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	Reason for change:
	When CDRX(Connected mode DRX) was introduced for NB-IoT, the HARQ RTT timer was defined to be terminated with a potential extra delay after PUSCH transmission plus 3ms until the next PDCCH occasion, a PDCCH occasion is the start of a search space and is defined by subframe k0 as specified in clause 16.6 of TS 36.213. This can avoid UE to monitor partial USS when CDRX is on. 
But when the twoHARQ feature was introduced, the HARQ RTT timer not considered the difference of USS monitor for UE with and without twoHARQ, so the rule of HARQ RTT timer for single HARQ was reused.
In case two parallel DL or UL HARQ processes were in use and the corresponding (UL) HARQ RTT Timers will respectively expire at different USS(UE specific search spaces), then the first HARQ process can be scheduled in the previous USS but the second HARQ process can’t be scheduled in the same USS, since the (UL) HARQ RTT timer for the second HARQ process not expired yet even there might be some PDCCH opportunities available in the partial of the USS which have at least 3ms after the NPUSCH transmission of the second HARQ process, this schedule pattern continues until the UE buffer is empty, so there are only few chances to have two HARQ processes in parallel.
To get the feature benefit of twoHARQ even with CDRX is on, an update on “deltaPDCCH” for the (UL) HARQ RTT timer is performed.

	
	

	Summary of change:
	In clause 7.7, a description of DL and UL HARQ RTT timer change has been incorporated, for the  HARQ process which have NPUSCH end later than another one in case of two HARQ processes are used in parralel, it’s not necessary to wait for the start of the search space if the previous HARQ RTT timer exipre at an earlier PDCCH occasion, in this case the DL or UL HARQ RTT timer of last HARQ process can be shorten to the mininal requirement of 3ms after last NPUSCH transmission which means to reset the deltaPDCCH to 0.

	
	

	Consequences if not approved:
	The UE peak throughput gain of two HARQ processes with CDRX on compare to without CDRX is reduced since most of time only single HARQ can be used.
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[bookmark: _Toc29243066][bookmark: _Toc46523473][bookmark: _Toc52535842][bookmark: _Toc60785716][bookmark: _Hlk43123999]7.7	HARQ RTT Timers
For each serving cell, in case of FDD configuration not configured with subframeAssignment-r15 and in case of Frame Structure Type 3 configuration on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to 8 subframes. For each serving cell, in case of TDD configuration or FDD with subframeAssignment-r15 configured on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in clauses 10.1 and 10.2 of TS 36.213 [2], and for an RN configured with rn-SubframeConfig, as specified in TS 36.331 [8] and not suspended, as indicated in Table 7.5.1-1 of TS 36.216 [11].
[bookmark: _Hlk496784998]For each serving cell, for HARQ processes scheduled using Short Processing Time (TS 36.331 [8]) the HARQ RTT is set to 6 subframes for FDD and Frame Structure Type 3 and set to k + 3 subframes for TDD, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in clauses 10.1 and 10.2 of TS 36.213 [2].
For each serving cell, for HARQ processes scheduled using short TTI (TS 36.331 [8]) the HARQ RTT is set to 8 TTIs if the TTI length is one slot or if proc-Timeline is set to n+4 set1, to 12 TTIs if proc-Timeline is set to n+6 set1 or n+6 set2 and to 16 TTIs if proc-Timeline is set to n+8 set2 for FDD and Frame Structure Type 3.
For TDD short TTI the HARQ RTT is set to k + 4 TTIs, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in clauses 10.1 and 10.2 of TS 36.213 [2].
For BL UEs and UEs in enhanced coverage, HARQ RTT Timer corresponds to 7 + N where N is the used PUCCH repetition factor, where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted. In case of TDD, HARQ RTT Timer corresponds to 3 + k + N, where k is the interval between the last repetition of downlink transmission and the first repetition of the transmission of associated HARQ feedback, and N is the used PUCCH repetition factor, where only valid UL subframes are counted as indicated in clauses 10.1 and 10.2 of TS 36.213 [2].
For NB-IoT the HARQ RTT Timer is set to k+3+N+deltaPDCCH subframes, where k is the interval between the last subframe of the downlink transmission and the first subframe of the associated HARQ feedback transmission and N is the transmission duration in subframes of the associated HARQ feedback, and deltaPDCCH is the interval starting from the subframe following the last subframe of the associated HARQ feedback transmission plus 3 subframes to the first subframe of the next PDCCH occasion. In case two parallel DL HARQ processes were in use with HARQ RTT Timers expiring at different UE specific search spaces, then the deltaPDCCH resets to 0 in the HARQ RTT Timer corresponding to the DL HARQ process which HARQ feedback transmission ends last.
Except for NB-IoT and for HARQ processes scheduled using Short Processing Time and for short TTI, UL HARQ RTT Timer length is set to 4 subframes for FDD and Frame Structure Type 3, and set to kULHARQRTT subframes for TDD, where kULHARQRTT equals to the kPHICH value indicated in Table 9.1.2-1 of TS 36.213 [2] if the UE is not configured with upper layer parameter symPUSCH-UpPts for the serving cell, otherwise the kPHICH value is indicated in Table 9.1.2-3.
For NB-IoT, the UL HARQ RTT timer length is set to 4+deltaPDCCH subframes, where deltaPDCCH is the interval starting from the subframe following the last subframe of the PUSCH transmission plus 3 subframes to the first subframe of the next PDCCH occasion. In case two parallel UL HARQ processes were in use with UL HARQ RTT Timers expiring at different UE specific search spaces, then the deltaPDCCH resets to 0 in the UL HARQ RTT Timer corresponding to the UL HARQ process which PUSCH transmission ends last.
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