
3GPP TSG-RAN WG2 Meeting #100                                                                    R2-1713658
Reno, USA, 27th November – 1st December 2017

Source:	CATT 
[bookmark: Title]Title:	Impact of RAN1’s Discontinuous Transmission Indication  
[bookmark: Source]Agenda Item:	10.3.1.10
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
RAN1 has captured one new feature on the running draft TS38.213 that is discontinuous transmission indication. The corresponding description is listed below:
	TS38.213
[bookmark: _Toc497603938]11.2	11.2  Discontinuous transmission indication 
The following apply per activated serving cell. 
If a UE is configured to monitor PDCCH for a DCI format [I] with CRC scrambled by [INT-RNTI], the UE is configured by higher layer parameter [CORESET-candidates-DCI-I] a number of PDCCH candidates per CCE aggregation level. 
If a UE detects a DCI format with CRC scrambled by [INT-RNTI] for the serving cell, the UE may assume that no transmission to the UE is present in PRBs and in symbols, from a set of PRBs and a set of symbols of the last monitoring period, that are indicated by the DCI format. 



Since it will result gap in DL monitoring, hence the impact on RAN2 should be considered. In this contribution, we will discuss how to model this gap and analyze its impact on RAN2 specification.
Discussion
Gap modelling of RAN1’s discontinuous transmission indication
In legacy LTE, there are three kinds of gap models:
· Measurement gap: applicable for both DL and UL
· Sidelink Discovery Gap for Transmission: applicable for UL 
· Sidelink Discovery Gap for Reception: applicable for DL
According to RAN1’s description, the gap caused by discontinuous transmission indication is only take effect on DL. Hence it cannot be modeled as measurement gap which has impact on both DL and UL.
It is also not suitable to model it as the Sidelink Discovery Gap for Transmission, since it is a DL gap.
Although it is similar as the Sidelink Discovery Gap for Reception, but the UE behavior during the gap is different, hence it is also not suitable to model it as the Sidelink Discovery Gap for Reception.
Based on the above analysis, a new gap should be introduced to reflect the gap caused by RAN1’s discontinuous transmission indication.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 1: A new gap “Discontinuous Reception Gap” should be introduced in NR MAC specification.


Specification effort
As proposed in 2.1, the impact of the new “Discontinuous Reception Gap” should be reflected in the MAC specification. The affected sections are listed below:
	5.1.4  Random Access Response reception
Once the Random Access Preamble is transmitted, the MAC entity shall:
1>	if 'multiple preamble transmission' has been signalled:
Editor's note: RAN1 has not concluded whether to support multiple Msg1 transmissions so the relevant text can be removed after having RAN1 input. Also how to signal 'multiple preamble transmission' is FFS if supported, and the text can be improved after having RAN1 input.
2>	start the ra-ResponseWindow at the NR-UNIT that contains the end of the first preamble transmission plus [TBD] NR-UNITs;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI(s) while ra-ResponseWindow is running;
1>	else:
2>	start the ra-ResponseWindow at the NR-UNIT that contains the end of the preamble transmission plus [TBD] NR-UNITs;
Editor's note: the above if-statement can be combined since the difference is marginal.
Editor's note: The value of TBD duration is FFS. It is a fixed duration and should be as low as possible.
Editor's note: The term 'NR-UNIT' is used tentatively, and should be replaced later with e.g. subframe/TTI/slot after having RAN1 input.
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while ra-ResponseWindow is running;
Editor's note: handling of measurement gap and Discontinuous Reception Gap may need to be specified to the above sentence (as in LTE).

	Contention Resolution 5.1.5 Contention Resolution
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:
1>	start ra-ContentionResolutionTimer and restart ra-ContentionResolutionTimer at each HARQ retransmission;
1>	monitor the PDCCH while ra-ContentionResolutionTimer is running;
Editor's note: handling of measurement gap and Discontinuous Reception Gap may need to be specified to the above sentence (as in LTE).

	5.3.1  DL Assignment reception
Downlink assignments transmitted on the PDCCH both indicate that 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 or Temporary C-RNTI, the MAC entity shall for each 'NR-UNIT' during which it monitors PDCCH and for each Serving Cell:
Editor's note: Here 'NR-UNIT' would be e.g. 'PDCCH occasion/slot'. Needs to be confirmed by RAN2.
1>	if a downlink assignment for this 'NR-UNIT' and this Serving Cell has been received on the PDCCH for the MAC entity’s C-RNTI, or Temporary C‑RNTI:
2>	if this is the first downlink assignment for this Temporary C-RNTI:
3>	consider the NDI to have been toggled.
2>	indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this 'NR-UNIT'.
Editor's note: Handling of NDI should be discussed and confirmed by RAN1 and RAN2.
Editor's note: SPS details (Handling of DCI (including NDI) for SPS/configured grant, deriving HARQ process ID, etc.) is not captured yet, and to be captured after having RAN2 agreements. Editor understands that RAN1 did not discuss the details on e.g. NDI for SPS. Also the following RAN2 agreements need to be captured later here:
-	For SPS, as in LTE, UE acknowledges release of DL resources using L1 signalling (related to NDI handling)
-	If there is overlap in time between a configured downlink assignment and a dynamically scheduled downlink assignment, the dynamically scheduled downlink assignment overrides the configured downlink assignment.(depending on the time unit discussion, and if-condition would capture the agreement)
When the MAC entity needs to read BCCH, the MAC entity may, based on the scheduling information from RRC:
1>	if a downlink assignment for this 'NR-UNIT' has been received on the PDCCH for the SI-RNTI;
2>	indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity for this 'NR-UNIT'.
Editor's note: RAN1 did not discuss whether to include RV for the SI-RNTI, and the text may need to be updated after having input from RAN1.
Note: The impact of Discontinuous Reception Gap should be captured in this section.


	5.7 Discontinuous Reception (DRX)
……
When DRX is configured, the MAC entity shall for each NR-UNIT:
1>	if a drx-HARQ-RTT-TimerDL expires:
2>	if the data of the corresponding HARQ process was not successfully decoded:
3>	start the drx-RetransmissionTimerDL for the corresponding HARQ process.
1>	if an drx-HARQ-RTT-TimerUL expires:
2>	start the drx-RetransmissionTimerUL for the corresponding HARQ process.
1>	if a DRX Command MAC CE or a Long DRX Command MAC CE is received:
2>	stop drx-onDurationTimer;
2>	stop drx-InactivityTimer.
1>	if drx-InactivityTimer expires or a DRX Command MAC CE is received:
2>	if the Short DRX cycle is configured:
3>	start or restart drx-ShortCycleTimer;
3>	use the Short DRX Cycle.
2>	else:
3>	use the Long DRX cycle.
1>	if drx-ShortCycleTimer expires:
2>	use the Long DRX cycle.
1>	if a Long DRX Command MAC CE is received:
2>	stop drx-ShortCycleTimer;
2>	use the Long DRX cycle.
1>	if the Short DRX Cycle is used, and
	// an equestion to calculate the Short DRX cycle starting point; or
1>	if the Long DRX Cycle is used, and
	// an equestion to calculate the Long DRX cycle starting point:
Editor's note: equations to calculate the starting point of On Duration to be added later (after having NR SFN definition).
2>	start drx-onDurationTimer.
1>	if this NR-UNIT is part of the Active Time:
Editor's note: Half-duplex and measurement gap and Discontinuous Reception Gap conditions are not included, and may need to be added later.


	Annex A(normative):
Discontinuous Reception Gap
In this specification, UE determines the Discontinuous Reception Gap according to subclause 11,2 of [6].




Proposal 2: The impact of “Discontinuous Reception Gap” should be captured in section 5.1.4, 5.1.5, 5.3.1, 5.7 and Annex A.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: A new gap “Discontinuous Reception Gap” should be introduced in NR MAC specification.
Proposal 2: The impact of “Discontinuous Reception Gap” should be captured in section 5.1.4, 5.1.5, 5.3.1, 5.7 and Annex A.
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