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1 Introduction

In the last RAN2#107bis meeting, an email discussion was agreed for Rel-16 UE power saving WID to discuss stage-3 modelling aspects to capture RAN2 agreements in MAC specification, and potential 38.321 running CR:

[107bis#71][PowerSaving] Running CR 38.321 (Huawei)

· Scope: Identify and Discuss open issues related to stage-3 modelling aspects, with the aim to capture agreements up to RAN2#107bis

· Intended outcome: Proposals on open issues and potential running CR

· Deadline: Next Meeting
Based on the scope of this email discussion, the discussion will go with the following phases:

· Phase-1 discussion: in this document, for stage-3 modelling aspects, i.e. general principles, regarding how to capture RAN2 agreements, also taking into consideration RAN1 agreements impacting MAC, in MAC specifications.

Deadline for Phase-1: 2019-11-02
· Phase-2 discussion: for the draft running CR provided by the editor based on the outcome of Phase-1.

Deadline for Phase 2: Next Meeting
List of RAN2 agreements for UE power saving WID has been provided in Annex.
2 Discussion (Phase-1)
We think the main impact on MAC specification due to RAN2 agreements are about PDCCH-based power saving signals/channel (WUS is used for simplification in the following discussion). Thus, WUS and other topics will be discussed separately.

2.1 PDCCH-based power saving signals/channel
2.1.1 Where/How to specify the start condition of onDurationTimer

According to RAN2 agreements, WUS is used to indicate whether the UE needs to start onDurationTimer and monitor PDCCH for the next on-duration. Thus, where to specify the impact on the start condition of onDurationTimer needs to be discussed.

Based on the (text) proposals in companies’ contributions, there are two options to capture the start condition of onDurationTimer:
Option 1 [1], [2]: WUS impact on the start condition of onDurationTimer is not specified in RAN2.
In the current DRX section, it has been specified that the UE will monitor PDCCH following RAN1 specification. 
In this case, if the start of onDurationTimer is also specified in RAN1 specification, only a reference to RAN1 specification is enough in MAC
	1>
if the Short DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle); or

1>
if the Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:
2>
if the UE is configured to monitor a PDCCH-based power saving signal/channel:

3>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe, as specified in TS 38.21x.
2>
else:
3>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

1>
if the MAC entity is in Active Time:

2>
monitor the PDCCH as specified in TS 38.213 [6];


Option 2 [1], [3], [4]: WUS impact on the start condition of onDurationTimer is specified in RAN2
In this option, the onDurationTimer will only be started based on WUS indication. Several text proposals were provided for this option, for example:

	1>
if the Short DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle); or

1>
if the Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:
2>
if the UE is configured to monitor a PDCCH-based power saving signal/channel and a PDCCH-based power saving signal/channel received outside Active Time in the previous Long DRX Cycle indicated to monitor the PDCCH; or

2>
if the UE is not configured to monitor a PDCCH-based power saving signal/channel:
3>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

1>
if the MAC entity is in Active Time:

2>
monitor the PDCCH as specified in TS 38.213 [6];


Question 1. Companies are invited to provide comments on above 2 options regarding where/how to specify the WUS impact on the start condition of onDurationTimer:
· Option 1: Nothing is specified in MAC specification (assuming something need to be specified in PHY specification)
· Option 2: WUS impact on the start condition of onDurationTimer is specified in MAC specification.
· Option 3: Other

	Company name
	Option
	Comments

	CATT
	Option 2
	We don’t think it makes much sense that PHY triggers a MAC timer, so it seems obvious to us that WUS triggering the start of drx-onDurationTimer should be captured in MAC.

	OPPO
	Option 2 but with comments

	It seems the wording of the option 2 does not correctly capture what we have agreed.

The working assumption from last meeting is that UE does not monitor WUS if it switches from long DRX cycle to short DRX cycle, i.e., UE does not monitor WUS if it is in short DRX cycle.

However, looking at the wording, the UE will monitor WUS even when the UE is in short DRX cycle and the WUS is “in the previous Long DRX Cycle” which is not clear to us.

For example, in the case of DRX cycle switch from short DRX cycle to long DRX cycle, the WUS that UE shall monitor should be right before the start of drx-onDurationTimer, but not in the previous Long DRX Cycle.

	Huawei, HiSilicon
	Option 2
	We think C-DRX is pure MAC functionality thus impact on onDurationTimer should be captured in MAC specification.

We do not think Option 1 is feasible as onDurationTimer related parameters (including DRX cycle, start offset, etc.) are invisible in RAN1 specification. Thus PHY cannot know when to start onDurationTimer at all.

	LG
	Option 1 but needs update
	We prefer Option 1 but following update is needed, i.e., Physical layer indicates whether to monitor PDCCH or not, and MAC layer starts onDuration Timer according to the indication from physical layer
1>
if the Short DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle); or

1>
if the Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:
2>
if the UE is configured to monitor a PDCCH-based power saving signal/channel and if [PDCCH monitoring] indication is received from lower layer:

3>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.
2>
else:
3>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.



	Nokia, Nokia Shanghai Bell
	Option 2
	DRX behaviour is specified in MAC and it would be very logical to define also related WUS behaviour in MAC specification. We think that actual wording in MAC specification needs to be discussed later separately. 

	vivo
	Option 2
	drx-onDurationTimer is a MAC timer. Hence it is natural that WUS triggering the start of drx-onDurationTimer should be captured in MAC specification. About the wording:
1. We have the similar concern as OPPO for “in the previous Long DRX Cycle”

2. We prefer to use a simple terminology for “PDCCH-based power saving signal/channel”, e.g. WUS signalling. And the definition of this signalling can be explained as PDCCH-based power saving signal/channel in MAC or PHY specification. 

	Intel
	Option 2
	Our preference is aligned with option 2, as option 1 does not address the new scenario where ON duration is not started upon not reception of WUS. However, for option 2, we have slightly different view on how to capture this in 38.321 as current reference to “previous Long DRX Cycle” is not clear, and it is also preferable to keep legacy behaviour unchanged while explicitly capturing that the new behaviour due to WUS feature (i.e. ON duration is only started upon indication of lower layers as suggested TP in [1]). Therefore, we suggest considering the follow TP to enable option 2:

1>
if the Short DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle); or

1>
if the Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:

2> if UE is configured with WUS and UE monitored WUS-PDCCH outside the Active Time:
3> if lower layer indicates WUS trigger is received for this UE:
4>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

2> else
3>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

1>
if the MAC entity is in Active Time:

2>
monitor the PDCCH as specified in TS 38.213;



	Asia Pacific Telecom (APT)
	Option 2
	We have the similar concern as OPPO and vivo. In our understanding, the working assumption is to support the WUS indicated for the subsequent long DRX cycle, but it does not care whether the previous cycle is long or short. 

One alternative is to capture the WUS is only configured for long DRX cycle in RRC spec. 

In MAC spec, we could simplify the statement, e.g.,

2>
if the UE is configured to monitor a PDCCH-based power saving signal/channel and a PDCCH-based power saving signal/channel received outside Active Time indicated to monitor the PDCCH; or

2>
if the UE is not configured to monitor a PDCCH-based power saving signal/channel:
3>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

	Xiaomi
	Option 2
	Obviously, the ption2 is logically clearer.

The wording can be improved further, as many companies had previously pointed out that it is not correctly capturing what we have agreed. 

	Ericsson
	Option 2
	The wake-up signalling is connected to cDRX which belongs in the MAC specification, and PHY specs should not be aware of the OnDurationTimer. We also propose that RAN2 assumes that ShortDRX is used with WUS as well, until RAN1 indicates that this is not feasible. 


2.1.2 Whether to specify WUS monitoring in MAC
If Option 2 is selected in Question 1, i.e. WUS impact on the start condition of onDurationTimer is specified in MAC, we need to further discuss whether to specify something regarding WUS monitoring (e.g. WUS location, when to start monitor WUS) in MAC.
Similarly, there can be two options:

Option 1: WUS monitoring is not specified in RAN2 (MAC).

In this option, WUS monitoring behaviour including when to start monitor WUS and the WUS location will be specified in RAN1 specification. Nothing about details on WUS monitoring is specified in MAC specification.
	1>
if the Short DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle); or

1>
if the Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:

2>
if the UE is configured to monitor a PDCCH-based power saving signal/channel and a PDCCH-based power saving signal/channel received outside Active Time in the previous Long DRX Cycle indicated to monitor the PDCCH, as specified in TS 38.21x; or

2>
if the UE is not configured to monitor a PDCCH-based power saving signal/channel:

3>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

1>
if the MAC entity is in Active Time:

2>
monitor the PDCCH as specified in TS 38.213 [6];


Option 2 [4]: WUS monitoring is specified in RAN2 (MAC)
In this option, similar way to capture WUS in NB-IoT/eMTC can be referred to:

· When to start monitor WUS and WUS location referring to PO is specified in RAN2 specification (36.304 as WUS in NB-IoT/eMTC is only for paging in IDLE mode).

· PHY layer details on WUS monitoring is specified in RAN1 specification, e.g. sequence design.
Taking RAN1 and RAN2 agreements into consideration, when to start monitor WUS and WUS location referring to the start onDurationTimer can be specified in a separate section or in DRX section, for example:
	5.x
Discontinuous Reception (DRX) with WUS
When DRX is confingured, the MAC entity may be configured by RRC with WUS that controls the start of drx-onDurationTimer. When WUS is configured and the MAC entity detects WUS outside of Active Time indicating to monitor the PDCCH, the MAC entity shall start drx-onDurationTimer for the following DRX cycle. If the UE does not detect WUS outside of Active Time indicating to monitor the PDCCH, the UE is not required to start drx-onDurationTimer for the following DRX cycle.
For WUS overlaps with Active Time, the MAC entity needs not to monitor the WUS and shall start corresponding drx-onDurationTimer.
The PS_offset is used to determine the start subframe of WUS, WUS_start, as follows:

WUS_start = OnDuration_Start - PS_offset, where OnDuration_Start is the start subframe for the next drx-onDurationTimer as defined in subclause 5.7


Question 2. Companies are invited to provide comments on whether to specify WUS monitoring in MAC:

· Option 1: Nothing is specified in MAC specification (assuming something need to be specified in PHY specification)

· Option 2: WUS monitoring needs to be specified in MAC (e.g. WUS location, when to start monitor WUS).

· Option 3: Other

	Company name
	Option
	Comments

	CATT
	Option 2
	Amongst the latest RAN1 agreements, one WA is “(Working assumption) the range of monitoring is derived based on existing parameters, e.g., duration and  monitoringSymbolsWithinSlot, in SearchSpace IE without any change”. The current SearchSpace IE defines the SS period via the parameter monitoringSlotPeriodicityAndOffset providing a set of period values to select from which do not always match the DRX cycle values of drx-LongCycleStartOffset from DRX-Config IE. Hence, a SS cannot always be configured so as to nicely match the cycle and offset of DRX. Thus, with above RAN1 WA, PHY cannot alone derive WUS occasions for a given DRX configuration, and the WUS occasions should be indicated by MAC based on its knowledge of the drx-onDurationTimer start time and the “PS_offset”, which RAN1 also agreed to be “a new higher layer parameter”.
However we don’t necessarily agree with the TP example provided by the rapporteur. We don't think we need a new section and the WUS monitoring can be simply captured in current DRX Section as follows:

When configured to monitor a DCI with CRC scrambled by PS-RNTI, the MAC entity shall:

1>
if the Long DRX Cycle is used, and [(SFN × 10) + subframe number + PS_offset] modulo (drx-LongCycle) = drx-StartOffset; and

1>
if the MAC entity is outside Active Time:
2>
indicate to lower layers to start monitoring the DCI with CRC scrambled by PS-RNTI.

	OPPO
	Option 2 but with comments
	“If the UE does not detect WUS outside of Active Time indicating to monitor the PDCCH, the UE is not required to start drx-onDurationTimer for the following DRX cycle.” 

I guess one case for this is that UE has performed the WUS monitoring but fails to detect WUS during the WUS monitoring occasions. For this case, RAN1 has made an agreement in last meeting saying that whether to start drx-onDurationTimer or not is configurable, and the default behaviour should be not to start drx-onDurationTimer. Wondering whether we need to capture this behaviour or we will discuss it in next RAN2 meeting.

“For WUS overlaps with Active Time, the MAC entity needs not to monitor the WUS and shall start corresponding drx-onDurationTimer.”
It’s not clear whether UE should start drx-onDurationTimer or not if there are several slots which are configured with WUS but not all of them overlap with DRX Active Time.

“The PS_offset is used to determine the start subframe of WUS, WUS_start, as follows:

WUS_start = OnDuration_Start - PS_offset, where OnDuration_Start is the start subframe for the next drx-onDurationTimer as defined in subclause 5.7”
Is the intention of the above to indicate the WUS_start to PHY? 

	Huawei, HiSilicon
	Option 2
	Considering that the WUS location refers to the start of each DRX cycle and the start of DRX cycle is specified in MAC specification, we think WUS monitor should also be specified in MAC specification. In our view, MAC and PHY control the WUS monitoring together as following:

· When to start (maybe also when to stop) to monitor WUS is specified in MAC specification.

· If WUS needs to be monitored, details should be specified in PHY specification, e.g. DCI format, search space, how many occasions, etc.

	LG
	Option 1
	We think whether to monitor PDCCH-WUS is physical layer functionality, not MAC layer. Some companies concern that physical layer cannot alone derive WUS occasion for a given DRX configuration. However, in RAN1#98bis, PS_offset was introduced to monitor PDCCH-WUS at the configured PS_offset before start of DRX onDuration, i.e. search space can be aligned to DRX onDuration by using PS_offset. Thus, WUS occasion considering DRX configuration can be derived by physical layer alone.

	Nokia, Nokia Shanghai Bell
	Option 2
	It is specified in the MAC specification when the UE starts on-duration and therefore it would be straight forward to specify also WUS monitoring in MAC

	vivo
	Option 2
	Since the WUS location related to the start of onDurationTimer, it seems obvious that WUS monitor, e.g. start time of WUS monitoring, should be specified in MAC specification.

1. I wonder check necessity for this new added paragraph. I suppose we can capture this part in the section in above Q1. 
2. For the case that “For WUS overlaps with Active Time”, current text proposal is not exact the same as the case we agreed “If UE is in DRX Active Time during a PDCCH-WUS occasion, it starts the drx-onDurationTimer at its next occasion as in legacy.”

	Intel
	Option 1
	RAN1 running CR to 38.213 already captures this behaviour e.g. “an offset by ps-Offset indicating a number of slots[AP1] , where the UE starts monitoring PDCCH for detection of DCI format 3_0 in a slot that is prior to a slot where a first long DRX cycle from the number of DRX cycles starts on the serving cell ” understanding that the exact wording is still under discussion, such as, to change “number of DRX cycles” to “next DRX cycle”.
Therefore option 1 looks enough where MAC refers tochecks whether UE monitored WUS-PDCCH outside the Active Time after detecting that “Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset”. We suggest considering the follow TP to enable option 1:
1>
if the Short DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle); or

1>
if the Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:

2> if UE is configured with WUS and UE monitored WUS-PDCCH outside the Active Time:
3> if lower layer indicates WUS trigger is received for this UE:
4>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.
2> else
3>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

1>
if the MAC entity is in Active Time:

2>
monitor the PDCCH as specified in TS 38.213;

	Asia Pacific Telecom (APT)
	Option 2 
	For mis-detection case, there is a misalignment between RAN1 agreement, so the description may need to be revised.

RAN1 has an agreement in last meeting that: If a WUS outside Active Time is not detected by a UE, “UE wakeup or not” is configured by the higher layer signalling to address this case. The default is “not wake up”. 

	Xiaomi
	Option 2
	We can follow the same way as in NB-IoT/eMTC. When to start monitor WUS and WUS location referring to the next occurrence of the drx-onDurationTimer are specified in MAC specification while PHY layer details on WUS monitoring are specified in RAN1.

Also, since RAN1’s last meeting agreed that “If a DCI format 3_0 outside Active Time is not detected by a UE, ‘UE wakeup or not’ is configured by the higher layer signalling to address this case”, we need to reflect this since it is not aligned with the current text.

	Ericsson 
	Option 2
	We think that WUS monitoring is according to the PS-offset relative to the next OnDuration, i.e. should be specified in MAC specification. Reference to PHY specification for further details may be needed. 


2.1.3 WUS impact on Active Time
If Option 2 is selected in Question 1, i.e. onDurationTimer is only started when WUS indicates the UE to monitor PDCCH, we need to further clarify the relation between WUS and Active Time. In other words, if WUS does not indicate the UE to monitor PDCCH and onDurationTimer is not started, is the on-duration still part of Active Time? This may impact how to capture the following RAN2 agreement:
· RLM and RRM measurements are not impacted by WUS design (i.e. the UE continues to measure the required reference signals as per RRM requirements)

In current RAN1 specification, RLM/RRM measurements are linked to Active Time, for example:
In TS38.214:

	If the UE is configured with DRX, the UE is not required to perform measurement of CSI-RS resources other than during the active time for measurements based on CSI-RS-Resource-Mobility. 

If the UE is configured with DRX and DRX cycle in use is larger than 80 ms, the UE may not expect CSI-RS resources are available other than during the active time for measurements based on CSI-RS-Resource-Mobility. Otherwise, the UE may assume CSI-RS are available for measurements based on CSI-RS-Resource-Mobility.


If WUS does not impact Active Time, i.e. it is still Active Time for a UE configured with WUS even if onDurationTimer is not running, the definition of Active Time in MAC needs to be updated. In this case, changes on RAN1 specification can be avoided.
If WUS impacts Active Time, i.e. it is not Active Time for a UE configured with WUS if onDurationTimer is not running, nothing needs to be updated in MAC. But RAN1 specification may need to be updated based on above 2 RAN2 agreements.

RAN2 also agreed to ask clarification on the CSI/SRS reports as follows:

· Ask RAN1, what is the assumption regarding whether the UE considers also PDCCH-WUS during WUS occasion(s) to determine when/whether to report P/SP SRS and CSI (i.e. CSI/SRS are performed only during active time).  

If RAN1 answers that UE needs to report CSI/SRS in legacy on-durations irrespective of WUS indications, a similar question as above could be raised regarding the definition of Active Time related to the onDurationTimer.
Question 3. In case the onDurationTimer is not started as indicated by the WUS, companies are invited to provide comments on whether on-duration is still Active Time.
	Company name
	Yes/No
	MAC impact, if any

	CATT
	No
	Amongst various timers and events, the Active Time is still defined by runtime of drx-onDurationTimer now controlled (if configured) by WUS. From this perspective there is no MAC impact regarding the Active Time definition. FFS PHY impacts and their impact (if any) on MAC.

	OPPO
	No
	According to TS38.321, the Active Time includes the time while drx-onDurationTimer is running, and the UE behaviour in Active Time is to monitor the PDCCH. If onDurationTimer is not started (i.e., not running) as indicated by the WUS, UE will not monitor PDCCH, so we think on-duration is not Active Time in this case. We don’t need to change the Active Time definition in the current MAC specification. However, according the agreement we made in last meeting regarding RLM and RRM measurement, it seems some changes are needed in RAN1 spec.

	Huawei, HiSilicon
	No
	We do not think it is a good idea to change the definition of Active Time for WUS. This definition is used in other features and even in other specifications. Thus, if there is any change on the current behaviour in/out Active Time due to WUS, we prefer to specify case by case without changing the definition of Active Time.

	LG
	No
	We prefer to minimize MAC specification change by PDCCH WUS, so it would be better not to change the definition of Active time.

	Nokia, Nokia Shanghai Bell
	No
	Legacy active time requires the UE to monitor PDCCH which would not be required in this case. So in case RAN1 decides that CSI/SRS is needed in case WUS does not indicate the UE to monitor PDCCH  PHY and MAC impacts needs to be discussed further. 

	vivo
	No
	We tend to keep the legacy Active Time definition, i.e. no starting drx-onDurationTimer and others, no Active Time. The agreements that WUS with no impacts on RLM and RRM measurements can be reflected in PHY specification.

For other behaviours, e.g. CSI/SRS reporting, we can wait for RAN1 reply or just follow the legacy behaviour if there is no further inputs from RAN1.

	Intel
	No
	Our preference/understanding is that when the onDurationTimer is not started (i.e. when WUS is not received), CSI/SRS are not reported, and the UE would not be in active time.

	Asia Pacific Telecom (APT)
	No
	We prefer to keep the legacy definition of Active time to include drx-onDurationTimer in MAC spec. 

	Xiaomi
	No
	In our understanding, it is not in Active Time for a UE configured with WUS is WUS is not received and CSI/SRS are not reported.

	Ericsson
	TBD
	It is clear that UE is not required to monitor PDCCH, when WUS is not triggered, but it is FFS in RAN1 whether CSI/SRS reporting is required or not in such case. Dependent on the outcome of RAN1 discussion, further discussion may be needed how to capture potential CSI/SRS requirements and whether Active Time is impacted. 


2.2 Other topics
Efficient state transition

In order to support efficient state transition, it was agreed to allow the UE to send release assistance information (state preference can be included) to the gNB using the UE assistance procedure. Since the UE assistance procedure is RRC procedure which has no impact on MAC specification (including the triggering condition), we assume that the current RAN2 agreements on efficient state transition have no MAC impact also.

Question 4. Companies are invited to provide comments on whether there is any MAC impact of RAN2 agreements on efficient state transition.
	Company name
	Yes/No
	MAC impact, if any

	CATT
	No
	We see no impact on MAC from the RAN2 agreements on the new RRC release request feature.

	OPPO
	No
	Efficient state transition only has impact on RRC.

	Huawei, HiSilicon
	No MAC impact
	

	LG
	No
	

	Nokia, Nokia Shanghai Bell
	No
	

	vivo
	No
	No MAC impacts. All relevant items should be captured in RRC. 

	Intel
	No
	We share the view that RAN2 agreements on efficient state transition does not have impact to MAC specification.

	Asia Pacific Telecom (APT)
	No
	

	Xiaomi
	No
	

	Ericsson
	-
	We preferred a MAC solution, but this has been discussed and it was agreed to use RRC UE assistance signalling. In our view it can be considered to introduce MAC CE signalling in addition to the UE assistance. 


MIMO layer adaptation
The RAN2 agreements on MIMO layer adaptation are all about configuration, which will be specified in RRC. Considering that MIMO layer configuration is only used in PHY, we assume current RAN2 agreements on MIMO layer adaptation have no MAC impact.
Question 5. Companies are invited to provide comments on whether there is any MAC impact of RAN2 agreements on MIMO layer adaptation.
	Company name
	Yes/No
	MAC impact, if any

	CATT
	No
	We see no impact on MAC from the RAN2 agreements on MIMO layer adaptation.

	OPPO
	No
	

	Huawei, HiSilicon
	No MAC impact
	

	LG
	No
	

	Nokia, Nokia Shanghai Bell
	No
	

	vivo
	No
	

	Intel
	No
	We share the view that RAN2 agreements on MIMO layer adaptation does not have impact to MAC specification.

	Asia Pacific Telecom (APT)
	No
	

	Xiaomi
	No
	

	Ericsson
	No
	


UE assistance
Similarly to efficient state transition, the current RAN2 agreements on UE assistance information only have impact on UE assistance procedure. Thus, we assume current RAN2 agreements on UE assistance have no MAC impact.

Question 6. Companies are invited to provide comments on whether there is any MAC impact of RAN2 agreements on UE assistance.
	Company name
	Yes/No
	MAC impact, if any

	CATT
	No
	We see no MAC impact from the RAN2 agreements on UE assistance.

	OPPO
	No
	

	Huawei, HiSilicon
	No MAC impact
	

	LG
	No
	

	Nokia, Nokia Shanghai Bell
	No
	

	vivo
	No
	

	Intel
	No
	We share the view that RAN2 agreements on UE assistance does not have impact to MAC specification.

	Asia Pacific Telecom (APT)
	No
	

	Xiaomi
	No
	

	Ericsson
	No
	


RRM measurement relaxation
In our understanding, for RRM measurement relaxation, the configuration will be specified in RRC and the UE behaviour will be specified in TS38.304 only. Thus, we assume current RAN2 agreements on RRM measurement relaxation have no MAC impact.

Question 7. Companies are invited to provide comments on whether there is any MAC impact of RAN2 agreements on RRM measurement relaxation.
	Company name
	Yes/No
	MAC impact, if any

	CATT
	No
	We see no MAC impact from RAN2 agreements on RRM relaxation

	OPPO
	No
	

	Huawei, HiSilicon
	No MAC impact
	

	LG
	No
	

	Nokia, Nokia Shanghai Bell
	No
	

	vivo
	No
	

	Intel
	No
	We share the view that RAN2 agreements on RRM relaxation does not have impact to MAC specification

	Asia Pacific Telecom (APT)
	No
	

	Xiaomi
	No
	

	Ericsson
	No
	


2.3 Other
Please indicate any other related aspects related to capturing RAN2 agreements in MAC specification not covered in this document.

	Company name
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3 Summary 

10 companies participated the email discussion: CATT, OPPO, Huawei/HiSilicon, LG, Nokia/Nokia Shanghai Bell, vivo, Intel, Asia Pacific Telecom (APT), Xiaomi and Ericsson.

3.1 PDCCH-based power saving signals/channel

Question 1. Companies are invited to provide comments on above 2 options regarding where/how to specify the WUS impact on the start condition of onDurationTimer:

· Option 1: Nothing is specified in MAC specification (assuming something need to be specified in PHY specification)

· Option 2: WUS impact on the start condition of onDurationTimer is specified in MAC specification.

· Option 3: Other

All companies prefer Option 2.

· 1 company (LG) indicates Option 1. But in the text proposal, it is specified in MAC that the MAC entity only starts drx-onDurationTimer when WUS indication is received from lower layer. Thus we think this is still Option 2 with different text proposal as the TP example provided by the rapporteur.

Proposal 1: WUS impact on the start condition of drx-onDurationTimer is specified in MAC specification.

Question 2. Companies are invited to provide comments on whether to specify WUS monitoring in MAC:

· Option 1: Nothing is specified in MAC specification (assuming something need to be specified in PHY specification)

· Option 2: WUS monitoring needs to be specified in MAC (e.g. WUS location, when to start monitor WUS).

· Option 3: Other

2 companies prefer Option 1, i.e. WUS monitoring should be specified RAN1 as PS_offset can be used/specified in RAN1 specification.

8 companies prefer Option 2, i.e. WUS monitoring (at least when to start monitor WUS) should be specified in MAC specification.

Proposal 2: WUS monitoring (at least when to start monitor WUS) is specified in MAC specification.

Question 3. In case the onDurationTimer is not started as indicated by the WUS, companies are invited to provide comments on whether on-duration is still Active Time.

9 companies prefer not to change the definition of Active Time, i.e. if the drx-onDruationTimer is not started, corresponding on-duration is not Active Time.

1 company prefers to wait for RAN1 conclusion on CSI/SRS reporting before deciding whether to change the definition of Active Time.
Proposal 3: There is no change on the legacy definition of Active Time due to WUS, i.e. if the drx-onDruationTimer is not started, corresponding on-duration is not Active Time.
In Phase-2 discussion, it seems agreeable to use “DCP” as abbreviation in MAC specification for the RAN1 terminology “DCI with CRC scrambled by PS-RNTI”. There are also comments that the same abbreviation should be used in all RAN2 specifications. Thus, it is proposed to use “DCP” as abbreviation in TS38.321, TS38.300 and TS38.311 running CRs for “DCI with CRC scrambled by PS-RNTI”.

Proposal 4: Abbreviation “DCP” is used in RAN2 specifications for the RAN1 terminology “DCI with CRC scrambled by PS-RNTI”.

3.2 Other topics

All companies think that the existing RAN2 agreements on the following topics have no MAC impact:

· Efficient state transition

· MIMO layer adaptation

· UE assistance

· RRM measurement relaxation

1 company further indicates that for efficient state transition, a MAC mechanism should be considered in addition to UE assistance procedure.

Proposal 5: The existing RAN2 agreements on efficient state transition, MIMO layer adaptation, UE assistance and RRM measurement relaxation has no impact on MAC specification.

4 Conclusion
This email discussion focused on 38.321 running CR for Rel-16 UE power saving WID.
Proposal 1: WUS impact on the start condition of drx-onDurationTimer is specified in MAC specification.

Proposal 2: WUS monitoring (at least when to start monitor WUS) is specified in MAC specification.

Proposal 3: There is no change on the legacy definition of Active Time due to WUS, i.e. if the drx-onDruationTimer is not started, corresponding on-duration is not Active Time.

Proposal 4: Abbreviation “DCP” is used in RAN2 specifications for the RAN1 terminology “DCI with CRC scrambled by PS-RNTI”.

Proposal 5: The existing RAN2 agreements on efficient state transition, MIMO layer adaptation, UE assistance and RRM measurement relaxation has no impact on MAC specification.
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6 Annex (RAN2 agreements on UE power saving WI)
6.1 PDCCH-based power saving signals/channel

	RAN2#107 agreements:
· The PDCCH-WUS triggers a MAC entity to “wake up” to monitor PDCCH at reception of the PDCCH-based power saving signal/channel for the next occurrence of the drx-onDurationTimer. 

· The PDCCH-WUS is considered jointly with DRX i.e. it is only configured when DRX is configured.

· The PDCCH-WUS is monitored at occasions located at a configured offset before the start of the drx-onDurationTimer. The offset is part of physical layer design.

· On a PDCCH-WUS occasion that a UE is monitoring, if the UE is indicated to wake-up to monitor the PDCCH during the next occurrence of the drx-onDurationTimer, the UE starts the drx-onDurationTimer at its next occasion. Otherwise it does not.

· From RAN2 point of view the UE does not monitor WUS during active time.

· If UE is in DRX Active Time during a PDCCH-WUS occasion, it starts the drx-onDurationTimer at its next occasion as in legacy.

· The WUS is configured on the PCell with CA and SpCell with DC (i.e. PCell on MCG and PSCell on SCG) 

· RLM and RRM measurements are not impacted by WUS design (i.e. the UE continues to measure the required reference signals as per RRM requirements)
RAN2#107bis agreements:
· From RAN2 perspective, it is desirable to support WUS for both short and long DRX and it can be configurable by the network. However, RAN2 will follow the final RAN1 decision.

· Ask RAN1 if there are technical feasibility concerns to support WUS for short DRX

· Ask RAN1, what is the assumption regarding whether the UE considers also PDCCH-WUS during WUS occasion(s) to determine when/whether to report P/SP SRS and CSI (i.e. CSI/SRS are performed only during active time).  
· wait for RAN1 to progress misdetection issues



6.2 Efficient state transition

	RAN2#107 agreements:
· UE indicates the preferred state using RRC signalling.   The information is provided using UE assistance.  The network uses legacy release to transition the UE. It is up to the network whether and which state the UE should transition to.  UE autonomous release is not supported.

· The network can control the rate in which the UE transmits the release request.  At least a prohibit timer is introduced.

RAN2#107bis agreements:
· UE assistance information for release request is network configurable.  

· Preferred state is optionally included in Release Request in UE assistance information

· Triggering condition of Release Request in the UE assistance is up to UE implementation and we will specify what we expect from the UE.  

· Specify that UE may signal via UE assistance that it prefers to be released when the UE may expect not to send or receive more data on near future (like NB-IoT).  

· Introduce a RRC prohibit timer for the release request.   

· A prohibit timer value = 0 can be configured for UE assistance information for release indication.  

· A prohibit timer with value infinity can be configured and large values don’t have to be introduced.  FFS on the additional values and try to keep the values shorter




6.3 MIMO layer adaptation

	RAN2#107 agreements: 
· Maximum number of MIMO layers can be configured at least per DL BWP including initial/default and others.  

· If maximum number of MIMO layers is configured for a BWP, the UE uses this value and ignores the cell-specific value provided in the PDSCH-ServingCellConfig IE, when operating in the BWP.

· If maximum number of MIMO layers is not configured for a BWP, the UE uses the cell-specific value provided in the PDSCH-ServingCellConfig IE, when operating in the BWP.
RAN2#107bis agreements: None



6.4 UE assistance
	RAN2#107 agreements:
· UE assistance reporting follows Rel-15 UE assistance information procedure as a baseline.  The network can configure the UE to be able to report C-DRX UE assistance.  The UE reports only the configured UE assistance information that triggered the report. 

· C-DRX configuration will be provided in UE assistance.   Include the following DRX configuration parameters in UE assistance: long DRX cycle, short DRX cycle, DRX inactivity timer, short DRX cycle timer. FFS DRX on duration and DRX start offset 

· BWP and SCells UE assistance there is not enough consensus.  

· LTE PPI is excluded from UE assistance

RAN2#107bis agreements:
· UE assistance of C-DRX configuration will not include UE’s preference for “DRX on duration” and “DRX start offset”.

· FFS how UE provides “UE’s preferred C-DRX configuration” information: option (1) UE provides its preference based on any value of the corresponding parameter range, or option (2) UE provides its preference based on pre-defined values or set of configurations that were previously conveyed to the UE by the network

· Prohibit timer will be used as the general framework for UE assistance information and configured per UE assistance type. 

· FFS UEAssistanceInformation message can be sent without including “UE’s preferred C-DRX configuration” (i.e. if the UE doesn’t have a preference anymore)
· The network should be able to distinguish from the received message whether it is for overheating or power saving purpose.

· The maximum aggregated bandwidth DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving.

· The total number of DL/UL SCells from Rel-15 overheatingAssistance I.E is re-used for power saving

· The maximum number of MIMO layers DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving.

· Introduce a new I.E. in UEAssistanceInformation message including the above selected fields from overheatingAssistance I.E.

· The new type of UE assistance information in support of power saving has its own prohibit timer

· RAN2 confirms that the UE power saving in NR network in MR-DC scenarios are within the scope of the WID.

· The solution on how to transfer UE assistance information to NR SN should be discussed together with other UE assistance information (e.g. overheating) in main session.




6.5 RRM measurement relaxation
	RAN2#107 agreements: 

· Measurement relaxation criteria can consider both low mobility and UE location in the cell (e.g. whether the UE is in cell-edge).    

· UE may activate relaxed measurement criteria if at least any of the following conditions are met:   

· a) Serving Cell measurement does not change more than a relative threshold during a time period

· LTE relaxed monitoring criteria in 36.304 is considered as a baseline. Additional enhancements to address aspects that are specific to NR can be considered. 

· b) UE is not a cell edge, meaning that serving cell/beam RSRP/RSRQ/SINR is above a threshold
· FFS: Whether neighbour cell RSRP should also be considered.
RAN2#107bis agreements:
· Network can configure the triggering criteria independently (i.e. either cell-edge or low mobility or both) 

· Cell-edge criteria will not consider neighbour cell measurements 
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