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Some of the objectives of the work item was previously listed in RP-172845 [1] as follows:
	· Identify solutions to improve communication reliability under different latency constraints for connected mode UEs having a valid timing advance setting, considering that differences in selected high level techniques between NR and LTE should be justified.
· Consider improvements to fulfil the targets in the following areas
· On the physical layer [RAN1, RAN2, RAN4]
· Control channels
· Data channels
· Scheduling procedure
· CSI measurements
· Efficient resource sharing with legacy or non-URLLC UEs
· On higher layers [RAN2]
· Data duplication. Solution will be based on PDCP duplication discussed in NR WI for LTE-NR Dual Connectivity.
· Support methods to provide a sufficiently granular time reference value to a UE from an eNB.
· The mechanism should be applicable on top of LTE 1 ms TTI as well as shortened TTI



Further, in RAN#79, following prioritization was endorsed in RP-180586 [2].
	· To support enhanced reliability focusing on 1ms latency bound in Rel-15, only the following are to be specified by June:
· PCFICH reliability: Semi-static configuration of PCFICH duration to avoid PCFICH reliability impacting the overall DL reliability (RAN2 led)
· Blind/HARQ-less repetition for scheduled DL-SCH operation (RAN1 led)
· Finalise details of RAN1 agreement to support blind/HARQ-less PDSCH repetition.
· Using legacy (S/E)PDCCH, (S)PUCCH formats (if applicable); any discussion of potential DCI modifications is limited to support of blind/HARQ-less repetition
· All four variants (as identified in RAN1#92) are valid for further discussion. 
· Second priority (best effort only): Repetition enhancements for UL SPS operation (RAN1 led)
· Finalise details of RAN1 & RAN2 agreements to support UL SPS repetition configuration (both sTTI and TTI)
· PDCP data duplication (RAN2)
· For the solutions above, introduce any necessary UE and base station core requirements [RAN4]



In this contribution, we present our views on the above.
Discussion
Blind repetition framework was described in e.g. [3]. There are two parts: UL and DL.
UL blind repetition for scheduled UL-SCH operation
In legacy LTE, the UL HARQ was always synchronous. This means, a UL HARQ retransmission was not expected before n+8. 
[bookmark: _Toc510623412][bookmark: _Toc510623929][bookmark: _Toc510624159][bookmark: _Toc510731690][bookmark: _Toc513726253]In legacy LTE, the UL HARQ was always synchronous.
Asynchronous UL HARQ was added later for various features. While it was not captured in each and every section of procedural text explicitly that UE needs to start and wait for HARQ RTT timer, it is already clear from following sections of the specification. 
Following is captured in TS 36.321 that UE does not expect that the eNB transmits consecutive UL-grant in time for the same HARQ process. Note that, this is not specific to DRX.
	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.



In addition, TS 36.321 Section 7.7 captures the values of HARQ RTT timers, which are also not specific to DRX, and state that the value is 8TTI for FDD and k+4 for TDD where k is the interval between DL tx and associated HARQ feedback.
	[bookmark: _Toc510392618]7.7	HARQ RTT Timers
For each serving cell, in case of FDD configuration 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 tdd-Config-v15 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 subclauses 10.1 and 10.2 of [2], and for an RN configured with rn-SubframeConfig [8] and not suspended, as indicated in Table 7.5.1-1 of [11].


[bookmark: _Toc510623413][bookmark: _Toc510623930][bookmark: _Toc510624160][bookmark: _Toc510731691][bookmark: _Toc513726254]According to current specification, UE’s are not expected to process consecutive UL-grants in time for the same HARQ process.
Therefore, we propose that:
[bookmark: _Toc510623424][bookmark: _Toc510623934][bookmark: _Toc510624171][bookmark: _Toc510731696][bookmark: _Toc513726258]RAN2 confirms that according to current specification, UE’s are not expected to process consecutive UL-grants in time for the same HARQ process.
[bookmark: _Toc510623425][bookmark: _Toc510623935][bookmark: _Toc510624172][bookmark: _Toc510731697][bookmark: _Toc513726259]Specify in TS 36.321 the procedure to start HARQ RTT timer after each UL tx as well as add a condition for HARQ RTT timer to be expired before HARQ retx for the same HARQ process.
Moreover, it is clear from RAN-P prioritization way-forward [2] that there is DL-SCH enhancement separately listed without a mention of UL-SCH enhancement. Note also that TTI bundling is already a supported feature in the specification where multiple consecutive retransmissions in the same HARQ process can be triggered without having to provide consecutive UL-grants. So, in our view, adding support for blind/HARQ-less repetition of scheduled UL-SCH is a new feature without gain (e.g. compared to TTI bundling) which is outside of the scope of current WI.
[bookmark: _Toc510624161][bookmark: _Toc510731692][bookmark: _Toc510623414][bookmark: _Toc510623931][bookmark: _Toc513726255]If desired, TTI bundling can be used for UL repetition in consecutive TTIs.
[bookmark: _Toc510624162][bookmark: _Toc510731693][bookmark: _Toc513726256]Support for blind/HARQ-less repetition of scheduled UL-SCH is a new feature which is outside of the scope of current WI.
[bookmark: _Toc510623426][bookmark: _Toc510623936][bookmark: _Toc510624173][bookmark: _Toc510731698][bookmark: _Toc513726260]RAN2 confirms that blind/HARQ-less repetition of scheduled UL-SCH is a new feature which is outside of the scope of current WI.
DL blind repetition for scheduled DL-SCH operation
It is clear from the RAN-P description that more work is needed to support such operation. That means, clearly it is not supported by current specification.
[bookmark: _Toc510623415][bookmark: _Toc510623932][bookmark: _Toc510624163][bookmark: _Toc510731694][bookmark: _Toc513726257]According to current specification, UE’s are not expected to process consecutive DL-assignments in time for the same HARQ process.
[bookmark: _Toc513726261]RAN2 confirms that according to current specification, UE’s are not expected to process consecutive DL-grants in time for the same HARQ process.
Conclusion
In this contribution, we made the following observations and proposals:
Observations:
Observation 1.	In legacy LTE, the UL HARQ was always synchronous.
Observation 2.	According to current specification, UE’s are not expected to process consecutive UL-grants in time for the same HARQ process.
Observation 3.	If desired, TTI bundling can be used for UL repetition in consecutive TTIs.
Observation 4.	Support for blind/HARQ-less repetition of scheduled UL-SCH is a new feature which is outside of the scope of current WI.
Observation 5.	According to current specification, UE’s are not expected to process consecutive DL-assignments in time for the same HARQ process.
[bookmark: _Hlk494188749]Proposals:
Proposal 1.	RAN2 confirms that according to current specification, UE’s are not expected to process consecutive UL-grants in time for the same HARQ process.
Proposal 2.	Specify in TS 36.321 the procedure to start HARQ RTT timer after each UL tx as well as add a condition for HARQ RTT timer to be expired before HARQ retx for the same HARQ process.
Proposal 3.	RAN2 confirms that blind/HARQ-less repetition of scheduled UL-SCH is a new feature which is outside of the scope of current WI.
Proposal 4.	RAN2 confirms that according to current specification, UE’s are not expected to process consecutive DL-grants in time for the same HARQ process.
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