during a sidelink discovery gap a transmission on UL-SCH is performed only if there is no discovery transmission within a transmitting gap.
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