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1 Introduction

In Release 13 sidelink gaps were standardized. The purpose of the gaps was to prioritize transmission of sidelink discovery messages over uplink transmissions and hence improve the QoS of sidelink discovery. However, if, during a subframe in a sidelink gap, the UE is scheduled to perform transmissions in UL, sidelink discovery and sidelink communication, then the transmission related to sidelink communication is performed. We propose to change this so that the transmission related to sidelink discovery is performed.
2 Discussion
This paper deals with the prioritization of sidelink transmissions and uplink transmissions in a single subframe. In Rel-12 the uplink transmissions were prioritized over all sidelink transmissions. If there was no uplink transmission, the transmission related to sidelink communication was prioritized over sidelink discovery.
In Rel-13 sidelink discovery gaps were introduced. The intention of these gaps was to improve the quality of service of the sidelink discovery. If a UL transmission and sidelink discovery transmission occur in the same subframe during a sidelink discovery gap, the sidelink discovery transmission is performed, and not the UL transmission. This is a different behaviour compared to Rel-12. However, as the prioritization between sidelink communication and sidelink discovery was not changed, if all three types of transmission occur during a sidelink discovery gap, then the sidelink communication transmission is performed. This is summarized in Table 1.
	Scheduled transmissions
	Rel-12
	Rel-13
	Rel-13 – our proposal

	UL TX
	Yes
	No
	No
	Yes
	Yes
	Yes

	SL Comm TX
	Yes
	Yes
	No
	No
	Yes
	Yes

	SL Disc TX
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	SF is SL gap
	N/A
	N/A
	N/A
	Yes
	Yes
	Yes


Table 1 – The various combinations of scheduled transmissions in a certain subframe. The bold typeface indicates which transmission is prioritized and performed.

The transmission behaviours and thus the prioritization are captured in the MAC spec (36.321). Below is the relevant part from section 5.14.1.2.2, which relates to the transmission of sidelink communication:

To generate a transmission, the Sidelink process shall:

-
if there is no uplink transmission or if the MAC entity is able to perform uplink transmissions and transmissions on SL-SCH simultaneously at the time of the transmission: 

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

-
increment CURRENT_IRV by 1.

It is clear that the transmission of sidelink communication is not dependent on the transmission of sidelink discovery. Below is the relevant part from section 5.15.1.2.2, which relates to the transmission of sidelink discovery. 
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 an uplink transmission, a Sidelink Discovery Gap for Transmission, no transmission or reception on PSCCH, and no transmission or reception on PSSCH 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.

It is clear that if there is an uplink transmission, sidelink discovery gap, and sidelink communication transmission, the discovery transmission is not performed. We think that this behaviour is inefficient and not really in line with the overall purpose of the sidelink discovery gap.

Proposal 1 If, during one subframe in a sidelink discovery gap, there is a scheduled transmission in uplink, sidelink communication, and sidelink discovery then the sidelink discovery transmission is performed.

There are corresponding CRs for 36.321 and 36.300 in [1] and [2].
3 Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1
If, during one subframe in a sidelink discovery gap, there is a scheduled transmission in uplink, sidelink communication, and sidelink discovery then the sidelink discovery transmission is performed.
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