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Introduction
This is an email report for the following email discussion
[95bis#07][LTE/eLAA] MAC impact of 2 step granting (Ericsson)
· Address the questions in R2-167197 and start to discuss a CR to be submitted to the next meeting.
· Intended outcome: Email discussion report to the next meeting and potentially a CR to next meeting.
· Deadline: Tuesday 01/11/2016

[bookmark: _Ref178064866]Discussion

UE awake for Step-2 reception
With two step granting, it seemed that most companies had the view that the UE shall be awake to receive Step-2 (i.e. “PUSCH trigger B”) and that current specification does not ensure this unless a very long inactivity timer is used, which was also not preferable.
From the offline discussion: A statement like the red can be added to MAC “Regardless of whether the MAC entity is monitoring PDCCH or not, the MAC entity receives and transmits HARQ feedback, receives step-2 and transmits type-1-triggered SRS [2] when such is expected.”

Question 1: How to capture in MAC that UE shall be awake to ensure reception of Step-2?
	Company
	Comment

	Ericsson
	From 36.213 the following can be found which says that Step-2 is received on PDCCH:
For a serving cell that is a LAA SCell, a UE shall 
-	upon detection of an PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B and with ‘PUSCH trigger A’ field set to ‘0’ in subframe n intended for the UE, or
-	upon detection of PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B and with ‘PUSCH trigger A’ field set to ‘1’ in the most recent subframe from subframe n-v intended for the UE, and upon detection of PDCCH with DCI CRC scrambled by CC-RNTI and with ‘PUSCH trigger B’ field set to ‘1’ in subframe n 

Hence the red suggestion from the offline is contradictory since it says that “regardless of PDCCH monitoring” the UE shall receive Step-2, but since Step-2 is sent on PDCCH the meaning of the sentence becomes: regardless of PDCCH monitoring the UE shall receive [PDCCH].
Instead we therefore need to say that the UE is in Active Time when the UE waits for Step-2 since the UE shall monitor PDCCH to be able to detect Step-2.

	LG
	Rather than adding ‘receives step-2’ to the existing text, it would be good to say separately as below:
The UE monitors PDCCH addressed to CC-RNTI for a trigger of 2-stage UL grant even if the UE is not in Active Time.

	HW
	The offline consensus is to ensure the UE is awake until the triggered grant is received, and there is no specific language for the text proposed. So we feel the offline suggestion is not accurate.
Furthermore based on RAN1 agreement, the step-2 grant is sent in PDCCH scrambled with CC-RNTI. Therefore MAC needs to monitor PDCCH for step-2 grant.
RAN1#86 Agreement:
1. DCI 0A/4A/0B/4B includes a single bit to indicate whether the UL grant is a triggered grant or not. 
1. If it is a triggered grant, the UE may transmit after receiving a 1 bit trigger in the PDCCH DCI scrambled with CC-RNTI in a subframe received after the subframe carrying the UL grant
 Consequently the step-2 grant is received only when PDCCH monitoring operation is performed. and it is better that the active time, e.g introducing a condition or a timer, should be included the time for receiving step-2 grant.  An example is shown as below. 
When a DRX cycle is configured, the Active Time includes the time while: 
-     ……..
-	a step-2 grant has yet not been received for a valid step-1 grant.

	BlackBerry
	Our first preference is still to keep this simple and leave it up to eNB to ensure that the UE is awake. This does not necessarily mean longer inactivity timers are needed; A good eNB implementation can achieve this by scheduling the UE on PCell or other SCells to keep the UE awake even with shorter inactivity timers etc (note that this is needed only for the case when the second stage grant is to occur after the inactivity timer expiry which may not be true all the time anyway).
In the case of agreeing a new behaviour for this, we prefer LG’s wording but we should still clarify that the intention is for the UE to receive this grant only on the corresponding LAA SCell – e.g: “The UE monitors PDCCH addressed to CC-RNTI for a trigger of 2-stage UL grant on the corresponding SCell even if the UE is not in Active Time”

	Qualcomm
	Agree that the offline agreement is not consistent and we need to have a language using PDCCH monitoring. However, it is better to impose this without modifying the DRX operation itself. The suggestion by LG is good.

	ASUSTeK
	Now we have two mechanisms to ensure that the UE would monitor PDCCH on LAA SCell for a step 2 grant after receiving a step 1 grant. The first one is to force the UE to enter Active Time by adding one condition or (re)-using a DRX timer as mentioned by Ericsson and Huawei. The second one as LG mentioned is to add one requirement of monitoring a step 2 grant after receiving a step 1 grant. 
Since we already have the description in section 5.7 DRX as quoted below,
[…] When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other subclauses of this specification. […]
we prefer LG’s proposal and BlackBerry’s wording.

	Intel
	The eNB will have ensure that the UE is kept in active time until the step-2 trigger grant is sent (e.g. as mentioned by Blackberry to schedule data over licensed serving cell, or extending the DRX inactivity timer sufficiently). No further specification changes are required.

	Samsung
	No specification changes required as commented by BlackBerry and Intel: the eNB implantation can ensure UE in active time without any specification impact.

	ZTE
	As eNB has the idea when step-2 grant will be signalled to UE, it is eNB’s job to keep UE in active state. No more change to UE’s behaviour is needed.

	Nokia
	Extending the Active Time while UE is waiting for the step-2 trigger grant implies that the UE has to monitor PDCCH on all component carriers while waiting for the trigger grant, i.e., not only on the LAA SCell. 2-step grants are used only for LAA SCell., Thus, it makes sense to require the UE to monitor PDCCH only on the corresponding LAA SCell while waiting for the step-2 trigger.
We support the proposal from LG with the BlackBerry addition.

	NEC
	We expect that the eNB could handle this as BlackBerry explains by taking into account the drx-InactivityTimer and the validity period included in the first grant (Step-1 PDCCH). However, we are fine to add some clarification, if companies consider it is required, and tend to agree with the modified wording from BlackBerry based on LG wording.
Also, depending on the meaning of “validity period” to be clarified in Question 4 below (e.g., the interpretation A is confirmed), it may be better to add how long the UE shall monitor the Step-2.

	CATT
	Prefer LG’s text proposal.



Three companies think nothing should be added and instead leave it to NW implementation to handle this e.g. by scheduling the UE on another carrier to keep the UE awake.
Two companies think a new statement for Active Time is needed while six companies prefer to have a statement indicating that the UE shall be awake to monitor for a PUSCH trigger B. A text proposal MAC is provided below where the addition is highlighted:
	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. The MAC entity monitors PDCCH addressed to CC-RNTI for a PUSCH trigger B [2] on the corresponding SCell even if the MAC entity is not in Active Time.



[bookmark: _Toc465791190][bookmark: _Toc465847529][bookmark: _Toc465847537][bookmark: _Toc465847584][bookmark: _Toc465847768][bookmark: _Toc466036277]RAN2 updates the MAC specifications based on the Text Proposal above to ensure that UE receives PUSCH trigger B.


UE in Active Time in response to Step-1 reception
For 2-step granting, should the UE be in Active Time due to reception of Step-1? How should this be achieved?
From the offline discussion: Yes, the UE shall start inactivity timer at reception of Step-1. Current MAC specification already captures this.

Question 2: Should the UE be awake in response to receiving Step-1? If so, should the specification be updated? If so, how?
	Company
	Comment

	Ericsson
	The conclusion from the offline discussion is fine. And it is already covered by the following:
-	if the PDCCH indicates a new transmission (DL, UL or SL):
-	except for NB-IoT, start or restart drx-InactivityTimer.

	LG
	No additional handling is needed and the UE can follow the current DRX operation. In other words, if step-1 is for a new transmission, the UE starts drx-InactivityTimer on the subframe where PDCCH is received.

	HW
	[bookmark: OLE_LINK30]Yes. The UE shall only start/restart inactivity timer at reception of step-1 grant for new transmission. eNB can schedule the UE further when the drx-inacitivityTimer is running. There is no impact on current specification.

	BlackBerry
	We agree with the above. No change needed in MAC spec.

	Qualcomm
	Inactivity timer is started only with step-1.

	ASUSTeK
	After receiving a step 1 grant, UE would follow the current DRX to (re)-start inactivity timer for new transmission or start the corresponding HARQ RTT Timer for retransmission.

	Intel
	Agree with the others that no additional change is needed in MAC spec

	Samsung
	No specification changes required as the existing text already covers step-1 grant.

	ZTE
	A new transmission of Step 1 can trigger inactivity timer which keeps the UE in active state. No specification change is foreseen.

	Nokia
	We agree that step-1 indicating a new transmission should (re)start the inactivity timer.

	NEC
	We also agree with the UE behaviour upon reception of Step 1, but think any additional text is not necessary.

	CATT
	No changes are needed in MAC spec.



All companies thinks existing specification will make the UE start the inactivity timer in response to receiving Step-1.
[bookmark: _Toc465791191][bookmark: _Toc465847530][bookmark: _Toc465847538][bookmark: _Toc465847585][bookmark: _Toc465847769][bookmark: _Toc466036278]No change to MAC is done to ensure that UE starts the inactivity timer in response to Step-1.

UE in Active Time in response to Step-2 reception
For 2-step granting, should the UE be in Active Time at reception of Step-2? How should this be achieved?

Question 3: Should the UE be awake in response to receiving Step-2? If so, should the specification be updated? If so, how?
	Company
	Comment

	Ericsson
	As shown above, Step-2 is sent on PDCCH. So an LAA UE will start inactivity timer when receiving Step-2 because of the following:
-	if the PDCCH indicates a new transmission (DL, UL or SL):
		-	except for NB-IoT, start or restart drx-InactivityTimer.

So the UE shall be awake in response to receiving Step-2, and current specification will make an LAA UE do so. No need to update MAC.

	LG
	The MAC entity will only know the step-1. Step-2 is only an indication of triggering the step-1 and doesn’t indicate a new transmission. With this understanding, we don’t see a need to consider the step-2 in DRX operation.

	HW
	No, the step-2 grant doesn’t indicate a new transmission since the NDI information is included in step-1 grant. After UE receives step-2, there is no need to start inactivity timer and no impact on current specification.

	BlackBerry
	It seems there is different understanding between companies (although all companies above say no change is needed)!

If we want to consider step-2 also as a proper PDCCH grant and start or restart inactivity timer, then we could just leave the aspect of ensuring the UE is awake for step-2 up to eNB and then treat the PDCCH step-2 as a proper grant and everything works. However, if we specify new UE behaviour for ensuring step-2 is received, then we also need to have exceptions for the DRX operation (e.g. clarify whether inactivity timer is started or not etc). 
So, our preference is as follows:
· If we specify new behaviour for handling step 2 (i.e. UE is awake to receive step 2 grant) then we should not restart the DRX inactivity timer upon receiving step 2 grant
· If we specify no new behaviour, (i.e. leave it up to network to keep the UE awake to receive step 2) then we think step 2 can be handled as a proper PDCCH grant and inactivity timer can be restarted – and no changes are needed in MAC spec. We prefer this option (note together with the option to leave it up to eNB implementation for question 1)

	Qualcomm
	Consistent with Q2, step-2 does not impact DRX so no change is needed.

	ASUSTeK
	Agree with LG and Huawei.

	Intel
	No. Step-2 trigger grant scrambled with CC-RNTI does not indicate a new UL transmission for the UE. Hence it should not start/restart the DRX inactivity timer.
Furthermore, 2-step grant scheduling is only 1 type of cross-TX opportunity scheduling. Normal grant can also be used for cross-TX opportunity scheduling via flexible timing between UL grant and its PUSCH transmission (can be up to 20ms apart as well). There is no improvement for this case. Hence we do not see a need to have special handling here either.

	Samsung
	No specification changes required as indicated for Question 1. eNB implementation can ensure UE in active time. We also understand that the step-2 grant does not indicate new transmission, and thus reception of the step-2 grant does not start or restart drx-InactivityTimer.

	ZTE
	Step-2’s reception is guaranteed by eNB’s implementation and then UE will do PUSCH transmission after receiving step-2 even through UE does not consider it is in active time. That is why no need to start inactivity timer.

	Nokia
	It is simpler to handle step-2 trigger separately from DRX operation, thus step-2 should not impact DRX.

	NEC
	We consider that the Step-2 does not mean the “additional/separate indication” for new transmission and rather it would mean the “trigger” for already indicated new transmission. Thus, we see no change needed for DRX operation due to Step-2 reception.

	CATT
	No need ton consider step-2 for DRX/



Companies have different understanding of what the UE actions will be with current MAC specifications w.r.t. step-2 reception and the inactivity timer. Most companies think that PUSCH trigger B should not start/restart the inactivity timer.
[bookmark: _Toc465791192][bookmark: _Toc465847531][bookmark: _Toc465847539][bookmark: _Toc465847586][bookmark: _Toc465847770][bookmark: _Toc466036279]PUSCH trigger B-reception shall not start/restart the inactivity timer.
Some companies think the existing specification already ensures that the inactivity timer is not started in response to PUSCH trigger B since it does not indicate a “new” transmission. But no clear explanation was provided as to why a PUSCH trigger B would not be interpreted as a “new” transmission. Unless other parts of the specification make it clear RAN2 could consider a NOTE in the DRX-section of MAC.
It is proposed:
[bookmark: _Toc465791193][bookmark: _Toc465847532][bookmark: _Toc465847540][bookmark: _Toc465847587][bookmark: _Toc465847771][bookmark: _Toc466036280]RAN2 should ensure that it is clear from specifications that PUSCH trigger B-reception does not start/restart the inactivity timer, and a NOTE can be considered unless already clear.

UE in Active Time in response to Step-1 becoming invalid
Step-1 has a validity period indicated in Step-1. The following two interpretations of the validity period was brought up in RAN2#95bis:
A. Validity period of Step-1 determines the time before Step-2 must be received
B. Validity period of Step-1 determines the time before which the UE must perform the associated UL transmission.

To avoid confusion, we invite companies to provide their interpretation of the validity period. Please indicate if your company thinks interpretation A or B is valid, or other interpretation.
Question 4: What is the meaning of the validity period for Step-1?
	Company
	Comment

	Ericsson
	We think interpretation A is correct.

	LG
	A is correct. Referring to TS36.213, it’s clear that validation duration is the time between the step-1 and step-2. I.e., the UE can perform UL transmission as long as step-2 is received within the validation duration.

	HW 
	Based on TS 36.212, the interpretation is B.
-     Timing offset – 4 bits as defined in [3].
-     When the flag for triggered scheduling is set to 0, 
-     The field indicates the absolute timing offset for the PUSCH transmission. 
-     Otherwise, 
-     The first two bits of the field indicate the relative timing offset for the PUSCH transmission. 
-     The last two bits of the field indicate the time window within which the scheduling of PUSCH via triggered scheduling is valid. 

	BlackBerry
	Our understanding is per A). Since step 2 indicates when the actual UL transmission takes, step-1 will only indicate a validity timer for receiving the PDCCH for step-2. In any case, once step-2 is received, the actual timing of the PUSCH transmission for UL will be reset (based on the relative timing indication in step-2). So, step-1 indication of any UL transmission timing is anyway reset upon receiving step-2. However, we agree with Huawei that the wording in RAN1 specs is probably a bit misleading and it is worth clarifying (in RAN1 specs). 

	Qualcomm
	A is correct; this is clear from RAN1 agreements.

	Intel
	It is clear from RAN 1 agreement that it is A.

	Samsung
	A is correct from the agreed CR R1-1611025 in RAN1.

	ZTE
	A is correct understanding.

	Nokia
	Interpretation A is correct.

	NEC
	Interpretation A is correct.

	CATT
	A is correct.



Most companies think that the validity period of Step-1 determines the time before Step-2 must be received (interpretation A).
[bookmark: _Toc465791194][bookmark: _Toc465847533][bookmark: _Toc465847541][bookmark: _Toc465847588][bookmark: _Toc465847772][bookmark: _Toc466036281]RAN2 understands that the validity period of Step-1 determines the time before Step-2 must be received.

RAN2 should decide the following:
Question 5: Does the UE enter Active Time in response to Step-1 becoming invalid? And if so, what is the impact to RAN2’s spec to achieve this?
	Company
	Comment

	Ericsson
	One likely reason why Step-1 becomes invalid is that the eNB failed LBT and hence couldn’t send Step-2.
If the eNB manages to win LBT just after Step-1 becomes invalid, we think the UE shall be awake to monitor PDCCH. So UE shall start inactivity time when Step-1 becomes invalid.

	LG
	No additional handling is needed to make the UE in Active Time after validation duration ends.

	HW 
	Yes. As existing procedure, PDCP PDU has already been generated and submitted to lower layers, and transmission is considered as performed from MAC perspective. Therefore, the reasonable UE’s action is starting to wait for potential UL grant for retransmission and drx-ULretransmission timer should be started for this case.  

	BlackBerry
	No new behaviour is needed. All handling of timers should be based on the step-1. Step-2 should ideally be transparent to MAC. 

	Qualcomm
	No. Both step-2 and any outcome of LBT operation must be transparent to MAC, consistent with the online agreements. 

	ASUSTeK
	We kind of agree with the scenario mentioned by Huawei (and Ericsson?) that the UE needs to take care of retransmission part since PDU has been generated and HARQ operation has been started after receiving a step 1 grant. 
As BlackBerry pointed out, if HARQ RTT Timer and Retransmission timer are handled properly by UE then it is true that nothing is needed. However, the confusion part of handling these DRX timers is that the UE does not have full timing information of PUSCH transmission only based on a step 1 grant. Without a step 2 grant, the UE doesn’t know the accurate timing of starting HARQ RTT Timer and Retransmission timer. The case of Q5 is step 1 grant becoming invalid, which means that the UE does not receive a step 2 grant and the UE cannot start HARQ RTT Timer and Retransmission timer for retransmission accordingly even if a step 1 grant has been received.
Since HARQ RTT Timer and Retransmission timer are not running in this case, we can agree with Ericsson and Huawei to start inactivity timer or Retransmission timer in response to a step 1 grant becoming invalid because it is helpful for eNB to schedule retransmission.

	Intel
	Agree with LG and Blackberry (i.e. no new behaviour is required). If UE needs to be in active state after the Step-1 grant expires, eNB should keep the UE in active state via scheduling over licensed serving cell or configure the DRX inactivity timer long enough for new transmissions or retransmissions.

	Samsung
	No specification impacts foreseen as commented by many companies: step-2 and any outcome of LBT operation should be transparent to MAC.

	ZTE
	No specification impacts is foreseen. Step-2 is transparent for RAN2.

	Nokia
	We agree with Huawei and ASUSTeK that the MAC PDU is put in the HARQ buffer and it should be possible to retransmit it. Since timing of the (intended) PUSCH transmission is not known, UL HARQ RTT timer is not started. Therefore, some change is needed. We think it would be most logical to start the retransmission timer 

	NEC
	Agree with LG and Intel observation on the eNB behaviour.

	CATT
	Step-2 operation should be transparent to MAC thus no additional handling is needed.



Some companies think Step-2 reception (or lack thereof) should be transparent to MAC and hence neither inactivity timer nor the UL HARQ RTT should be started. Some companies think a reasonable UE behaviour is to actually start the drx-ULretransmission timer to wait for a retransmission grant.
[bookmark: _Toc465791195][bookmark: _Toc465847534][bookmark: _Toc465847542][bookmark: _Toc465847589][bookmark: _Toc465847773][bookmark: _Toc466036282]RAN2 should decide the wanted behaviour w.r.t. DRX and PUSCH trigger A becoming invalid, and update specification to clearly capture the behaviour.


Modelling of multi-subframe scheduling
With the multi subframe scheduling the UE can receive multiple grants in one PDCCH where the different grants are valid in different subframes, i.e. “multi-subframe scheduling”.

Question 6: How is multi-subframe scheduling modelled? Is there any RAN2 impact due to this?
	Company
	Comment

	Ericsson
	We think the background of this question is that there are two ways to model multi-subframe scheduling in MAC:
A. Even if UE actually only receives one PDCCH, it would be modelled in MAC as UE receives multiple PDCCHs having one grant each. Like in this figure where it would be modelled as the UE receives 3 PDCCH in case the PDCCH schedules the UE in 3 subframes: 
[image: ]


B. UE receives one PDCCH containing multiple grants which are valid in different subframes. Like in this figure:
[image: ]

Alt B is what happens in reality and we think this is how it should be modelled in MAC.

	LG
	In RAN2#95, we already agreed that the MAC layer considers that only one PDCCH is received (e.g. for purposes of DRX timer handling) although MAC layer receives UL grant in corresponding subframe for multiple subframes scheduling. 
With this agreement, no impact is foreseen in RAN2.

	HW
	[bookmark: OLE_LINK22][bookmark: OLE_LINK23]No RAN2 impacts. We think the modelling is option A. For multi-subframe scheduling, from MAC point of view, it sees multiple UL grants related to different transmissions. UE should start/restart inactivity timer each time if it sees a new UL grant for a transmission. UE may need to start/restart inactivity timer multiple times.

	BlackBerry
	No RAN2 impacts. Modelling should consider only the single PDCCH grant as mentioned by LG And Huawei. 

	Qualcomm
	Agree that this was already concluded in favour of a single PDCCH.

	ASUSTeK
	We think the modelling is similar to option A (i.e. multiple PDCCH) but they should be received in the same subframe as shown below. For new transmission, there is no impact for inactivity timer since all PDCCHs are received in the same subframe. For retransmission, since HARQ RTT Timer is started in the subframe containing PUSCH transmission, there is no impact either. 
[image: ]


	Intel
	No RAN 2 impacts based on Alt B.

	Samsung
	Agree with LG and others that we already agreed to model it as a single PDCCH, and no RAN2 impacts foreseen.

	ZTE
	Agree with LG.

	Nokia
	For HARQ, etc. sections which talk about ‘UL grant for this TTI’, several UL grants are considered. For DRX section, which talks about PDCCH indicating a new transmission, only one PDCCH is received. Thus, alternative B, i.e., inactivity timer started only once. HARQ RTT timer started from transmission.

	NEC
	In high level, the model B from Ericsson would be the intended functionality. However, we do not expect any RAN2 specification impact for this.

	CATT
	No RAN2 impact, and only one PDCCH is considered to be received.



It was pointed out by LG that this has already been agreed in RAN2#95, hence no need for RAN2 to discuss this again.
Agreements
1: 	The MAC layer receives UL grant in corresponding subframe for multiple subframes scheduling although physical layer only receives one UL grant. The MAC layer considers that only one PDCCH is received (e.g. for purposes of DRX timer handling)

For multi-subframe scheduling, MAC considers that only one PDCCH is received.


Currently the UE starts the inactivity timer at reception of PDCCH indicating a new transmission allowing the eNB to schedule the UE further. For multi-subframe scheduling, from which time until which time should the UE be awake?

Question 7: From when until when should the UE be awake when multi-subframe scheduling is used? What is the RAN2 spec impact?
	Company
	Comment

	Ericsson
	With model alternative B, the UE starts the inactivity timer when the (single) PDCCH is received. This is fine.
To ensure that the inactivity timer does not expire too early (e.g. before the transmissions actually occurs), the UE should use a longer inactivity timer value when multi-subframe scheduling is used. The further in to the future the eNB schedules the UE, the longer timer value the UE applies.

	LG
	No additional handling is needed for multi-subframe scheduling. As per the current DRX operation, 
· The UE can perform uplink tranmsision in multi-subframes even though the UE is not in Active Time.
· The UE starts drx-InactivityTimer on a subframe where PDCCH indicates a new transmission.
· The UE starts UL HARQ RTT Timer on a subframe containing a PUSCH transmission.


	HW
	See Q6.

	BlackBerry
	No changes needed. 

	Qualcomm
	Active Time is for PDCCH monitoring so this has no impact on uplink transmissions. Thus, there is no spec impact due to multi-subframe scheduling.

	ASUSTeK
	Agree with LG and Qualcomm.

	Intel
	Agree with LG and Qualcomm. If UE needs to be in active state after the multi-subframe PUSCH transmission for further new transmissions, eNB should keep the UE in active state via scheduling over licensed serving cell or configure the DRX inactivity timer long enough.

	Samsung
	Agree with LG, Qualcomm and others: no specification changes required.

	ZTE
	Agree with LG. No change is needed

	Nokia
	Same view as LG, Qualcomm, etc.

	NEC
	Agree with LG and Qualcomm.
Assuming the “awake” in this Question7 means the Active Time, the UE needs to be awake for receiving the PDCCH indicating the multi-subframe scheduling (i.e. “from when” => (at least) PDCCH for multi-subframe scheduling). While, after that no need to keep awake for those already scheduled UL transmission, as explained by LG for the UL transmission (i.e. “until when” => no need to explicitly specify for this).

	CATT
	No change needed.



Most companies think that multi-subframe scheduling does not need any special attention w.r.t. DRX.
[bookmark: _Toc465791196][bookmark: _Toc465847535][bookmark: _Toc465847543][bookmark: _Toc465847590][bookmark: _Toc465847774][bookmark: _Toc466036283]No spec impact w.r.t. DRX and multi-subframe scheduling is needed.

Modelling of 2-step scheduling
With 2-step granting the UE gets part of the scheduling information in Step-1 (MCS, frequency resources, etc.) and part of the information in Step-2 (when the grant is valid).

Question 8: How is 2-step scheduling modelled? E.g. does MAC “see” Step-1 and/or Step-2? What is the RAN2 impact if any?
	Company
	Comment

	Ericson
	Since Step-1 and Step-2 are both sent via PDCCH they are to some extent visible to MAC.

	LG
	In RAN2#95bis, we already agreed that for basic UL transmission the MAC layer only needs to be aware of the first grant and no spec change is needed. And as replied to Q2-Q5, this modelling can be used also for DRX. With this modelling, no impact is foreseen in RAN2.

	HW
	Yes. MAC needs to see step-1 and step-2. For step-1, MAC needs to see it to generate the PDCP PDU. For step-2, MAC needs to see it to instruct PHY to transmit the PDU and to control the PDCCH monitoring activity in drx.

	BlackBerry
	Step-2 should be transparent to MAC. The step-2 grant may even be treated as a physical layer “gating signal”.

	Qualcomm
	Agree with LG that we already agreed that MAC only sees step-1 for UL transmission and prepares the PDU upon step-1 reception. When the PDU is actually transmitted (due to LBT and/or step-2) is only relevant for the PHY layer. As discussed in the previous questions, step-2 awareness by MAC is also not needed for DRX.

	ASUSTeK
	Agree with Ericsson and Huawei. We think that it is kind of similar to the case of eIMTA-RNTI as quoted below. 
-  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:
The UE would monitor PDCCH addressed to CC-RNTI (i.e. step 2) and a step 2 grant indicates some timing information to DRX operation. For example, the text changes for a step 2 grant could be as below.
-	if the PDCCH indicates an UL transmission for an asynchronous HARQ process and for serving cells operating according to Frame Structure Type 3, PUSCH trigger B associated with the PDCCH is received:
-	start the UL HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PUSCH transmission;


	Intel
	As LG pointed out, from UL transmission pov, RAN 2 has already agreed that MAC layer only needs to be aware of the Step-1 grant. The same can be modelled for DRX as well where Step-2 can be modelled just visible at L1.

	Samsung
	We have same understanding as LG and others that the MAC layer only needs to be aware of the step-1 grant from the agreements last meeting. Assuming the existing text is applicable only to the step-1 grant as indicated above, no specification changes required.

	ZTE
	Agree with LG and others that MAC only sees step1.

	Nokia
	MAC PDU is built based on step-1 grant, step-2 grant is (at least implicitly) visible in DRX section where UL HARQ RTT timer is started based on the transmission. Thus MAC layer has to know when the transmission happens or is supposed to happen (if LBT fails). Furthermore, drxRetransmissionTimer should be started if validity of the step-1 grant expires.

	NEC
	The Step 1 can be seen in MAC, while the Step 2 can be transparent to MAC.
One point to be clarified may be the UL HARQ RTT Timer raised by Nokia. To our understanding, it will starts at the actual PUSCH transmission, but this does not necessarily mean that the timing should be known by the PDCCH reception for the corresponding PUSCH. Instead, it can be known by the indication from the physical layer like the repetition case, which is not clearly specified though.

	CATT
	MAC only needs to be aware of step1



Most companies think Step-2 is not visible to MAC. Some other companies think it is visible to MAC, and this mainly because DRX may be impacted based on Step-2. So when the DRX-aspects above have been sorted out, this issue would solve itself.
Whether Step-2 is visible to MAC or not depends on how it impacts DRX (see earlier discussion points).

Modelling of 2-step scheduling and multi-subframe scheduling
2-step scheduling and multi-subframe scheduling done using the same scheduling framework (PUSCH trigger A/B).
Question 9: How is 2-step scheduling together with multi-subframe scheduling modelled? What is the RAN2 impact if any?
	Company
	Comment

	Ericsson
	In addition to the above, we think no special handling is needed for the combination of 2-step scheduling and multi-subframe scheduling.

	LG
	No impact is foreseen in RAN2 for 2-step multi-subframe scheduling. In other words, DRX could be based on the PDCCH (drx-InactivityTimer) and PUSCH transmission (UL HARQ RTT Timer, drx-ULRetransmissionTimer).

	HW
	From MAC point of view, it “sees” multiple step-1 and step-2 grants related to different transmissions. For step-1 grants, UE may need to start/restart inactivity timer multiple times.

	BlackBerry
	We agree with LG.

	Qualcomm
	Agree with LG.

	ASUSTeK
	Agree with LG.

	Intel
	Agree with LG, there is no additional RAN 2 impact

	Samsung
	Agree with LG.

	ZTE
	Agree with LG.

	Nokia
	No additional changes needed.

	NEC
	Agree with LG

	CATT
	Agree with LG



No company think 2-step scheduling together with multi-subframe scheduling need any special attention by RAN2.
[bookmark: _Toc465791197][bookmark: _Toc465847536][bookmark: _Toc465847544][bookmark: _Toc465847591][bookmark: _Toc465847775][bookmark: _Toc466036284]RAN2 assumes 2-step scheduling together with multi-subframe scheduling does not have any additional impact to RAN2 specifications.

Any other issue
Below we invite companies to bring up any other issue which might need RAN2’s attention in order to support 2-step granting. It would be appreciated to bring up such issues early in the email discussion to allow time to address them.


	Blackberry:
It seems to us that there 2 options in general: 
Option 1: Leave it up to eNB to ensure UE is awake for step-2 reception (e.g. by scheduling traffic on other SCells or PCell)
Option 2: Make changes in MAC spec to explicitly ensure UE is awake to receive step-2 (and hence define how various MAC timers are handled as a result of receiving or not receiving step-2). 

From the discussion, it seems there are a number of open aspects to be considered if we start modelling step-2 behaviour explicitly in MAC (i.e. option 2). From this perspective, we think that the simplest choice is to go with option 1 and make step-2 totally invisible to MAC. This will significantly simplify including this feature in our specifications and we should consider it seriously at this late stage.

	Ericsson: This seems covered by the above discussion points. Or?







Conclusion

[bookmark: _GoBack]Proposal 1	RAN2 updates the MAC specifications based on the Text Proposal above to ensure that UE receives PUSCH trigger B.
Proposal 2	No change to MAC is done to ensure that UE starts the inactivity timer in response to Step-1.
Proposal 3	PUSCH trigger B-reception shall not start/restart the inactivity timer.
Proposal 4	RAN2 should ensure that it is clear from specifications that PUSCH trigger B-reception does not start/restart the inactivity timer, and a NOTE can be considered unless already clear.
Proposal 5	RAN2 understands that the validity period of Step-1 determines the time before Step-2 must be received.
Proposal 6	RAN2 should decide the wanted behaviour w.r.t. DRX and PUSCH trigger A becoming invalid, and update specification to clearly capture the behaviour.
Proposal 7	No spec impact w.r.t. DRX and multi-subframe scheduling is needed.
Proposal 8	RAN2 assumes 2-step scheduling together with multi-subframe scheduling does not have any additional impact to RAN2 specifications.

A CR to capture Proposal 1 is found in R2-168363.
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