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	Reason for change:
	According to the current MAC specification, when discussing the impact on Uu DL reception, only Sidelink Discovery Gap for Reception is mentioned; and when discussing the impact on Uu UL transmission, only Sidelink Discovery Gap for Transmission is mentioned. There is no problem for UE supporting FDD since its transmitter and receiver are separate. But it is not suitable for UE supporting TDD only, because there is only one transceiver for TDD-only UE. For UE supporting TDD only, the Sidelink Discovery Gap for Reception will also impact the Uu UL transmission and the Sidelink Discovery Gap for Transmission will also impact the Uu DL reception, as shown in the following Figures. This should be clarified in the MAC specification.


Figure-1 Impact of Discovery Gap for Transmission on Uu DL reception


Figure-2 Impact of Discovery Gap for Reception on Uu UL transmission


	
	

	Summary of change:
	For UE supporting TDD only, clarify that the Sidelink Discovery Gap for Reception will also impact the Uu UL transmission and the Sidelink Discovery Gap for Transmission will also impact the Uu DL reception.
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5.1.4	Random Access Response reception
Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap or Sidelink Discovery Gap for Reception or Sidelink Discovery Gap for Transmission for UE supporting TDD only, the MAC entity shall monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI defined below, in the RA Response window which starts at the subframe that contains the end of the preamble transmission [7] plus three subframes and has length ra-ResponseWindowSize subframes. The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + t_id+10*f_id
Where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), and f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6). The MAC entity may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted Random Access Preamble.
-	If a downlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded, the MAC entity shall regardless of the possible occurrence of a measurement gap or Sidelink Discovery Gap for TransmissionReception or Sidelink Discovery Gap for Transmission for UE supporting TDD only:
-	if the Random Access Response contains a Backoff Indicator subheader:
-	set the backoff parameter value as indicated by the BI field of the Backoff Indicator subheader  and Table 7.2-1.
-	else, set the backoff parameter value to 0 ms.
-	if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3), the MAC entity shall:
-	consider this Random Access Response reception successful and apply the following actions for the serving cell where the Random Access Preamble was transmitted:
-	process the received Timing Advance Command (see subclause 5.2);
-	indicate the preambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep);
-	process the received UL grant value and indicate it to the lower layers;
-	if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):
-	consider the Random Access procedure successfully completed.
-	else, if the Random Access Preamble was selected by the MAC entity:
-	set the Temporary C-RNTI to the value received in the Random Access Response message no later than at the time of the first transmission corresponding to the UL grant provided in the Random Access Response message;
-	if this is the first successfully received Random Access Response within this Random Access procedure:
-	if the transmission is not being made for the CCCH logical channel, indicate to the Multiplexing and assembly entity to include a C-RNTI MAC control element in the subsequent uplink transmission;
-	obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity and store it in the Msg3 buffer.
NOTE:	When an uplink transmission is required, e.g., for contention resolution, the eNB should not provide a grant smaller than 56 bits in the Random Access Response.
NOTE:	If within a Random Access procedure, an uplink grant provided in the Random Access Response for the  same group of Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behavior is not defined.
If no Random Access Response is received within the RA Response window, or if none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the MAC entity shall:
-	if the notification of power ramping suspension has not been received from lower layers:
-	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
-	If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
-	if the Random Access Preamble is transmitted on the SpCell:
-	indicate a Random Access problem to upper layers;
-	if the Random Access Preamble is transmitted on an SCell:
-	consider the Random Access procedure unsuccessfully completed.
-	if in this Random Access procedure, the Random Access Preamble was selected by MAC:
-	based on the backoff parameter, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;
-	delay the subsequent Random Access transmission by the backoff time;
-	proceed to the selection of a Random Access Resource (see subclause 5.1.2).
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Contention Resolution is based on either C-RNTI on PDCCH of the SpCell or UE Contention Resolution Identity on DL-SCH.
Once Msg3 is transmitted, the MAC entity shall:
-	start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;
-	regardless of the possible occurrence of a measurement gap or Sidelink Discovery Gap for Reception or Sidelink Discovery Gap for Transmission for UE supporting TDD only, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;
-	if notification of a reception of a PDCCH transmission is received from lower layers, the MAC entity shall:
-	if the C-RNTI MAC control element was included in Msg3:
-	if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 
-	if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI: 
-	consider this Contention Resolution successful;
-	stop mac-ContentionResolutionTimer;
-	discard the Temporary C-RNTI;
-	consider this Random Access procedure successfully completed.
-	else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its Temporary C-RNTI:
-	if the MAC PDU is successfully decoded:
-	stop mac-ContentionResolutionTimer;
-	if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and
-	if the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in Msg3:
-	consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;
-	set the C-RNTI to the value of the Temporary C-RNTI;
-	discard the Temporary C-RNTI;
-	consider this Random Access procedure successfully completed.
-	else
-	discard the Temporary C-RNTI;
-	consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.
-	if mac-ContentionResolutionTimer expires:
-	discard the Temporary C-RNTI;
-	consider the Contention Resolution not successful.
-	if the Contention Resolution is considered not successful the MAC entity shall:
-	flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;
-	if the notification of power ramping suspension has not been received from lower layers:
-	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
-	If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
-	indicate a Random Access problem to upper layers.
-	based on the backoff parameter, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;
-	delay the subsequent Random Access transmission by the backoff time;
-	proceed to the selection of a Random Access Resource (see subclause 5.1.2).
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Downlink assignments transmitted on the PDCCH indicate if there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.
When the MAC entity has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the MAC entity shall for each TTI during which it monitors PDCCH and for each Serving Cell:
-	if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity’s C-RNTI, or Temporary C‑RNTI:
-	if this is the first downlink assignment for this Temporary C-RNTI:
-	consider the NDI to have been toggled.
-	if the downlink assignment is for the MAC entity’s C-RNTI and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity’s Semi-Persistent Scheduling C-RNTI or a configured downlink assignment:
-	consider the NDI to have been toggled regardless of the value of the NDI.
-	indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.
-	else, if this Serving Cell is the SpCell and a downlink assignment for this TTI has been received for the SpCell on the PDCCH of the SpCell for the MAC entity’s Semi-Persistent Scheduling C-RNTI:
-	if the NDI in the received HARQ information is 1:
-	consider the NDI not to have been toggled;
-	indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.
-	else, if the NDI in the received HARQ information is 0:
-	if PDCCH contents indicate SPS release:
-	clear the configured downlink assignment (if any);
-	if the timeAlignmentTimer associated with the pTAG is running:
-	indicate a positive acknowledgement for the downlink SPS release to the physical layer.
-	else:
-	store the downlink assignment and the associated HARQ information as configured downlink assignment;
-	initialise (if not active) or re-initialise (if already active) the configured downlink assignment to start in this TTI and to recur according to rules in subclause 5.10.1;
-	set the HARQ Process ID to the HARQ Process ID associated with this TTI; 
-	consider the NDI bit to have been toggled;
-	indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this TTI.
-	else, if this Serving Cell is the SpCell and a downlink assignment for this TTI has been configured for the SpCell and there is no measurement gap in this TTI and there is no Sidelink Discovery Gap for Reception  or Sidelink Discovery Gap for Transmission for UE supporting TDD only in this TTI; and
-	if this TTI is not an MBSFN subframe of the SpCell or the MAC entity is configured with transmission mode tm9 or tm10 on the SpCell:
-	instruct the physical layer to receive, in this TTI, transport block on the DL-SCH according to the configured downlink assignment and to deliver it to the HARQ entity;
-	set the HARQ Process ID to the HARQ Process ID associated with this TTI; 
-	consider the NDI bit to have been toggled;
-	indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this TTI.
For configured downlink assignments, the HARQ Process ID associated with this TTI is derived from the following equation:
HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalDL)] modulo numberOfConfSPS-Processes,
where CURRENT_TTI=[(SFN * 10) + subframe number].
When the MAC entity needs to read BCCH, the MAC entity may, based on the scheduling information from RRC:
-	if a downlink assignment for this TTI has been received on the PDCCH for the SI-RNTI;
-	if the redundancy version is not defined in the PDCCH format:
-	the redundancy version of the received downlink assignment for this TTI is determined by RVK = ceiling(3/2*k) modulo 4, where k depends on the type of system information message: for SystemInformationBlockType1 message, k = (SFN/2) modulo 4, where SFN is the system frame number; for SystemInformation messages, k=i modulo 4, i =0,1,…, nsw–1, where i denotes the subframe number within the SI window nsw;
-	indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity for this TTI.
When the MAC entity has SC-RNTI and/or G-RNTI, the MAC entity shall for each TTI during which it monitors PDCCH for SC-RNTI as specified in [8] and for G-RNTI as specified in subclause 5.7a and for each Serving Cell:
-	if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity’s SC-RNTI or G-RNTI:
-	attempt to decode the received data.
-	if the data which the MAC entity attempted to decode was successfully decoded for this TB:
-	deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
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Each HARQ process is associated with a HARQ buffer.
Each HARQ process shall maintain a state variable CURRENT_TX_NB, which indicates the number of transmissions that have taken place for the MAC PDU currently in the buffer, and a state variable HARQ_FEEDBACK, which indicates the HARQ feedback for the MAC PDU currently in the buffer. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.
The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT_IRV is an index into the sequence of redundancy versions. This variable is up-dated modulo 4.
New transmissions are performed on the resource and with the MCS indicated on PDCCH or Random Access Response. Adaptive retransmissions are performed on the resource and, if provided, with the MCS indicated on PDCCH. Non-adaptive retransmission is performed on the same resource and with the same MCS as was used for the last made transmission attempt.
The MAC entity is configured with a Maximum number of HARQ transmissions and a Maximum number of Msg3 HARQ transmissions by RRC: maxHARQ-Tx and maxHARQ-Msg3Tx respectively. For transmissions on all HARQ processes and all logical channels except for transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to maxHARQ-Tx. For transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to maxHARQ-Msg3Tx.

When the HARQ feedback is received for this TB, the HARQ process shall:
-	set HARQ_FEEDBACK to the received value.

If the HARQ entity requests a new transmission, the HARQ process shall:
-	set CURRENT_TX_NB to 0; 
-	set CURRENT_IRV to 0;
-	store the MAC PDU in the associated HARQ buffer;
-	store the uplink grant received from the HARQ entity;
-	set HARQ_FEEDBACK to NACK;
-	generate a transmission as described below.

If the HARQ entity requests a retransmission, the HARQ process shall:
-	increment CURRENT_TX_NB by 1;
-	if the HARQ entity requests an adaptive retransmission:
-	store the uplink grant received from the HARQ entity;
-	set CURRENT_IRV to the index corresponding to the redundancy version value provided in the HARQ information;
-	set HARQ_FEEDBACK to NACK;
-	generate a transmission as described below.
-	else if the HARQ entity requests a non-adaptive retransmission:
-	if HARQ_FEEDBACK = NACK:
-	generate a transmission as described below.
NOTE:	When receiving a HARQ ACK alone, the MAC entity keeps the data in the HARQ buffer.
NOTE:	When no UL-SCH transmission can be made due to the occurrence of a measurement gap, no HARQ feedback can be received and a non-adaptive retransmission follows.

To generate a transmission, the HARQ process shall:
-	if the MAC PDU was obtained from the Msg3 buffer; or
-	if Sidelink Discovery Gaps for Transmission or Sidelink Discovery Gap for Reception for UE supporting TDD only are not 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 in this TTI; or
-	if Sidelink Discovery Gaps for Transmission or Sidelink Discovery Gap for Reception for UE supporting TDD only 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 no Sidelink Discovery Gap for Transmission in this TTI; or
-	if Sidelink Discovery Gaps for Transmission or Sidelink Discovery Gap for Reception for UE supporting TDD only 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;
-	if there is a measurement gap or Sidelink Discovery Gap for Reception or Sidelink Discovery Gap for Reception for UE supporting TDD only at the time of the HARQ feedback reception for this transmission and if the MAC PDU was not obtained from the Msg3 buffer:
-	set HARQ_FEEDBACK to ACK at the time of the HARQ feedback reception for this transmission.

After performing above actions, the HARQ process then shall:
-	if CURRENT_TX_NB = maximum number of transmissions – 1:
-	flush the HARQ buffer;
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The MAC entity may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring activity for the MAC entity’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 MAC entity is allowed to monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the MAC entity monitors the PDCCH continuously. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other subclauses of this specification. RRC controls DRX operation by configuring the timers onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer (one per DL HARQ process except for the broadcast process), the longDRX-Cycle, the value of the drxStartOffset and optionally the drxShortCycleTimer and shortDRX-Cycle. A HARQ RTT timer per DL HARQ process (except for the broadcast process) is also defined (see subclause 7.7).
When a DRX cycle is configured, the Active Time includes the time while: 
-	onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimer or mac-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or
-	an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer; or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the preamble not selected by the MAC entity (as described in subclause 5.1.4).
When DRX is configured, the MAC entity shall for each subframe:
-	if a HARQ RTT Timer expires in this subframe and the data of the corresponding HARQ process was not successfully decoded:
-	start the drx-RetransmissionTimer for the corresponding HARQ process.
-	if a DRX Command MAC control element or a Long DRX Command MAC control element is received:
-	stop onDurationTimer;
-	stop drx-InactivityTimer.
-	if drx-InactivityTimer expires or a DRX Command MAC control element is received in this subframe:
-	if the Short DRX cycle is configured:
-	start or restart drxShortCycleTimer;
-	use the Short DRX Cycle.
-	else:
-	use the Long DRX cycle.
-	if drxShortCycleTimer  expires in this subframe:
-	use the Long DRX cycle.
-	if a Long DRX Command MAC control element is received:
-	stop drxShortCycleTimer;
	use the Long DRX cycle.
-	If the Short DRX Cycle is used and [(SFN * 10) + subframe number] modulo (shortDRX-Cycle) = (drxStartOffset) modulo (shortDRX-Cycle); or
-	if the Long DRX Cycle is used and [(SFN * 10) + subframe number] modulo (longDRX-Cycle) = drxStartOffset:
-	start onDurationTimer.
-	during the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation, if the subframe is not a half-duplex guard subframe [7] and if the subframe is not part of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap for Reception or not part of Sidelink Discovery Gap for Transmission for UE supporting TDD only; or
-	during the Active Time, for a subframe other than a PDCCH-subframe and for a UE capable of simultaneous reception and transmission in the aggregated cells, if the subframe is a downlink subframe indicated by a valid eIMTA L1 signalling for at least one serving cell not configured with schedulingCellId [8] and if the subframe is not part of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap for Reception or not part of  Sidelink Discovery Gap for Transmission for UE supporting TDD only; or
-	during the Active Time, for a subframe other than a PDCCH-subframe and for a UE not capable of simultaneous reception and transmission in the aggregated cells, if the subframe is a downlink subframe indicated by a valid eIMTA L1 signalling for the SpCell and if the subframe is not part of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap for Reception or not part of  Sidelink Discovery Gap for Transmission for UE supporting TDD only:
-	monitor the PDCCH;
-	if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:
-	start the HARQ RTT Timer for the corresponding HARQ process;
-	stop the drx-RetransmissionTimer for the corresponding HARQ process.
-	if the PDCCH indicates a new transmission (DL, UL or SL):
-	start or restart drx-InactivityTimer.
-	in current subframe n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received and Scheduling Request sent until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, type-0-triggered SRS [2] shall not be reported.
-	if CQI masking (cqi-Mask) is setup by upper layers:
-	in current subframe n, if onDurationTimer would not be running considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, CQI/PMI/RI/PTI on PUCCH shall not be reported.
-	else:
-	in current subframe n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received and Scheduling Request sent until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, CQI/PMI/RI/PTI on PUCCH shall not be reported.
Regardless of whether the MAC entity is monitoring PDCCH or not, the MAC entity receives and transmits HARQ feedback and transmits type-1-triggered SRS [2] when such is expected.
NOTE:	The same Active Time applies to all activated serving cell(s).
NOTE:	In case of downlink spatial multiplexing, if a TB is received while the HARQ RTT Timer is running and the previous transmission of the same TB was received at least N subframes before the current subframe (where N corresponds to the HARQ RTT Timer), the MAC entity should process it and restart the HARQ RTT Timer.
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