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1 Introduction

In RAN2#101 meeting, the following agreement was made for DRX ambiguity period [1]:
=>
When defining the UE behavior on CQI/PMI/RI and type 0 SRS reporting on PUCCH, the ambiguity period should also be considered in NR.  FFS on the values of the ambiguous period.  
In RAN2#101bis meeting, the following changes to TS 38.321 in [2] were endorsed as a baseline to introduce DRX ambiguity period in NR:
	1>
in current symbol n, if the MAC entity would not be in Active Time considering grants/assignments received and Scheduling Request sent x ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this subclause:

2>
not transmit type-0-triggered SRS defined in TS 38.214 [7].

1>
if CQI masking (cqi-Mask) is setup by upper layers:

2>
in current symbol n, if onDurationTimer would not be running considering grants/assignments received x ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this subclause:

3>
not report CSI on PUCCH.
1>
else:

2>
in current symbol n, if the MAC entity would not be in Active Time considering grants/assignments received and Scheduling Request sent x ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this subclause:

3>
not report CSI on PUCCH.



There are still two FFSs need to be addressed for the introduction of DRX ambiguity period [3]:

· Whether to and how to take into account MAC CE is FFS.
· The actual time value of ‘x’ is FFS.

In the last RAN2#102 meeting, an email discussion was agreed to progress FFSs of DRX ambiguity period [4]:
[102#72][NR UP] DRX ambiguity period (Huawei)


Intended outcome: Report, including TP if possible


Deadline:  Thursday 2018-06-21
2 Background of DRX ambiguity period in LTE

According to the contributions submitted by companies and the online discussion for DRX ambiguity period in NR, most companies refer to the 5ms DRX ambiguity period in LTE. Therefore, before discussing the FFSs on DRX ambiguity period in NR, we would like to provide some background information as to how the DRX ambiguity period was decided (e.g. both the principles and the value) in LTE.
There was a very long discussion in LTE about DRX ambiguity period, from Rel-8 to Rel-11.
RAN2#64 (Only the extension of DRX active time is considered):

The following NOTE was agreed in CR [5] to introduce 4 ms (subframes) DRX ambiguity period for the case in which DRX active time is dynamically extended by PDCCH for a new transmission (inactivity timer will be restarted). If the UE receives a PDCCH for a new transmission in the last subframe of DRX active time, it may optionally choose to not send CQI/PMI/RI report in the following 4 ms due to delay resulting from PDCCH processing.
Reason for change:

	DRX active time can be dynamically extended by PDCCH reception initiating the inactivity timer. According to section 5.7 of TS36.321 a UE is not allwed to transmit CQI/ SRS/PMI/RI when not being in active time. However it is not possible to effect CQI/SRS/PMI/RI reporting immediately when a PDCCH is received at the end of active time, since the enabling and/or disabling of CQI/ SRS/PMI/RI reporting needs to take into account delay resulting from PDCCH processing.


Change in the CR:
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 the last subframe of active time. This is not applicable for subframes where On Duration timer is running.
RAN2#75 (The stop of DRX active time is also considered):

The above NOTE introduced in RAN2#64 covers only the case that the DRX active time is extended. The following stop cases of DRX active time were not considered:

· Upon reception of a PDCCH indicating a DL transmission UE stops the drx-RetransmissionTimer for the corresponding HARQ process which consequently stops also the Active Time. 
· Active Time is also stopped in case a DRX command MAC control element is received or ContentionResolutionTimer is stopped due to PDCCH/MAC CE reception.
One sentence about above stop cases was added to the NOTE in CR [6]. If the DRX active time is stopped, the UE may optionally choose to continue sending CQI/PMI/RI reports for up to 4 ms. For DRX MAC CE, both PDCCH processing delay and TB reception/processing delay were taken into account. The DRX ambiguity period was still 4 ms.
Reason for change:

For the case that UE could not decode a PDSCH correctly it monitors for further retransmissions during the time period determined by the drx-RetransmissionTimer. Upon reception of a PDCCH indicating a DL transmission UE stops the drx-RetransmissionTimer for the corresonding HARQ process which consequently stops also the Active Time. Active Time is also stopped in case a DRX command MAC control element is received or ContentionResolutionTimer is stopped due to PDCCH/MAC CE reception as described in section 5.1.5 and onDurationTimer is not running.

However it is not possible to affect CQI/PMI/RI and SRS reporting immediately when one of the above mentioned conditions is met, since the enabling and/or disabling of CSI/SRS reporting needs to take into account delay resulting from PDCCH processing in the first case and additionally TB reception/processing in the second and third case.
Change in the CR:
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 the last subframe of active time. 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. 

RAN2#76 (For the extension of DRX active time, the DRX ambiguity period is not only applicable to the last subframe n of the active time, but also to subframes n-1, n-2 and n-3):

For the case that the active time is dynamically extended by a PDCCH indicating a new transmission, the updated NOTE agreed by RAN2#75 covers only the case that the PDCCH is received in the last subframe of the active time even though the same problem exists when a PDCCH is received in one of the last four subframes of the active time. Thus, the NOTE was further updated in CR [7] so that the DRX ambiguity period is also applicable to subframes n-1, n-2 and n-3.
Reason for change:

In order to consider PDCCH processing time constraints in the UE a NOTE was introduced in section 5.7, which allows UE to not transmit CQI//PMI/RI on PUCCH and SRS transmissions for up to 4 subframes when the active time is dynamically extended by a PDCCH indicating a new transmission (UL or DL). However current NOTE covers only the case that the PDCCH is received in the last subframe of the active time even though the same problem exists when a PDCCH is received in one of the last four subframes of the active time.  
Change in the CR:
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 3the last subframe of active time. 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.
RAN2#81 (UE determines CSI/SRS transmission in advance by 4 subframes):
According to the NOTE, the UE may (for DRX active time stop case) or may not (for DRX active time extension case) send CSI/SRS, which force the eNB double decoding. Thus, in CR [8], the NOTE was removed and the procedure was changed so that the UE determines CSI/SRS transmission in advance by 4 subframes. In other words, in subframe n, the UE does not consider the grants/assignments received between subframes n-3 and n to determine whether to report CSI/SRS.
Reason for change:

In the current specification, following two problems exist in DRX & CSI/SRS operation.


Problem 1: There are too much optionality to increase ENB processing load 

-
UE may or may not send CSI/SRS which force ENB double decoding;


Problem 2: There is mandated UE behavior that is impossible to follow for sometimes 

-
If onDuration appears or disappears suddenly, UE is not able to transmit or stop CSI/SRS transmission.
The source of both problems is ‘transient state’ where UE is not able to know whether or not CSI/SRS is supposed to be sent. To get rid of ‘transient state’, it is changed such that UE determines CSI/SRS transmission in advance by 4 subframes.
Change in the CR:
	-
in current subframe n, if the UE would not be in Active Time according to grants/assignments received until and including subframe n-4, type-0-triggered SRS [2] shall not be reported.when not in Active Time, type-0-triggered SRS [2] shall not be reported.

-
if CQI masking (cqi-Mask) is setup by upper layers:

-
in current subframe n, if onDurationTimer would not be running according to grants/assignments received until and including subframe n-4, CQI/PMI/RI/PTI on PUCCH shall not be reported.when onDurationTimer is not running, CQI/PMI/RI/PTI on PUCCH shall not be reported.
-
else:

-
in current subframe n, if the UE would not be in Active Time according to grants/assignments received until and including subframe n-4, CQI/PMI/RI/PTI on PUCCH shall not be reported.when not in Active Time, CQI/PMI/RI/PTI on PUCCH shall not be reported.
Regardless of whether the UE is monitoring PDCCH or not, the UE receives and transmits HARQ feedback and transmits type-1-triggered SRS [2] when such is expected.

NOTE:
A UE may optionally choose to not send CQI/PMI/RI/PTI reports on PUCCH and/or type-0-triggered 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/PTI reports on PUCCH and/or SRS transmissions for up to 4 subframes. The choice not to send CQI/PMI/RI/PTI reports on PUCCH and/or type-0-triggered SRS transmissions is not applicable for subframes where onDurationTimer is running and is not applicable for subframes n-i to n.




RAN2#82 (DRX MAC CE was added into the procedure and the ambiguity period was changed to 5 ms):
According to procedure description agreed in RAN2#81, CSI/SRS reporting was still not clear for the case when DRX active time is stopped by DRX MAC CE. Thus, in CR [9], DRX MAC CE was also added to the procedure. Considering that the eNB cannot know whether DRX MAC CE was correctly received by the UE before the reception of the associated HARQ feedback, the ambiguity period was changed from 4 ms to 5 ms.
Reason for change:

According to current specification UE estimates based on received grants/assignments the DRX status of a subframe 4ms ahead and consequently determines whether to send periodic CSI on PUCCH/SRS. UE behavior w.r.t CSI/SRS reporting is not clear for the case when Active Time is stopped by DRX Command MAC CEs. Considering  also DRX MAC CEs which are received until and including N-4 for determining periodic CSI on PUCCH/SRS reporting in subframe N will cause some unpredictable UE behaviour since eNB knows only after reception of the associated HARQ feedback for the PDSCH carrying DRX MAC CE (which e.g. comes in subframe N for a DRX MAC CE received in subframe N-4), whether DRX MAC CE was correctly received by the UE and hence considered in the determination step. 
Change in the CR:
	-
in current subframe n, if the UE would not be in Active Time according considering to grants/assignments/DRX Command MAC control elements received and Scheduling Request sent until and including subframe n-45 when evaluating all DRX Active Time conditions as specified in this subclause, type-0-triggered SRS [2] shall not be reported.

-
if CQI masking (cqi-Mask) is setup by upper layers:

-
in current subframe n, if onDurationTimer would not be running according considering to grants/assignments/DRX Command MAC control elements received until and including subframe n-45 when evaluating all DRX Active Time conditions as specified in this subclause, CQI/PMI/RI/PTI on PUCCH shall not be reported.

-
else:

-
in current subframe n, if the UE would not be in Active Time according toconsidering  grants/assignments/DRX Command MAC control elements received and Scheduling Request sent until and including subframe n-45 when evaluating all DRX Active Time conditions as specified in this subclause, CQI/PMI/RI/PTI on PUCCH shall not be reported.




3 Discussion
The following two FFSs need to be discussed for the introduction of DRX ambiguity period in NR:

· Whether to and how to take into account MAC CE is FFS.

· The actual time value of ‘x’ is FFS.
3.1 DRX MAC CE
In order to decide whether to take DRX MAC CE into account in TS 38.321, the consequences with and without involving DRX MAC CE in the DRX procedure related to DRX ambiguity period need to be discussed. 

Assuming DRX MAC CE is taken into account in the procedure:
	1>
in current symbol n, if the MAC entity would not be in Active Time considering grants/assignments/DRX MAC CE received and Scheduling Request sent x ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this subclause:

2>
not transmit type-0-triggered SRS defined in TS 38.214 [7].

1>
if CQI masking (cqi-Mask) is setup by upper layers:

2>
in current symbol n, if onDurationTimer would not be running considering grants/assignments/DRX MAC CE received x ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this subclause:

3>
not report CSI on PUCCH.
1>
else:

2>
in current symbol n, if the MAC entity would not be in Active Time considering grants/assignments/DRX MAC CE received and Scheduling Request sent x ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this subclause:

3>
not report CSI on PUCCH.


In our understanding, DRX ambiguity period is introduced to address the problem that the UE and the eNB cannot know whether CSI/SRS will be report. In NR, for DRX MAC CE, the gap between PDCCH and PDSCH and the gap between PDSCH and HARQ feedback are k0 and k1 respectively. During the gap k0, there is no ambiguity between the UE and the eNB, since UE has not received the MAC CE and will report CSI/SRS. The eNB also knows that the UE will report CSI/SRS during k0. The ambiguity only exits after DRX MAC CE transmission/reception. 
Based on this understanding, we think the following two cases needs to be considered if DRX MAC CE is taken into account in the procedure.
Case 1: DRX MAC CE is received within DRX ambiguity period
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Figure 1: DRX MAC CE is received within DRX ambiguity period
According to the text above, in symbol n, the UE only considers the MAC CE received x ms prior to symbol n to decide whether to report CSI/SRS. Thus, since in figure 1 the DRX MAC CE is received between symbol n - x ms to symbol n, although the DRX active time has already stopped, the UE still needs to report CSI/SRS in symbol n.
Case 2: DRX MAC CE is received before DRX ambiguity period
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Figure 2: DRX MAC CE is received before DRX ambiguity period
For the UE, since DRX MAC CE is received before DRX ambiguity period, it needs to take it into account when deciding whether to report CSI/SRS in symbol n. Thus, the UE will not report CSI/SRS in symbol n.

For the eNB, there are two cases. If k1<x, the eNB has already known in symbol n whether the UE has received the DRX MAC CE successfully. If the UE has received the DRX MAC CE correctly, the eNB does not need to decode CSI/SRS report in symbol n. If k1>x, the eNB cannot know in symbol n whether the UE has received the DRX MAC CE successfully or not. Thus, during the red period in figure 2, the eNB still needs to perform blind decoding for CSI/SRS report.
Assuming DRX MAC CE is not taken into account in the procedure:
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Figure 3: DRX MAC CE is not considered in the procedure
For the UE, after receiving the PDSCH for DRX MAC CE, during the MAC processing delay, it may still report CSI/SRS. 
For the eNB, since it cannot know whether the UE receives the DRX MAC CE before corresponding HARQ feedback, it needs to perform blind decoding of CSI/SRS before the HARQ feedback.
Discussion point 1. Companies are invited to provide their views on the impacts analyzed above about the behaviors of eNB and UE with and without involving DRX MAC CE into the procedure related to DRX ambiguity period.
	Company name
	Comments

	Huawei, HiSilicon
	As shown in Figure 3, it is not possible to affect CSI/SRS reporting immediately when the DRX MAC CE is received since the disabling of CSI/SRS reporting needs to take into account delay resulting from MAC CE processing.
Thus, if DRX MAC CE is not involved in the procedure, similarly to above LTE CR in RAN2#81, a NOTE may be needed to allow the UE to continue reporting CSI/SRS for up to x ms:

“After Active Time is stopped due to the reception of a MAC control element a UE may optionally choose to continue sending CSI/SRS reports for up to x ms”

	OPPO
	We also think the ambiguity time should take MAC CE processing time into account. Since as analysed, if Active Time is stopped by MAC CE for a sudden, there is no way for the UE to immediately stop reporting CSI/SRS, thus ambiguity exist in network side for a period which may cause double decoding as that in LTE.

	Qualcomm
	We think ambiguity period should take DRX MAC CE into account, because otherwise UE may not be able to cancel CSI report or SRS transmission in time due to processing time for MAC CEs. In addition, we do not expect including DRX MAC CE in ambiguity period would create extra work for gNB, because after sending a DRX MAC CE, gNB does not need CSI report or SRS any more and hence does not need to perform blind decode on them, regardless of whether UE receives the DRX MAC CE or not.

	MediaTek Inc.
	We agree with Huawei that if the DRX MAC CE is to be disregarded in the procedure, an additional clarification such as a note is needed. This note would serve to clarify to the reader that the DRX MAC CE has been discussed and the ambiguity period in this case (as it would be different from ‘x’) has been left to UE implementation.

	Intel
	We also share similar view as Huawei. If the DRX command MAC CE is not taken into account in the DRX ambiguity, a NOTE is needed for clarity on UE behaviour.

“After Active Time is stopped due to the reception of a DRX Command MAC control element/Long DRX Command MAC control element, the MAC entity may choose to continue transmitting CSI reports on PUCCH and/or SRS for up to x ms”.

	LG
	As discussed in LTE, if the ambiguity time does not involve MAC CE, it is unclear whether the UE sends CSI reporting or not, in case of Active time is suddenly stopped by MAC CE, and RAN2 may need to clearly specify the UE behaviour at subframe n as a NOTE we have in LTE.

	Nokia
	Similar handling for DRX MAC CE as for LTE should be introduced for NR as well to avoid double decoding. 

	NEC
	We share the analysis by Huawei and think that DRX MAC CE needs to be considered in clarification of the DRX ambiguity period.

	NTT DOCOMO
	We confirm that there can be ambiguity period in case of DRX MAC CE which results in NW double decoding. 

	CATT
	The ambiguity period should take the DRX MAC CE into account. As shown in figure 3, it is not only a problem of losing a CSI/SRS report. At the time point of ACK/NACK feedback, CSI may also need to be reported simultaneously. In this case, there is an ambiguity at the gNB on the assumed payload size on the ACK/NACK report: A/N or A/N + CSI? Some blind decoding might be implemented by the network which will anyway result in increased complexity and less reliable ACK/NACK decoding. In any case, we think this is worse than just losing a CSI report.

	Ericsson
	Since a gNB, sending a DRX MAC CE to a UE, isn’t really interested in any CQI reports, it doesn’t need to do any blind decoding, it can just ignore any report sent by the UE and no ambiguity exists. After a value of K1 ms elapsed, the gNB will know, given the HARQ feedback received, whether the UE has entered DRX or not. The L2 decoding delay can therefore be removed from the ambiguity period when the DRX MAC CE is ignored.

	Lenovo
	Similar handling for DRX MAC CE as it was done for LTE should be also introduced for NR. Hence the ambiguity period should take DRX MAC CE into account, because otherwise UE may not be able to cancel CSI report or SRS transmission in time due to processing/Parsing time for MAC PDU.

	Samsung
	We also share the same view as many others that DRX MAC CE should be taken into account as in LTE.


Discussion point 2. Based on Discussion point 1, companies are invited to provide their views on whether to involve DRX MAC CE into the procedure related to DRX ambiguity period.
· Yes, why?

· No, why?

	Company name
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	We prefer to involve DRX MAC CE into the procedure related to DRX ambiguity period, because:
· As our reply in Discussion point 1, even we don’t involve DRX MAC CE into the procedure, similarly to LTE, a NOTE is still needed to allow the UE to continue sending CSI/SRS reports.

· Compared to Figure 1 and 2, the eNB in Figure 3 needs to perform more blind decoding of CSI/SRS reports, which may increase the eNB complexity.

	OPPO
	Yes
	We prefer to involve DRX MAC CE into the procedure.
Furthermore, if we look at figure 2, the blind decoding time can be controlled by the network, since k1 is decided by network. But if DRX MAC CE is not taken into account, there is always blind decoding period at the network side.

	Qualcomm
	Yes
	We prefer to include DRX MAC CE in the related procedure, for the reason explained in our reply to Q1.

	MediaTek Inc.
	Maybe

 
	No strong view on whether the DRX MAC CE should be taken into account or not. However, depending on the option chosen, the outcome must be clearly defined in the specification.

· If it is taken into account, the MAC CE reception and processing time needs to be factored into the evaluation of ‘x’.

· If it is not taken into account, it should be clear in the spec (e.g. with a note) that this topic has been discussed with the conclusion that the reporting of CSI/SRS over the DRX MAC CE reception+processing duration is left to UE implementation.

	Intel
	Yes
	As explained in DP1, a note also clarifies it. But we prefer to include the DRX command MAC CE in the DRX ambiguity period of x ms taking into account the maximum PDSCH processing time (N1) and MAC CE processing time.

	LG
	Yes
	We have same opinion as other companies. In addition, the main principle for CSI reporting on PUCCH is that CSI on PUCCH is not sent if the MAC entity is not in Active time. To follow the principle, the MAC CE should be included in ambiguity time.

	Nokia
	Yes
	

	NEC
	Yes
	Prefer to capture the DRX MAC MCE in the procedure text, rather than a NOTE, to avoid unnecessary flexibility at the UE and unnecessary decoding at the gNB.

	NTT DOCOMO
	Yes
	

	CATT
	Yes
	Per our answer to DP1.

Note we have a slightly different view than the rapporteur regarding “During the gap k0, there is no ambiguity between the UE and the eNB,…”. We think if the PDCCH is received at the very end of the active time UE needs sometime to decode the PDCCH to judge whether it is a new transmission or not in order to make decision on whether the drx-inactivity timer should be started or not. From the time from PDCCH reception to the time UE completed the PDCCH decoding, UE is not sure whether it is in Active Time or not. If CSI masking is not configured, UE’s behavior on whether to report CSI or not is unclear, gNB should perform blind decoding/DTX detection on whether there is CSI report or not, or just drop it (Figure 2 in R2-1807004).

	Ericsson
	No
	It adds no gain and introduces no ambiguity to include the DRX MAC CE. It should be excluded to reduce the ambiguity period.

	Lenovo
	Yes
	We are of the opinion that DRX MAC CE should be included into the procedure related to DRX ambiguity period, as explained for DP1. 

	Samsung
	Yes
	


3.2 Actual value x of DRX ambiguity period

Discussion point 3. Based on Discussion points 1 and 2, companies are invited to provide their views on the actual value x of DRX ambiguity period
	Company name
	Answer
	Comments

	Huawei, HiSilicon
	3 ms
	From the UE perspective, we think the ambiguity period only needs to cover PDCCH processing delay for UL grant/DL assignment case and MAC CE processing delay for DRX MAC CE case. For both cases, we think 2 ms is enough.
From the eNB perspective, as shown in Figure 2, a larger value x can increase the possibility for the eNB to schedule k1 < x, and then perform less blind decoding of CSI/SRS report. 
Thus, we propose a 3 ms ambiguity period as a trade-off value.

	OPPO
	3 ms
	3 ms is acceptable for us.

	Qualcomm
	3 ms
	We are fine with 3ms.

	MediaTek Inc.
	4 ms
	Ambiguity period ‘x’ = DL reception time + processing latency

RAN1 have already determined the processing latency for activation/deactivation of CSI reporting on PUCCH to be 3ms (38.214, 5.2.4; agreed at R1#92bis). This latency is the time from transmitting HARQ ACK for the DL command to the CSI report. It does not take into account the DL reception time (PDSCH duration if DRX MAC CE is considered, PDCCH otherwise).

Given that RAN1 have already determined the processing latency for CSI reporting, we need to determine the DL reception time to determine the ambiguity period. We suggest an ambiguity period of 4ms to allow for the reception and decoding of 1 slot of DL data @ 15kHz SCS.

	Intel
	4 ms
	We prefer 4 ms taking into account the value of N1 and DRX MAC CE processing time.

	LG
	3 ms
	We are also ok with 3ms.

	Nokia
	4 ms
	With minimum K1 of 3ms for 15KHz SCS, 4ms seems to be needed at least so that no double decoding is required as long as the gNB schedules the MAC CE with K1=3ms.

	NEC
	4 ms
	Agree with Nokia. Our main motivation (of 4ms, not 3ms) is to avoid double decoding.

	NTT DOCOMO
	No strong preference
	We think that the value should be acceptable for both NW side and UE side. 

	CATT
	4 ms
	Ambiguity period=K0+K1+MAC CE processing time
K0=2ms (accounting for BWP switching time, per RAN4)
K1=1ms (accounting for the “quick intention” of a DRX command)
K2=0.5ms (per RAN1)
This is 3.5 ms but in order to align with most above companies views (either 3 or 4 ms) we think 4ms is OK.

	Ericsson
	2 ms
	Since a NR UE is required to handle shorter K values (e.g. K1 shorter than 1 ms) we should not design for the worst case.

	Lenovo
	4ms
	Agree with Nokia’s reasoning

	Samsung
	4ms
	Agree with MediaTek, Intel, and Nokia.


3.3 Other

Please indicate any other issues related to DRX ambiguity period not covered in this email discussion.
	Company name
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4 Summary of e-mail discussion
Thirteen companies contributed to this e-mail discussion: Huawei/HiSilicon, OPPO, Qualcomm, MediaTek, Intel, LG, Nokia, NEC, NTT DOCOMO, CATT, Ericsson, Lenovo and Samsung.

Discussion points 1&2: Whether to involve DRX MAC CE into the procedure related to DRX ambiguity period.
· Almost all companies think that DRX MAC CE should be involved into the procedure related to DRX ambiguity period.
· One company thinks that DRX MAC CE should not be involved.
Discussion point 3: The actual value x of DRX ambiguity period?

· Seven companies prefer 4 ms.
· Four companies prefer 3 ms.
· One company prefers 2 ms.
5 Proposed way forward

Based on the outcome of the e-mail discussion, the corresponding proposals are made.
Proposal 1: DRX MAC CE is taken into account in the procedure related to DRX ambiguity period.
Proposal 2: The actual value of DRX ambiguity period is 4 ms.
Corresponding MAC CR is provided in [10].
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