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	Reason for change:
	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.
Currently, the TS 36.321 is not aligned with the above agreement since the discovery transmission is prioritized only in case a concurrent ProSe discovery transmission and an UL transmission are scheduled in the same TTI. The subframes of overhead that are needed to switch the transmitting chain shuold be part of the gap configuration (as per TS 36.331) but are neglected in current TS 36.321.
This might lead to a misalignment between UE and eNB, e.g. the eNB expects an UL transmission but the UE cannot do that since it needs some subframes of overehead (e.g. to re-tune the transmitting chain) before actually performing an UL transmission after (or prior) a ProSe discovery transmission.

Impact Analysis

Impacted functionality:

UL HARQ operations.
Inter-operability:

If the CR is implemented by the eNB, but not by the UE, there is no interoperability problem.
If the CR is implemented by the UE, but not by the eNB, there is no interoperability problem.


	
	

	Summary of change:
	The rules to generate UL transmissions should take into account the presence of subframes of overhead that are needed prior and after a ProSe discovery transmission

	
	

	Consequences if not approved:
	The behaviour currently specified is not aligned with RAN2#92 agreement and it might lead to unexpected behaviour, since it does not consider the presence of subframes of overhead that are needed when performing a ProSe discovery transmission. 

For example, following current specification, if two UL transmissions are scheduled in two consecutive TTIs, one colliding with ProSe discovery transmission, and the other not, the UE should prioritize ProSe discovery in the first subframe and perform UL transmission in the other one. 

However, in practice this would not be possible since according to RAN4 requirements, one subframe is needed to switch the transmitting chain between PC5 and Uu. 
This might lead to a misalignment between UE and eNB, e.g. the eNB expects an UL transmission but the UE cannot perform it.
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First modified section
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Active Time: Time related to DRX operation, as defined in subclause 5.7, during which the MAC entity monitors the PDCCH.

mac-ContentionResolutionTimer: Specifies the number of consecutive subframe(s) during which the MAC entity shall monitor the PDCCH after Msg3 is transmitted.
DRX Cycle: Specifies the periodic repetition of the On Duration followed by a possible period of inactivity (see figure 3.1-1 below). 
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Figure 3.1-1: DRX Cycle

drx-InactivityTimer: Specifies the number of consecutive PDCCH-subframe(s) after the subframe in which a PDCCH indicates an initial UL, DL or SL user data transmission for this MAC entity. For NB-IoT it specifies the number of consecutive PDCCH-subframe(s) after the subframe containing an UL-SCH or after the subframe containing the HARQ feedback for a DL data transmission for this MAC entity.
drx-RetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) until a DL retransmission is received.
drxShortCycleTimer: Specifies the number of consecutive subframe(s) the MAC entity shall follow the Short DRX cycle.

drxStartOffset: Specifies the subframe where the DRX Cycle starts.

drx-ULRetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) until a grant for UL retransmission is received.
HARQ information: HARQ information for DL-SCH or for UL-SCH transmissions consists of New Data Indicator (NDI), Transport Block (TB) size. For DL-SCH transmissions and for asynchronous UL HARQ, the HARQ information also includes HARQ process ID, except for UEs in NB-IoT for which this information is not present. For UL-SCH transmission the HARQ information also includes Redundancy Version (RV). In case of spatial multiplexing on DL-SCH the HARQ information comprises a set of NDI and TB size for each transport block. HARQ information for SL-SCH and SL-DCH transmissions consists of TB size only.
HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a DL HARQ retransmission is expected by the MAC entity. 
Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a random access procedure. 
NB-IoT: NB-IoT allows access to network services via E-UTRA with a channel bandwidth limited to 180 kHz.
NB-IoT UE: A UE that uses NB-IoT.
onDurationTimer: Specifies the number of consecutive PDCCH-subframe(s) at the beginning of a DRX Cycle.

PDCCH: Refers to the PDCCH [7], EPDCCH (in subframes when configured), MPDCCH [2], for an RN with R-PDCCH configured and not suspended, to the R-PDCCH or, for NB-IoT to the NPDCCH.
PDCCH period (pp): Refers to the interval between the start of two PDCCH occasions and depends on the currently used PDCCH search space [2]. For an NB-IoT UE, a timer duration is configured by upper layers in units of a PDCCH period. The calculation of number of PDCCH-subframes for a timer is done by multiplying the number of PDCCH periods with npdcch-NumRepetitions-RA when the UE uses the common search space or by npdcch-NumRepetitions when the UE uses the UE specific search space.
PDCCH-subframe: Refers to a subframe with PDCCH. For a MAC entity not configured with any TDD serving cell(s), this represents any subframe; for a MAC entity configured with at least one TDD serving cell, if a MAC entity is capable of simultaneous reception and transmission in the aggregated cells, this represents the union over all serving cells of downlink subframes and subframes including DwPTS of the TDD UL/DL configuration indicated by tdd-Config [8], except serving cells that are configured with schedulingCellId [8]; otherwise, this represents the subframes where the SpCell is configured with a downlink subframe or a subframe including DwPTS of the TDD UL/DL configuration indicated by tdd-Config [8].
For RNs with an RN subframe configuration configured and not suspended, in its communication with the E-UTRAN, this represents all downlink subframes configured for RN communication with the E-UTRAN.
For SC-PTM reception on a FDD cell, this represents any subframe of the cell except MBSFN subframes; for SC-PTM reception on a TDD cell, this represents the downlink subframes and subframes including DwPTS of the TDD UL/DL configuration indicated by tdd-Config [8] of the cell except MBSFN subframes.
PRACH: Refers to PRACH or for NB-IoT to NPRACH.
PRACH Resource Index: The index of a PRACH within a system frame [7]

Primary Timing Advance Group: Timing Advance Group containing the SpCell.
PUCCH SCell: An SCell configured with PUCCH.
ra-PRACH-MaskIndex: Defines in which PRACHs within a system frame the MAC entity can transmit a Random Access Preamble (see subclause 7.3).
RA-RNTI: The Random Access RNTI is used on the PDCCH when Random Access Response messages are transmitted. It unambiguously identifies which time-frequency resource was utilized by the MAC entity to transmit the Random Access preamble.

SC Period: Sidelink Control period, the time period consisting of transmission of SCI and its corresponding data.
SCI: The Sidelink Control Information contains the sidelink scheduling information such as resource block assignment, modulation and coding scheme and Group Destination ID [5].

Secondary Timing Advance Group: Timing Advance Group not containing the SpCell. A Secondary Timing Advance Group contains at least one Serving Cell with an UL configured.
Serving Cell: A Primary or a Secondary Cell [8].
Sidelink: UE to UE interface for sidelink communication and sidelink discovery. The sidelink corresponds to the PC5 interface as defined in [13].

Sidelink Discovery Gap for Reception: Time period during which the UE does not receive any channels in DL from any serving cell, except during random access procedure.

Sidelink Discovery Gap for Transmission: Time period during which the UE prioritizes transmission of sidelink discovery over transmission of channels in UL except during random access procedure.
Special Cell: For Dual Connectivity operation the term Special Cell refers to the PCell of the MCG or the PSCell of the SCG, otherwise the term Special Cell refers to the PCell.
Timing Advance Group: A group of Serving Cells that is configured by RRC and that, for the cells with an UL configured, using the same timing reference cell and the same Timing Advance value.

UL HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a UL HARQ retransmission grant is expected by the MAC entity.

NOTE:
A timer is running once it is started, until it is stopped or until it expires; otherwise it is not running. A timer can be started if it is not running or restarted if it is running. A Timer is always started or restarted from its initial value.
Second modified section
5.4.2.2
HARQ process

Each HARQ process is associated with a HARQ buffer.

For synchronous HARQ, 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. For BL UEs or UEs in enhanced coverage see subclause 8.6.1 in [2] for the sequence of redundancy versions and redundancy version determination. For NB-IoT UEs see subclause 16.5.1.2 in [2] for the sequence of redundancy versions and redundancy version determination.
For NB-IoT UEs, BL UEs or UEs in enhanced coverage for UL_REPETITION_NUMBER for Mode B operation, the same redundancy version is used multiple times before cycling to the next redundancy version as specified in Subclause 16.5.1.2, 8.6.1 and 7.1.7.1 in [2].
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.

For synchronous HARQ, 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:
-
if UL HARQ operation is synchronous:
-
set CURRENT_TX_NB to 0;
-
set HARQ_FEEDBACK to NACK;
-
set CURRENT_IRV to 0;

-
store the MAC PDU in the associated HARQ buffer;

-
store the uplink grant received from the HARQ entity;
-
generate a transmission as described below.

If the HARQ entity requests a retransmission, the HARQ process shall:

-
if UL HARQ operation is synchronous:
-
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;

-
if UL HARQ operation is synchronous:
-
set HARQ_FEEDBACK to NACK;

-
generate a transmission as described below.

-
else if the HARQ entity requests a non-adaptive retransmission:

-
if UL HARQ operation is asynchronous or 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 or a Sidelink Discovery Gap for Transmission, no HARQ feedback can be received and a non-adaptive retransmission follows.
NOTE:
For asynchronous HARQ operation, UL retransmissions are triggered only by adaptive retransmission grants, except for retransmissions within a bundle.
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 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 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 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 in this TTI, and there is a Sidelink Discovery Gap for Transmission, and there is no configured grant for transmission on SL-DCH in this Sidelink Discovery Gap for Transmission :

-
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 UL HARQ operation is synchronous and there is a measurement gap or Sidelink Discovery Gap for Reception 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, if UL HARQ operation is synchronous the HARQ process then shall:

-
if CURRENT_TX_NB = maximum number of transmissions – 1:

-
flush the HARQ buffer;
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