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1. Introduction

SL-RNTI is introduced for a transmitter UE to detect SL grant on PDCCH so as to send Scheduling Assignment (SA) and Side Link (SL) data. Thus a receiver UE can receive SA and SL data accordingly. In this document, we will discuss when and how to monitor PDCCH for SL-RNTI.
2. Discussion 
2.1 Whether to reuse DRX operation for detection of SL grant
Currently in the MAC spec as quoted below, UE would follow Active Time of DRX operation to monitor PDCCH for C-RNTI, SPS-C-RNTI and so on. In addition to Active Time, UE should also monitor PDCCH according to other requirements.
	5.7
Discontinuous Reception (DRX)

The UE may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring activity for the UE’s C-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, Semi-Persistent Scheduling C-RNTI (if configured) and eIMTA-RNTI (if configured). When in RRC_CONNECTED, if DRX is configured, the UE is allowed to monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the UE monitors the PDCCH continuously. When using DRX operation, the UE shall also monitor PDCCH according to requirements found in other subclauses of this specification. […]


Firstly, it is foreseen that SL grant will not be sent frequently / continuously because one SL grant is associated with one SA/Data period from 40 ms to 320 ms. Within one SA/Data period, the SL grant may be associated with several resources used for a transmitter UE to send several SL data packets. This is quite different from C-RNTI grant, which is only used once and can be allocated dynamically by eNB based on the traffic pattern. Secondly, one may argue that it looks like SPS-C-RNTI grant, which will reoccur periodically until SPS release. However, one major difference is that eNB may dynamically allocate adaptive grants for SPS-C-RNTI but there is no adaptive grant for D2D-RNTI. Since SA can be only sent and received within some predefined SA subframes according to the current design, it seems not possible for eNB to send another SL grant to associate with the same SA/Data period.
Observation 1:  Since SL grant would not be continuously allocated or adaptively changed by the eNB, the characteristic / usage of SL grant are quite different from C-RNTI and SPS-C-RNTI grant.
However, people may always like to reuse the current DRX operation. A possible way to achieve this purpose is to set the DRX cycle identical to the SA/Data period through RRC reconfiguration as shown in Fig. 1. Upon sending ProSe BSR, UE may detect a SL grant in the following DRX On_Duration D1. And there is a side-effect that UE may not need to wake up in On_Duration D2 to monitor PDCCH since there may be no LTE/D2D traffic at all, which means that normally a longer DRX cycle should be used in this case (note that DRX cycle setting is typically based on LTE traffic.). Another way is to add a specific event for SL grant detection, just like the legacy event of keeping active for UL grant upon sending SR. For the aforementioned two ways, UE would monitor PDCCH for SL-RNTI unnecessary in DRX Active time due to LTE (potential) traffic. One may argue that drx-InactivityTimer would be started upon reception UL grant for sending ProSe BSR so UE could keep active and no need for adding a new event. However, the period between the reception UL grant for sending ProSe BSR in UE side and the reception of ProSe BSR in eNB side could be quite long depending on HARQ operation of MAC PDU containing the ProSe BSR. The uncertainty of how long eNB would receive the ProSe BSR and then allocate SL grant might result in missing detection of SL grant. Since detection of SL grant is quite important, a new event is required to ensure the detection of SL grant.
Observation 2:  If reusing DRX operation for monitoring SL-RNTI, UE would monitor PDCCH for SL-RNTI unnecessary in DRX Active time due to LTE (potential) traffic.
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Fig. 1

Based on the two observations above, reusing DRX operation for monitoring D2D-RNTI on PDCCH seems unsuitable and unreasonable so it is proposed to discuss whether PDCCH monitor for SL-RNTI is independent of DRX operation or not.
Proposal 1:
Discuss whether PDCCH monitoring for SL-RNTI is independent of DRX operation or not.
2.2  The operation of PDCCH monitoring for SL-RNTI
Since eNB would schedule a SL grant upon reception of a ProSe BSR as shown in Fig. 2, UE should start monitoring SL-RNTI on PDCCH upon transmission of ProSe BSR. Based on the decision of proposal 1, there are two ways to specify the behaviour, one is adding a DRX event like the event of keeping active upon sending SR and the other is to define a window for monitoring SL grant like the procedure of RAR reception upon sending preamble.
Proposal 2:      The UE starts monitoring SL-RNTI on PDCCH upon transmission of ProSe BSR. 
Option 1:  If PDCCH monitoring for SL-RNTI is dependent of DRX,

 adding an event to ensure the reception of SL grant.

Option 2:  If PDCCH monitoring for SL-RNTI is independent of DRX,
specifying  the PDCCH monitoring for SL-RNTI in the section of SL grant reception.
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Fig. 2
Text proposal
	Option 1 – SL grant is dependent of DRX
5.7   Discontinuous Reception (DRX)

The UE may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring activity for the UE’s C-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, Semi-Persistent Scheduling C-RNTI (if configured), eIMTA-RNTI (if configured) and SL-RNTI (if configured). When in RRC_CONNECTED, if DRX is configured, the UE is allowed to monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the UE monitors the PDCCH continuously. When using DRX operation, the UE shall also monitor PDCCH according to requirements found in other subclauses of this specification.[…]
When a DRX cycle is configured, the Active Time includes the time while: 
-
[…]
-
a PDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for the preamble not selected by the UE (as described in subclause 5.1.4).; or
-  a PDCCH addressed to the SL-RNTI has not been received after successful transmission of a ProSe BSR.



	Option 2 – SL grant is independent of DRX
5.x.2.1   SL Grant reception and Scheduling assignment transmission

Editor’s note: Reception of sidelink grant from the eNB triggers transmission on SL-SCH, compare with section 5.4.1, UL Grant reception.

In order to transmit on the SL-SCH the PC5 MAC must have a valid sidelink grant (except for HARQ retransmissions) which Uu MAC may receive dynamically on the PDCCH addressed to the SL-RNTI or is selected by PC5 MAC from a pool of resources. Once the ProSe BSR is transmitted, the UE shall monitor the PDCCH for SL grant identified by the SL-RNTI, in the SL grant window which starts at the subframe that contains the end of the ProSe BSR transmission and has length SL-grantWindowSize subframes. To perform requested transmissions, the PC5 MAC receives HARQ information from lower layers.



3. Conclusion
In this document, we discuss the detection of SL grant and have two proposals as below.  

Proposal 1:
Discuss whether PDCCH monitoring for SL-RNTI is independent of DRX operation or not.
Proposal 2:      The UE starts monitoring SL-RNTI on PDCCH upon transmission of ProSe BSR.
Option 1:  If PDCCH monitoring for SL-RNTI is dependent of DRX,

 adding an event to ensure the reception of SL grant.

Option 2:  If PDCCH monitoring for SL-RNTI is independent of DRX,

specifying  the PDCCH monitoring for SL-RNTI in the section of SL grant reception.
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