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1
Introduction
During RAN2#79bis meeting, the RAN2 working group discussed a contribution on Inactivity Timer and Short DRX cycle [R2-124421]. Because there are currently no test cases defined for short DRX [36.523], the aim of this email discussion is to check what the common understanding is regarding the starting point of the short DRX cycle upon expiry of the inactivity timer, and whether the MAC specification should be clarified.
2
Specified Behaviour
The DRX subclause of 36.321 mixes steps that are targeted to control the PDCCH monitoring activity of the current subframe with steps to control the activity of the next. As a result, some steps should be run just before a subframe starts while some others cannot be run before knowing if a PDCCH has been received or even after decoding a MAC CE. Interpretation of the DRX subclause can therefore be confusing. A few discussions papers and CRs on the DRX subclause have been discussed and agreed in RAN2 in the past:

-
At RAN2#62bis, R2-083308 first highlighted possible issues with processing of the PDCCH.

-
At RAN2#63, R2-084105 also highlighted possible issues with processing time of the MAC CE.

-
At RAN2#65bis, it was confirmed with R2-092068 and R2-092069 that the drx-InactivityTimer extends PDCCH monitoring activity by the same number of subframes as configured by RRC. For instance, a drx-InactivityTimer set to psf1 will extend PDCCH monitoring by one subframe after receiving a PDCCH for a new transmission.

-
At RAN2#69bis, a clarification on DRX operation was proposed in R2-102096 but not agreed, without confirming that the proposal was correct or not. Also a timing ambiguity w.r.t. when the MAC CE command is executed by the UE was acknowledged with R2-102394. 

-
At RAN2#69bis, an email discussion report discussing two possible interpretations for the short → long and long → short transitions was provided in R2-102440. It was later confirmed at RAN2#70 that the order of the steps matter and that to ensure that the correct cycle is always followed, the start of the onDurationTimer by the SFN condition must be executed last i.e. once the correct cycle to use for this subframe is known (corresponding CR provided in R2-102721).
-
At RAN2#70, with the approval of R2-102721, it was also confirmed that when the drx-InactivityTimer expires in subframe n, the first subframe following the short cycle is that same subframe n and if the SFN of that subframe fulfils the modulo condition, onDurationTimer is also started and PDDCH monitoring starts that subframe n.
In summary:

-
the drx-InactivityTimer extends PDCCH monitoring activity by the same number of subframes as configured by RRC. For instance, a drx-InactivityTimer set to psf1 will extend PDCCH monitoring by one subframe after receiving a PDCCH for a new transmission.

-
when the drx-InactivityTimer expires in subframe n, the first subframe following the short cycle is that same subframe n and if the SFN of that subframe fulfils the modulo condition, onDurationTimer is also started and PDDCH monitoring starts that subframe n.

Based on those discussions, an interpretation of how the DRX subclause should be read is provided in Annex A. It distinguishes the steps that can be run slightly before the start of a subframe to get PDCCH monitoring ready on time from the steps that requires PDCCH or even MAC CE decoding (and therefore affect the behaviour of the following subframes). W.r.t timers, it is noted that in order to control PDCCH monitoring, whether timers are known to be running only matters when a subframe is about to start.
Question 1: do companies agree with the above summary?

	Question 1: do companies agree with the above summary?

	Company
	Yes/No
	Comments

	ZTE
	Yes
	

	acer
	Pleaee see the comments.
	Yes for the first bullet.

For the second bullet if drx-InactivityTimer expires at the beginning of subframe n or at the end of subframe n-1 (we assume these two time instances are the same) , the first subframe following the short cycle is subframe n.

	Qualcomm Incorporated
	No
	We do not necessarily agree with the summary, especially the second bullet. 
The definition of drx-InactivityTimer in section 3.1 of 36.321 states that it “specifies the number of consecutive PDCCH-subframe(s) after successfully decoding a PDCCH indicating an initial UL or DL user data transmission for this UE.”
So to us it indeed indicates the count of consecutive subframes, instead of a timer started in the middle of subframe. The count of each subframe should start from the subsequent subframe of the subframe in which the UE successfully decoded a PDCCH.

	Ericsson, ST-Ericsson
	See the comments.
	Yes for the first bullet.

For the second bullet we agree with the actions specified for subframe n, but we think these actions are done in the subframe where the drx-InactivityTimer is considered to be expired and not always in the subframe where for a specific implantation it happens to expire.

	Samsung
	Yes
	Looking at the discussion on the second bullet, we feel it would be useful to agree on a common timer model. Anyway, in our assumed model, both bullets are correct. 

	Huawei&HiSilicon
	See the comments
	For the drx-InactivityTimer,we agree with the summary, which was confirmed by companies at RAN2#65bis.
For the short DRX cycle timer, we think the first subframe following the short cycle is the next subframe to the last subframe extended by the drx-InactivityTimer (i.e. n+1 in the above example), and the onDurationTimer is also tested in n+1.

	CATT
	Yes
	According to our understanding of question3 below, i.e. the subframe in which drx-InactivityTimer expires is n+psfx​+1, we agree with the summary.

In addition, the subframe mentioned here should be clarified as PDCCH-subframe.

	Intel
	Yes
	Based on the definition of drx-InactivityTimer, it is quite clear that the first bullet is correct. 

We also agree that second bullet is correct for drx-InactivityTimer. But we don’t think the same rule should apply to other DRX related timers. Therefore it is not needed to clarify this bullet in specification.

	Nokia & NSN
	Yes
	The summary is according to current procedural text in TS36.321 and agreements in RAN2 meetings. But it requires certain modelling of drx-InactivityTimer.

	Renesas Mobile Europe Ltd.
	Please see comments
	For the first bullet, we could agree on the principle. 

For the second bullet, we share Acer’s view that we should be clear when exactly the drx-inactivityTimer expires when we say it expires at subframe n. e.g. if it expires at the beginning of subframe n, then short DRX cycle should start from subframe n, but if it expires at the end of subframe n, short DRX cycle should start from subframe n+1.

	LG
	Yes
	We agree with the summary.

	ITRI
	Yes
	We share LG’s analysis for the timer model. We think we should focus on whether whole subframe is active or inactive, not half subframe (i.e., start or expire in the middle of a subframe).  Therefore, “drx-InactivityTimer expires in subframe n” means that UE does not need to monitor PDCCH in subframe n and the short DRX cycle timer starts in subframe n.

	Pantech
	Yes
	We also agree with both bullets.

	Fujitsu
	Yes
	We also agree with the summary

	ETRI
	Yes
	We agree with the summary.

	Panasonic
	Yes
	Agree with the two bullets

	RIM
	Please see comments
	We agree with the first bullet. For the second bullets, we think the drx_inactivity timer expires at the end of subframe n and the short cycle starts in n+1 in the example.

	Hitachi
	Yes
	Agree with rapporteur’s summary.

	MediaTek
	Yes
	

	NTT DOCOMO
	Please see the comment
	We share the view of Acer and Renesas.


3
Expiry of drx-InactivityTimer
As explained above, because the drx-InactivityTimer extends PDCCH monitoring activity by the same number of subframes as configured by RRC, it should be clear that if the last PDCCH for a first transmission is received in subframe n, with a drx-InactivityTimer set to psfx, PDCCH monitoring is then extended up to and including subframe n+psfx. What may not be entirely clear however is in which subframe does the drx-InactivityTimer expire for such a behaviour to be followed: is it subframe n+psfx​  or n+psfx​ +1?

Issue: with a drx-InactivityTimer set to psfx, in which subframe does drx-InactivityTimer expire? Is it subframe n+psfx​  or n+psfx​ + 1 ?

In Rel-8, DRX relies on the expiry of three timers: drx-InactivityTimer, drxShortCycleTimer and HARQ RTT Timer. Since the intended behaviour for the HARQ RTT timer is well known, let us use this as basis to analyse timer expiry. The HARQ RTT timer represents the HARQ round trip time and is fixed to 8 subframes for FDD. This means that when receiving a grant in subframe 1, PDCCH monitoring should start one RTT later i.e. in subframe 9. For PDCCH monitoring to resume in subframe 9, the condition “expire in this subframe” for the HARQ RTT has to pass. This gives us the following figure:
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Figure 1 : HARQ RTT Timer

Because the HARQ RTT timer has a fixed value of 8, there is no choice regarding the two events: the HARQ timer has to be started in subframe 1 to be able to expire in subframe 9. Because timer expiry is predicable, it can be checked by the UE slightly before the start of the actual subframe to make sure PDCCH monitoring is activated on time (simialry as for the on-duration): the drx-TetransmissionTimer is started for subframe 9 and PDCCH monitoring follows for that subframe (green steps in the Annex).

Question 2: do companies agree that the HARQ RTT timer starts in the same subframe where PDCCH is received and expires 8 subframes later i.e. that if a PDCCH indicating a new transmission is received in sf1, the HARQ RTT timer expires in sf9, thereby starting the drx-RetransmissionTimer and PDCCH monitoring for sf9?
	Question 2: do companies agree that the HARQ RTT timer starts in the same subframe where PDCCH is received and expires 8 subframes later i.e. that if a PDCCH indicating a new transmission is received in sf1, the HARQ RTT timer expires in sf9, thereby starting the drx-RetransmissionTimer and PDCCH monitoring for sf9.

	Company
	Yes/No
	Comments

	ZTE
	Yes
	

	acer
	Please see the comments.
	Our understanding is that HARQ RTT timer starts at the end of sf1, and expires at the end of sf9, followed by the drx-RetransmissionTimer which also starts at the end of sf9.

But we think it is also correct to say HARQ RTT timer starts at the beginning of sf2, and expires at the beginning of sf10, followed by the drx-RetransmissionTimer which also starts at the beginning of sf10.

	Qualcomm Incorporated
	No
	We only agree with the expected external behaviour of the UE. When timer is started (or is considered to be started) seems to be left to UE implementation in the current specification, i.e. it is fine as long as the external UE behaviour follows HARQ timeline.

	Ericsson, ST-Ericsson
	Yes
	

	Samsung
	Yes
	

	Huawei&HiSilicon
	See the comments
	We agree with the final result that the UE shall start PDCCH monitoring from sf9 in the above example. With this in mind, It does not matter so much to clearify in which subframe the HARQ RTT timer starts and expires, and in which subframe the drx-Retransmission Timer starts.

	CATT
	Yes
	

	Intel
	Yes
	

	Nokia & NSN
	Yes
	

	Renesas Mobile Europe Ltd. 
	Yes
	In TS 36.321, it says that 

-
if a HARQ RTT Timer expires in this subframe and the data of the corresponding HARQ process was not successfully decoded:

-
start the drx-RetransmissionTimer for the corresponding HARQ process.

So we understand it that once the first transmission happens at sf1, the earliest retransmission could happen at sf9, in which subframe HARQ RTT timer should expire and drx-RetransmissionTimer should be running. To be more precise, it should expire at end of sf8. 

	LG
	Yes
	drx-RetransmissionTimer starts in the subframe where the HARQ RTT Timer expires, hence we think that the HARQ RTT Timer should expire in sf9 to guarantee the intended behaviour.

	ITRI
	Yes
	We think it is clear that UE shall start monitoring PDCCH in sf9.  

From this point of view, HARQ RTT timer shall starts in sf1 in which UE receives a PDCCH indicating a new transmission.

	Pantech
	Yes
	

	Fujitsu
	Yes
	

	ETRI
	Yes
	

	Panasonic
	Yes
	Even though we can agree to this summary, the only thing that really matters is that all UEs are awake and monitoring PDCCH in the same subframes.In that sense we also agree with Qualcomm that the exact handling of the timer is more a matter of implementation

	RIM
	Please see comments
	We agree the external behaviour described in the summary. We also think that handling of the timer shdoule be left to UE implementation, as mentioned by Qualcomm and Papasonic.

	Hitachi
	Yes
	

	MediaTek
	Yes
	We shared the understanding of Panasoic as long as the external behavior appears to be the same, internal implementation is not that important.

	NTT DOCOMO
	Yes
	


If we now assume a similar behaviour for the drx-InactivityTimer, in order to extend PDCCH monitoring by psfx subframes, the timer must be started in the subframe where PDCCH is received (which is already obvious from 36.321) and must be running untill subframe n+ psfx where it has to expire. Taking for instance a drx-InactivityTimer set to psf8 (8 subframes), a first PDCCH received in subframe 1, PDCCH monitoring continues untill subframe 9 (see Figure 2 below). Just before starting subframe 9, the UE validates the PDCCH monitoring since at this point in time the timer still is running. In parrallel though, the timer is also known to expire in subframe 9, which also trigger the usage of the short DRX cycle and the start of the drxShortCycleTimer. In this last subframe, on one hand the drx-InactivityTimer is considered as running to control the active time and PDCCH monitoring when the subframe starts, and on the other hand the steps related to the expiry of the drx-InactivityTimer for the same subframe are also followed.
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Figure 2 : Inactivity Timer

In summary, following a similar behaviour as for the HARQ RTT Timer, a drx-InactivityTimer set to psfx  is bound to expire in subframe n+psfx​. However during offline discussions, there have been some indications that a more logical approach would be that in order to extend PDCCH monitoring by psfx subframes, the drx -InactivityTimer should start in subframe n+1 and expire in subframe n+psfx​ + 1, even though that would seem to contradict the behaviour of the HARQ RTT timer.
Question 3: with a drx-InactivityTimer set to psfx, in which subframe does drx-InactivityTimer expire? Is it subframe n+psfx​  or n+psfx​ + 1 ?
	Question 3: with a drx-InactivityTimer set to psfx, in which subframe does drx-InactivityTimer expire? Is it subframe n+psfx or n+psfx + 1 ?

	Company
	n+psfx​  / n+psfx+1
	Comments

	ZTE
	n+psfx​
	We would like to see a similar behaviour of drx-InactivityTimer and HARQ RTT timer.

	acer
	Please see the comments
	It should expire at the end of n+ psfx or at the beginning of n+psfx+1.

	Qualcomm Incorporated
	n+psfx+1
	Our interpretation of the drx-InactivityTimer is as shown in the table of Q1 above. Based on that, we understand the timer is considered to be expired at the ending bounday of subframe n+psfx, hence the action for the timer expiry should be takein in the subframe n+psfx+1.

	Ericsson, ST-Ericsson
	Considered expired in: n+psfx+1
	In our understanding the drx-InactivityTimer is started somewhere during subframe n, and it counts number of PDCCH subframes after the subframe where the PDCCH for a new transmission is received. This means that it will expire at the end of n+psfx, or equivalently at the beginning of subframe n+psfx+1. Therefore we believe that it is logical to say that the actions taken at expiry of drx-InactivityTimer are done at the subframe following the n+psfx PDCCH subframe.

	Samsung
	n+psfx+1
	In general, we assume timer starts at the beginning of a subframe when a relevant event occurs and expires at the beginning of a subframe when timer counts down to zero. 

InactivityTimer is only exception that start at the beginning of the next subframe. Then it expires at the beginning of n+psfx+1.

	Huawei&HiSilicon
	See the comments
	The active time due to drx-InactivityTimer is from n+1 till n+psfx according to the summary in section 2. With this in mind, It does not matter to clearify in which subframe the drx-inactivityTimer expires.

The model of the drx-InactivityTimer can be interpreted in many ways:

alt1) it starts at the begning of subframe n+1, expires at the begning of subframe n+psfx+1.

Alt2) it starts at the end of subframe n, expires at the end of subframe n+psfx.

Alt3) it starts within subframe n, expires within subframe n+psfx, furthermore, the subframe n is not seen as active time due to drx-InactivityTimer, but the subframe n+psfx is seen as active time due to drx-InactivityTimer.

Alt4) it starts within subframe n+1, expires within subframe n+psfx+1, furthermore, the subframe n+1 is seen as active time due to drx-InactivityTimer, but the subframe n+psfx+1 is not seen as active time due to drx-InactivityTimer.
We understand it is not possible to have a same model for the HARQ RTT timer and drx-InactivityTimer, either the subframe in which the timer starts are different, or whether the state of the last subframe still follows the state of the timer are different, otherwise the final active time is not as we expect.

	CATT
	n+psfx​+1
	We also think the actions upon timer expiry should be taken at the beginning of subframe n+psfx​+1. 

	Intel
	n+psfx+1
	Based on the definition of drx-InactivityTimer, the UE should monitor PDCCH in consecutive (psfx) subframes after successfully decoding the PDCCH. Looking at 36.523 Chapter 7.1.6, 
It is described that “Note 4: The drx-InactivityTimer is started in the next PDCCH sub-frame of the PDCCH sub-frame where DL new transmission is indicated”
If RAN2 agree that the drx-InactivityTimer expires in subframe(n+psfx), there should be a problem in conformance test. 

	Nokia & NSN
	n+psfx+1
	If we follow current procedural text and RAN2 meeting agreements, drx-InactivityTimer should expire in n+psfx+1 in order to get the intended behaviour, i.e., the UE shall monitor PDCCH until n+psfx (included) and short cycle starts at n+psfx+1.

	Renesas Mobile Europe Ltd.
	Please see comments
	We think we should be clear or have an aligned understanding what does it mean when we say drx-inactivityTimer expires at subframe n. Our understanding is that UE will not need to monitor PDCCH in subframe n+ psfx+1, so drx-inactivityTimer will expire at the end of subframe n+ psfx or at the beginning of n+ psfx+1. Once we have a clear definition, we could make it also clear in which subframe the timer expires. 

	LG
	n+psfx​+1
	We understand that drx-InactivityTimer can start in the same subframe where the related event (receiving PDCCH) occurs.  However, to make the UE to monitor the PDCCH during the intended period of subframes with the timer value of psfx​ (from n+1 to n+psfx​), we think that drx-InactivityTimer starts in the subframe n+1 and expires in the subframe n+psfx+1 since the subframe where drx-InactivityTimer expires is not included in Active Time in current MAC spec.

	ITRI
	n+psfx+1
	From the current spec, it is clear that UE does not need to monitor PDCCH from n+psfx+1 and the short DRX cycle shall start in subframe n+psfx+1.

	Pantech
	n+psfx​+1
	We have similar view with QC on the drx-inactivity timer. We also think the timer would be expired at the end of subframe n+psfx​. Therefore, UE behave timer expiry action at the start of subframe n+psfx​+1.

	Fujitsu
	n+psfx+1
	

	ETRI
	n+psfx​+1
	drx-InactivityTimer should be expired in n+psfx+1 to follow the RAN2’s original agreement.

	Panasonic
	n+psfx+1
	We think that the actions corresponding to the expiry of drx-InactivityTimer are done at the subframe n+psfx+1

	RIM
	n+psfx+1
	We agree with Nokia and NSN in that the UE monitors PDCCH until n+psfx and short cycle starts at n+psfx+1.

	Hitachi
	n+psfx​+1
	In order to reflect the intention that UE keeps PDCCH monitoring until subframe n+psfx​ and starts short DRX cycle from subframe n+psfx​+1, drx-InactivityTimer should be considered as expired at subframe n+psfx​+1.

	MediaTek
	n+psfx+1
	Follow the current spec, we think short DRX cycle shall start at n+psfx+1, so drx-InactivityTimer should also expire at n+psfx+1.

	NTT DOCOMO
	n+psfx+1
	We think that drx-InactivityTimer expires at the beginning of the n+psfx+1, because UE is in Active time in subframe#n+ psfx anyway


Finally, one last thing to discuss is whether a clarification to the MAC specification is required. We can see several alternatives
1.
no clarification is required and the eNB may have to assume the worst case always

2.
add a note describing the behaviour of the drx-InactivityTimer
3.
add a shall statement describing the behaviour of the drx-InactivityTimer

4. clarify the definition of the drx-InactivityTimer
Question 4: preferred alternative for clarifying the MAC specification?

	Question 4: preferred alternative for clarifying the MAC specification

	Company
	Alternative
	Comments

	ZTE
	1
	We understand the current text is enough to cover drx-InactivityTimer and HARQ RTT timer has a similar behavior. In the worst case where two different kinds of UE appear in the market, n+psfx can be used as well , and whether subframe n+psfx+1 can be scheduled will be decided by rules of active time.

	Acer
	2?
	It may be needed to clarify the meaning of “a timer starts/expires in a subframe”. It can be interpreted as a timer starts at the end of a subframe or at the beginning of a subframe. If it is interpreted as starting at the beginning of the current subframe, the current subframe will be counted. Otherwise, it will not be counted. 

	Qualcomm Incorporated
	2
	We consider the current procedural text in the DRX subclause reproduced in A1 of this document alone does not provide enough information for implementation. It needs to be supported by the definitions in section 3.1 and other assumptions, e.g. HARQ timeline for being implementable.
Therefore overall clarifications not limited to drx-InactivityTimer could be benefiial.

	Ericsson, ST-Ericsson
	2 and clarification of the definition of the drx-InactivityTimer
	We realize it might be possible to understand the standard so that the the drx-InactivityTimer expires in subframe n+psfx, and hence the expiration actions of drx-InactivityTimer would be taken in the last PDCCH subframe where the drx-InactivityTimer is running. Therefore we think a note should be added that clarifies the behaviour that the drx-InactivityTimer is considered expired in subframe n+psfx+1.

We also propose to clarify the definition of the drx-InactivityTimer to indicate that it specifies the number of PDCCH subframes after the subframe where the PDCCH is received, like for instance:

drx-InactivityTimer: Specifies the number of consecutive PDCCH-subframe(s) after receiving a PDCCH indicating an initial UL or DL user data transmission for this UE.
This change will ensure a consistent meaning of the drx-InactivityTimer also if the decoding of the PDCCH happens to extend for more than one subframe (which may for instance happen for ePDCCH).

	Huawei&HiSilicon
	4
	When we checked with the specification for ePDCCH, we found that the definition of the drx-InactivityTimer is linked to the decoding. We suggest changing the definition to reflect the common understanding, similar with Ericsson but a bit different, as following:
drx-InactivityTimer: Specifies the number of consecutive PDCCH-subframe(s) after the subframe in which a PDCCH indicates an initial UL or DL user data transmission for this UE.
Maybe similar change can be done for the drx-ShortCycleTimer definition.



	CATT
	2 and 4
	For the definition of drx-InactivityTimer, we share Ericsson and Huawei’s view. Current definition includes the UE’s PDCCH processing time, depending how long to finish PDCCH decoding in UE. To avoid this kind impact, it is better to clarify the inactivity timer is started after the subframe in which PDCCH is received in the air-interafce.

For DRX part, to avoid the different understanding, it is better to clarify that the actions related to DRX timer for a subframe should based on the timer’s state at the beginning of this subframe.

	Intel
	2
	We agree that some clarification is needed to treat DRX related timers differently. 

Regarding change in definifiont of drx-InactivityTimer, we agree that the definition of drx-InactivityTimer is conflicting with DRX operation especially 
onsidering EPDCCH. However, we would like to note that just removing “successfully decoding” may not be sufficient in order to address the decoding delay with EPDCCH. We hope we can have more discussion on EPDCCH handling in DRX operation before we change the definition of drx-InactivityTimer. 

	Nokia& NSN
	2
	Add a NOTE or alternatively add a figure describing when UE monitors PDCCH.

The potential issue with ePDCCH could be discussed separately. It should be kept out of this email discussion on timers.


	Renesas Mobile Europe Ltd.
	2
	We think a note to clarify the operation of drx-inactivityTimer is also needed. And we agree with QC that an overall clarification will be beneficial

	LG
	2
	If the triggering event occurs in subframe n, and the timer value is psfx​, we think the intended behavior of drx-InactivityTimer is that the UE to monitor PDCCH from the subframe n+1 to the subframe n+psfx​. We think it would be good to remove any ambiguity by adding a NOTE exactly describing in which subframe the timer starts and expries, and in which subframes the timers are considered to be running.
In addition, we also agree with QC and Renesas that overall clarification will be beneficial.

	ITRI
	2 and clarification on mac-ContentionResolutionTimer as well are acceptable.
	We think the starting subframe of drx-InactivityTimer and mac-ContentionResolutionTimer is different from other timers.  If companies think the current definition is not enough, maybe a note to clarify the starting subframe for drx-InactivityTimer and mac-ContentionResolutionTimer is needed.

	Pantech
	2
	We also think that some clarification on drx-inactivity timer would be helpful.

	Fujitsu
	1
	We think that which alternative RAN2 would go for is depending on the discussion result of Q3.

	ETRI
	4
	We prefer to clarify the definition of drx-InactivityTimer rather than adding a NOTE. The changing of the definition would be similar to Ericsson or Huawei’s suggestion.

	Panasonic
	2
	

	RIM
	2
	Some clarification on drx-inactivity timer would help.

	Hitachi
	2
	A NOTE should be added to avoid misunderstanding the behaviour and to clarify that drx-InactivityTimer is considered as expired at subframe n+psfx​+1.

	MediaTek
	1 or 2
	Actually, we do not see too much confusion here, and company comments seem quite aligned. We are fine with a note to make it clear.

	NTT DOCOMO
	4 (and 2)
	If majyority think that the clarification is needed, we would like to modify the definition, e.g. as following:
drx-InactivityTimer: Specifies the number of consecutive PDCCH-subframe(s) following the subframe in which a PDCCH indicating an initial UL or DL user data transmission for this UE is successfully decoded.

Moreover, an additional note may be helpful.


4
Conclusion
A total of 23 companies participated to this email discussion. 
Regarding the first question, a majority of companies agreed with the summary provided in subclause 2 (14 companies agreed as such, 8 with reservations regarding the 2nd bullet and one which did not agree).

Regarding the 2nd question, a very large majority of companies agree that the HARQ RTT timer starts in the same subframe where PDCCH is received and expires 8 subframes later i.e. that if a PDCCH indicating a new transmission is received in sf1, the HARQ RTT timer expires in sf9, thereby starting the drx-RetransmissionTimer and PDCCH monitoring for sf9 (18 companies agreed as such, 4 with reservations and one which did not agree)
Rergarding the 3rd question, all companies except two agreed that when set to psfx, the drx-InactivityTimer, expires in subframe n+psfx​ + 1. 
Finally regarding the 4th question, there was also a large support for clarifying MAC with the help of at least a note.

In conclusion, we propose to clarify the drx-InactivityTimer in 36.321 so that it becomes clear in which subframe it is considered as expired. The corresponding CR is provided in R2-125320.
A1
DRX Subclause

A copy of the DRX subclause in Rel-8 is given below:

-
in green: the steps that can be executed shortly before the start of the subframe to guarantee that the PDCCH monitoring activity is ready on time i.e. the steps that govern the current subframe.
-
in yellow: the steps requiring PDCCH decoding i.e. the steps that govern the next subframe
-
in red: the steps that require processing of the MAC CE, and for which a timing ambiguity is known i.e. additional steps that govern the next subframes.
DRX Subclause Start
The UE may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring activity for the UE’s C-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI and Semi-Persistent Scheduling C-RNTI (if configured). When in RRC_CONNECTED, if DRX is configured, the UE is allowed to monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the UE monitors the PDCCH continuously. When using DRX operation, the UE shall also monitor PDCCH according to requirements found in other subclauses of this specification. RRC controls DRX operation by configuring the timers onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer (one per DL HARQ process except for the broadcast process), the longDRX-Cycle, the value of the drxStartOffset and optionally the drxShortCycleTimer and shortDRX-Cycle. A HARQ RTT timer per DL HARQ process (except for the broadcast process) is also defined (see subclause 7.7).

When a DRX cycle is configured, the Active Time includes the time while: 

-
onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimer or mac-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or

-
a Scheduling Request sent on PUCCH is pending (as described in subclause 5.4.4); or

-
an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer; or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for the preamble not selected by the UE (as described in subclause 5.1.4).

When DRX is configured, the UE shall for each subframe:

-
if a HARQ RTT Timer expires in this subframe and the data in the soft buffer of the corresponding HARQ process was not successfully decoded:

-
start the drx-RetransmissionTimer for the corresponding HARQ process.
-
if a DRX Command MAC control element is received:

-
stop onDurationTimer;

-
stop drx-InactivityTimer.
-
if drx-InactivityTimer expires or a DRX Command MAC control element is received in this subframe:

-
if the Short DRX cycle is configured:

-
start or restart drxShortCycleTimer;

-
use the Short DRX Cycle.

-
else:

-
use the Long DRX cycle.

-
if drxShortCycleTimer expires in this subframe:

-
use the Long DRX cycle.
-
If the Short DRX Cycle is used and [(SFN * 10) + subframe number] modulo (shortDRX-Cycle) = (drxStartOffset) modulo (shortDRX-Cycle); or

-
if the Long DRX Cycle is used and [(SFN * 10) + subframe number] modulo (longDRX-Cycle) = drxStartOffset:

-
start onDurationTimer.
-
during the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation and if the subframe is not part of a configured measurement gap:
-
monitor the PDCCH;
-
if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:

-
start the HARQ RTT Timer for the corresponding HARQ process;

-
stop the drx-RetransmissionTimer for the corresponding HARQ process.

-
if the PDCCH indicates a new transmission (DL or UL):

-
start or restart drx-InactivityTimer.
-
when not in Active Time, CQI/PMI/RI on PUCCH and SRS shall not be reported.
Regardless of whether the UE is monitoring PDCCH or not the UE receives and transmits HARQ feedback when such is expected.

NOTE:
A UE may optionally choose to not send CQI/PMI/RI reports on PUCCH and/or SRS transmissions for up to 4 subframes following a PDCCH indicating a new transmission (UL or DL) received in subframe n-i, where n is the last subframe of Active Time and i is an integer value from 0 to 3. After Active Time is stopped due to the reception of a PDCCH or a MAC control element a UE may optionally choose to continue sending CQI/PMI/RI reports on PUCCH and/or SRS transmissions for up to 4 subframes. The choice not to send CQI/PMI/RI reports on PUCCH and/or SRS transmissions is not applicable for subframes where onDurationTimer is running and is not applicable for subframes n-i to n.
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