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Introduction
This is summary document for agenda 8.3.2. This document summarizes proposals in the referenced papers and related offline discussion:
[301][NES] Summary of DTX/DRX – 8.3.2 (InterDigital)
During the initial online discussion, the following was agreed:

Agreements
1 	Clarify previous agreement to: periodic cell DTX/DRX pattern is configured by UE-specific RRC.   Periodic cell DTX/DRX can be activated/deactivated by L1/L2 signalling and UE-specific RRC signaling.
2 	Capture in TR 38.864 that both UE specific and common L1/L2 signalling can be considered for at least activating/deactivating the cell DTX/DRX pattern, per the agreement in 119b-e.
3	Cell DTX and Cell DRX modes can be configured and operated separately (e.g. one RRC configuration set for DL and the other set for UL).  Cell DTX/DRX can also be configured and operated together.  
4	It is up to NW whether legacy UEs can access cells with Cell DTX/DRX
5	Cell DTX/DRX can be configured per serving cell and can be applicable for different cells in CA.  No additional RAN2 impacts or enhancements are foreseen.


This [AT] offline discussion provides further questions for RAN2 DTX/DRX impacts. Companies can provide answers to the questions by Wednesday 10 am local time in Toulouse.
Discussion on open issues
During the post meeting email discussion [3], the following open issues were identified: 
· Whether L1/L2 signalling can be used to configure the DTX/DRX pattern, or only used to activate the RRC-configured DTX/DRX pattern.
· Whether L1/L2 signalling for DTX/DRX activation is UE specific or can also be group common
· Whether multiple sets of DTX/DRX configurations/modes are allowed to be configured by RRC, and what are the benefits compared with only one configuration at a time?
· DRX/DRX alignment
· Joint or separate configuration of DTX and DRX mode/operation
· DTX definition assumptions and related UE behaviour
· Whether there are valid scenarios to keep CA in Cell DTX/DRX
DTX/DRX configuration and related L1/L2 signalling 
Whether L1/L2 signalling can be used to activate or also configure a DTX/DRX pattern
In R2#119bis-e, it was agreed that “Periodic DTX is assumed as a baseline. The gNB provides indication to UE about NW DTX mode/configuration via dedicated dynamic L1/L2 signalling”. The following options were proposed for understanding the agreement:
· Alt-1: Allow both periodic pattern (configured by RRC) and one-shot pattern –(re)-configured by L1/L2 signalling- [4, 10]
· Alt-2: Allow periodic pattern, configured by RRC; L1/L2 signalling can be used to activate it [4, 5, 8, 11, 12, 14, 16, 19, 20]
· Alt-3: Allow both periodic pattern (configured by RRC) and one-shot pattern (A “non-active” period is activated dynamically by L1/L2 signalling, where the period is configured by RRC) [7]
Alt-1 provides configuration by L1/L2 signalling, while Alt-3 describes dynamic triggering of aperiodic non-active period by L1/L2 signalling. It seems like a majority of companies have the understanding of the agreement more aligned with Alt-2. The following proposal is made:
Proposal 1 	Clarify previous agreement to: periodic cell DTX/DRX pattern is configured by RRC and can be activated by L1/L2 signalling.

Whether L1/L2 signalling for DTX/DRX activation is UE specific or can also be group common
Per the agreement “Dynamic L1/L2 group signalling from NW to provide NW DTX mode/configuration is also considered in RAN2”, some companies would like to clarify that both UE-dedicated and group common signalling can be used for indicating a DTX/DRX mode, as apposed FFS as captured in the TP [2]. Group common can be used for signalling overhead reduction but also to align DRX among multiple UEs in the cell. In [4, 5, 7, 12, 15, 20], it is proposed that both UE specific and group common L1 or L2 signalling can be considered for indicating a DTX/DRX pattern. [14] proposes to consider activation by group signalling later once further details on cell DTX/DRX are understood.
Proposal 2 	Capture in TR 38.864 that both UE specific and group common L1/L2 signalling can be considered for activating the DTX/DRX pattern, per the agreement in 119b-e.
Whether multiple sets of DTX/DRX configurations/modes are allowed to be configured by RRC
One FFS is whether multiple sets of DTX/DRX mode configurations are allowed to be configured by RRC, which is captured as an editor’s note in the baseline DTX/DRX TP in [2]. The following options are proposed: 
· Option 1: Multiple sets of Cell DTX/DRX configurations can be configured in RRC, and L1/L2 signalling is used to activate the applicable configuration set. [7, 8, 10, 13, 15, 19, 20]
· Option 2: Only a single cell DTX and DRX configuration is configured at a time [4, 11].
· Option 3: In addition to pattern activation, L1/L2 indication is also be considered to deactivate/stop applying a Cell DTX/DRX pattern [4, 12]
· Rapporteur: This options is already agreed.
· Option 4: Support for multiple configurations can be left for work item phase, e.g. after single cell DTX/DRX is defined and further R1 details [5, 12, 14]
Question 1: which of the above options do you prefer for whether to configure multiple sets of DTX/DRX? This is on top of option3 that was already agreed.
	Company
	Preferred option(s)
	Additional comments


	CATT
	2 as baseline
	But we think it also depends on how many different NES designs are defined by RAN1 for DTX/DRX.

	BT
	1 as baseline
	Option 2 is a subcase of option 1. With option 2, NW can set a single configuration where L1/L2 signalling is not needed.
If L1/L2 is defined to activate the DTX/DRX configuration, we do not envision the problem to use the same mechanism to deactivate the configuration. 

	ZTE
	1 as baseline
	Different NES types corresponding to different network load situations are necessary. Therefore, multiple sets of cell DTX/DRX configuration can be configured.
At any one time, only one cell DTX/DRX configuration takes effect. L1/ L2 signalling can be used to dynamically indicate the DTX/DRX configuration that is going to take effect.

	Apple
	Option 1
	As we agreed in Monday, "Periodic cell DTX/DRX can be activated/deactivated by L1/L2 signalling". Then, we think at least two sets of cell DTX/DRX configurations are needed, i.e. one set for NES state and the other one set for non-NES state.  Whether more than 2 sets of configurations (e.g. more than 1 sets for different levels of NES states) can be discussed in normative phase based on RAN1/RAN4 inputs.  In study item phase, we think it is sufficient to caputre in TR that "Multiple sets of Cell DTX/DRX configurations can be configured in RRC". 

	Vivo
	Option 2
	So far, we do not think it’s necessary to configure multiple sets of configurations. The change of DTX/DRX pattern may happen from time to time, it’s meaningless to configure multiple sets in advance, which may be reconfigured anyway. Once the NW prepare to perform cell DTX/DRX, one set to be configured is enough for all. 

	OPPO
	Option 1
	[bookmark: OLE_LINK1]In the RAN1’s evaluation, several network power states are considered including Deep sleep, Light sleep, Micro sleep, Active UL and Active DL. For each individual network power state, RAN1 assumes individual transition delay between the active mode and non-active mode and the corresponding network energy-saving gain (See table below). The different transition delays in our understanding imply different Cell DTX/DRX patterns. Thus, the gNB may use RRC signalling to configure the UEs with multiple Cell DTX/DRX configurations for different network power states respectively and then activate one of them by using L1/L2 signalling (L1/L2 signalling needs to include Cell DTX/DRX configuration index to be activated). 

	Fraunhofer
	Option 1
	Even at day periods there may be some opportunities for Cell DTX/DRX while at night more aggressive Cell DTX/DRX settings can be used. So we envision that at least 3 settings are needed: Cell DTX/DRX off, a setting for the day and a setting for the night. So it is better to generalize.

	Huawei, HiSilicon
	Option 1
	We agree with BT that with Option2, L1/L2 signalling is not needed. We also agree that Option 3 is already supported. So the only options on the table are Option 1 and Option 4.
Option 1 is preferred, so that the issue of “multiple configurations” can be concluded, but Option 4 is also acceptable.

	ETRI
	Otiopn 1
	NW should be allowed “Multiple sets of Cell DTX/DRX configurations in RRC” depending on network load. 

	Qualcomm
	Option 2/4
	In the current spect, only a single UE C-DRX is allowed per cell group, so the next step would be to allow another NES configuration to be added, to be activated when the NW activates the NES cell DTX, i.e., we understand option 2 to mean a single cell DTX configuration is configured in addition to the UE existing C-DRX configuration. 
The issue with option 1 is that the UE needs to maintain and jump between too many timers and is currently not well-motivated. Option 2 can be taken as a baseline with the understanding that if multiple configuration can be added as an enhancement later if motivation for that is found. As this is the last meeting, we are also fine with leaving this to the WI phase.

	Samsung
	Option 2
	We see NW’s traffic load is not so dynamic, so multiple configurations are not necessary. 

	Fujitsu
	Option 4
	We think it depends on the RAN1 discussion then it should be discussed in WI phase, but we are OK to go for Option 1 if RAN1 agreed that.

	Ericsson
	Option 2 and Option 4
	Our opinion is that it is enough for the SI phase to agree that a single cell DTX and/or DRX configuration is configured at a time, since it is not clear at this stage how multiple Cell DTX/DRX configurations would work, and how complex and beneficial it would be. Therefore, multiple Cell DTX/DRX configurations can be considered later in the WI phase if established as beneficial. No need to capture in the TR the solutions that will be considered in WI phase.

	LGE
	Option 1
	

	Intel
	Option 2 as baseline or Option 4
	We think the minimum is Option 2. Whether more than Option 2 is needed can be discussed further in WI phase. 

	Docomo
	Option1 
Or Option4
	It is necessary to have multiple options depending on traffic load. With regard to traffic load, there may be differences in variation depending on deployment and location. But we are OK with option 4  also.

	Interdigital
	Option 1/4
	We see the benefit of having different configurations for different loads, but it’s still early to determine that it is necessary at this stage. 



Summary:
10 companies prefer Option 1 (multiple DTX/DRX configurations), while 6 companies prefer Option 2 (single configuration).
8 Some companies expressed that such discussion can be left for the WI phase, after we have better understanding of Cell DTX/DRX assumptions and further input from RAN1.
Proposal 7: Whether to support multiple Cell DTX/DRX configurations can be discussed later in the normative phase.

Joint or separate configuration of DTX and DRX mode/operation
One open issue discussed in [3] is whether DTX and DRX should be defined jointly or separately for the DL and UL traffic. TX power consumption tends to be higher, as UL traffic demand is usually smaller than DL. The following options are proposed 
· Option 1: Cell DTX and Cell DRX modes can be configured and operated separately (e.g. one RRC configuration set for DL and the other set for UL). [5, 7, 8, 14, 15, 16, 20]
· Option 2: Cell DTX and Cell DRX are configured jointly: Common periodicity and on-duration are used if both cell DTX and DRX are activated. [4, 11]
· Option 3: Only cell DRX configuration is informed to a UE and is separate from DTX. UE is unaware of DTX [19]

Proposal 3: 	Cell DTX and Cell DRX modes can be configured and operated separately (e.g. one RRC configuration set for DL and the other set for UL).
DRX/DRX alignment
Overprovisioning DRX even when the cell is in DTX can lead to increased battery consumption, while under-provisioning it can impact QoS. In the post-meeting email discussion [3], whether/how to align UE DRX with network DTX and whether/how to align DRX alignment among multiple UEs were discussed. The following options are proposed to address it:
· Option 1: NW implementation to ensure alignment/overlapping durations between cell DTX and DRX, e.g. to maximize energy savings and align multiple Ues in the cell. [5, 6, 7, 14, 15, 20].
· Option 2: all NES Ues in a cell have the same cell DTX/DRX pattern, though the configuration may be UE-specific [11]
· Option 3: Cell DTX/DRX pattern configured by SIB signalling for all Ues [13]
· Option 4: Cell DTX overrides the UE behaviour on UE DRX (UE DRX active time is only possible in the Cell DTX active period, and similarly for the non-active time) [10]

Proposal 4: 	Proper network configuration of cell DTX and UE DRX can ensure the alignment between cell DTX and UE DRX, with the aim to maximize energy savings and align DRX for multiple Ues in the cell.
DTX/DRX definition assumptions and related NES UE behaviour
NES-capable Ues:
One open issue listed in [3] is on DTX definition assumptions and related UE behaviour during non-active durations. The following examples on cell DTX/DRX are captured in the baseline TP [2] for assumptions on the UE behaviour during non-active DTX periods:
· Example 1: gNB is expected to turn off all transmission and reception for data traffic and reference signal during Cell DTX/DRX non-active periods.
· Example 2: gNB is expected to turn off its transmission/reception only for data traffic during Cell DTX/DRX non-active periods (i.e., gNB will still transmit/receive reference signals)
· Example 3: gNB is expected to turn off its dynamic data transmission/reception during Cell DTX/DRX non-active periods (i.e., gNB is expected to still perform transmission/reception in periodic resources, including SPS, CG-PUSCH, SR, RACH, and SRS).
· Example 4: gNB is expected to only transmit reference signals (e.g., CSI-RS for measurement).
[4, 7, 14] mention that those examples are sufficient to conclude the SI, and further details/prioritization can be done in the normative phase after RAN1 has progressed with more details. However, some companies have proposed additional prioritization to be captured in the SI: 
a) Capture in TR 38.864 that Example 1 is prioritized, i.e. assume that gNB turns off all the transmissions and reception during the DTX/DRX non-active period. Resources in non-active periods are not used by the UE [12]
b) Capture in TR 38.864 that Example 3 is prioritized [19]
c) SSBs assumed to be transmitted per legacy assumptions during DTX, including during non-active periods [5, 11], i.e. deprioritize Example 1.
Question 2: Do you think any of the above prioritization options need to be captured in TR 38.864 in addition to the already captured examples on DTX/DRX definition?
	Company
	Answer
	Additional comments
if yes, which option

	CATT
	No
	Agree with Rapporteur to leave the examples in the TR and wait for RAN1 for finalizing the design. 

	BT
	No
	Leave prioritization to normative phase 

	ZTE
	a)
	It’s clear Example 1 can achieve maximum energy saving gain, so we prefer to prioritize the discussion on this example.

	Apple
	No 
	We agree with Rapporteur and comments above. What’s more, we don’t think RAN2 can determine which examples are prioritized at this stage because whether/how to support these examples also has dependency in RAN1 and/or RAN4. For example, Example 1 can achieve max NES gain, but whether it impacts UE access depends on RAN1. Example 3 is similar to current UE CDRX without much legacy issue, but its NES gain is smalle than example 1. In all, we think RAN2 don’t need to rioritize at this stage.

	vivo
	No
	It’s up to RAN1.

	OPPO
	No
	Generally, we prefer to leave this discussion to the normative phase, since we still need to take RAN1/4 input into account.
In addition, we would like to clarify whether Example 1 covers no transmission of SIB and SSB. (Note that in RAN1’s evaluation, RAN1 considers the case that no information is transmitted or received between the gNB and the UE during Cell DTX/DRX non-active periods. In other words, nothing interacts between the UE and the gNB during these periods. From our perspective, Example 1 seems more aligned with this intended behaviour, but we are not sure if Example 1 covers turning off both the SIB and SSB)

	Fraunhofer
	No
	It is too early for prioritization. Leave it to normative phase.

	Huawei, HiSilicon
	No
	Having the examples captured is sufficient to conclude the SI, any further prioritization should be determined by RAN1.

	ETRI
	No
	Agree with Rapporteur.

	Qualcomm
	c)
	As we mentioned in the online session, we think cell DTX should target cells with both legacy and Rel-18 NES capable UEs, furthermore we understand this agreement “It is up to NW whether legacy UEs can access cells with Cell DTX/DRX” to mean that a NW with cell DTX in place can indeed allow legacy, so skipping SSB (as a cell DTX mode of operation, e.g. in option a)” contradicts this agreement since it means that it is not up to NW to allow legacy UEs to access the NWs, because they can never access a cell having DTX.

	Samsung
	No
	It’s ok to leave it up to WI

	Fujitsu
	No
	It’s not clear which example should be adopted in WI stage now. No need to capture prioritization among these options in TR unless more progress is made.

	Ericsson
	No
	Agree with Huawei. The prioritization is not needed for the SI phase, and it may depend on RAN1 input.

	KDDI
	No
	Share the majority view with companies above

	LGE	
	Yes
	b) Example 3 can be prioritized.
Example 3 (turning off dynamic data only) seems aligned with the legacy UE C-DRX behavior. It can be considered a baseline, and then it can be discussed which other transmssins (e.g. periodic data transmissions) can be turned off during off duration of Cell DTX.

	Intel
	
	Our view is that we can start from Example 1 and then further evaluate whether the other examples provides further NES gains based on RAN1 evaluation.

	Docomo
	No
	It is needed for further evaluation in RAN1.

	Interdigital
	No
	



Summary:
A considerable majority companies expressed that DTX/DRX examples already captured in the TR are sufficient to conclude the SI, and further details/prioritization can be done in the normative phase after RAN1 has progressed with more details.
No proposal is made
With regards the gNB/UE behaviour during DTX/DRX, the following assumptions are further proposed:
d) UE-specific configured DL and UL resources and signals (e.g. PDCCH, PDSCH, PUSCH, PRACH, PUCCH, CSI/SRS) are assumed as deactivated/suspended during cell DTX and DRX, respectively [8, 11, 13, 15].
e) UE to stop monitoring PDCCH and suspend UL grant/RACH transmissions during DTX [20]
f) There can be some exceptions to DTX/DRX assumptions, e.g. to suspend DTX/DRX, e.g. when UE is performing RA. [8, 15]
g) UE suspends CSI measurements and beam management during DTX if SSBs are not transmitted (e.g. per Example 1) [20]
h) Impact on the timers in MAC (e.g. DRX, BFD) during DTX is to be considered during the normative phase [8]
The following impacts/assumptions can thus be listed for the impact of DTX/DRX on the UE behaviour:
· Impact 1: Which configured DL and UL resources can be assumed as deactivated/suspended during DTX and DRX, respectively, including: PDCCH, PDSCH, PUSCH, PRACH, PUCCH
· Impact 2: Which UE-specific DL and UL signals can be assumed as deactivated/suspended during DTX and DRX, including CSI-RS and SRS.
· Impact 3: Whether there can be some exceptions to DTX/DRX assumptions, e.g. to suspend DTX/DRX during RA
· Impact 4: Suspension of CSI measurements and beam management during DTX, e.g. if SSBs or RS are not transmitted per legacy assumptions
· Impact 5: Impact on the timers in MAC (e.g. DRX, BFD) during DTX
It is thus possible to capture some of the above assumptions on the UE behaviour in TR 38.864 as impacts that can be addressed during the normative phase, or leave some time for RAN1 to progress a bit.

Question 3: Which of the above DTX/DRX assumptions, if any, should be captured in TR 38.864 to be addressed during the normative phase for the UE behaviour assumptions during DTX/DRX?
	Company
	Possible impact(s)
	Additional comments

	CATT
	All
	But impacts 1-2 are to be addressed by RAN1. 

	BT
	All
	

	ZTE
	All
	We agree to discuss and address all these impacts during the normative phase.

	Apple
	None
	We understand the question is whether to capture the impacts in TR rather than whether to study them:
1. As we mentioned in Q2, whether / how to support one or more of these 4 examples has also dependency with RAN1 (e.g. impact 1/2) and/or RAN4 (e.g. impact 4). Although some impacts look reasonable, we prefer to leave them out in TR.
2. Some impacts are stage 3 details (e.g. impact 3/5), which will anyway be studied in normative phase. We are not sure why they are needed to capture in TR. 

	Vivo
	None
	The impacts are heavily relying on RAN1’s final design for DTX/DRX regarding various channels and signals. There’s no point to capture any of the impacts in the TR at this moment.

	OPPO
	Tend to None
	We prefer to leave the discussion in the normative phase since some of them(impact 1,2,4) are related to RAN1/4 input and some of them are anyway stage-3 details.

	Fraunhofer
	Tend to None
	It could also be acceptable to capture all impacts, but it is probably better to leave them for normative phase than to do that in a rushed way without advance of other WGs 

	Huawei, HiSilicon
	
	Should be finalized by RAN1.

	ETRI
	
	Agree with OPPO, leave the discussion in the normative phase.

	Qualcomm
	See comment
	We understand all these impacts to be valid and would need studying during the decision phase. If an assessment of RAN2 impacts is needed in the TR, then including them makes sense to carry over for the normative phase.

	Samsung
	All
	We agree all those are expected impacts. Whether to resolve the impact can be discussed in normative phase

	Fujitsu
	All
	Captuering them would be a good starting point for further discussion.

	Ericsson 
	None
	These are the details that are dependant on RAN1 and hence should not be captured at this stage.

	KDDI
	All
	

	LGE
	Impact 1, 3
	Regarding Cell DTX/DRX operations for Connected UEs, resources for data transmissions can be focused.

	Intel
	None
	These should be further analysed by RAN1. This can be discussed during WI phase if Cell DTX/DRX is one of NES technique agreed to be specified.

	Docomo
	All
	We understand that it is needed to resolve these impacts in normative phase anyway. 

	Interdigital
	All
	But we understand there is no immediate need to capture those in the TR.



Summary:
8 companies think that all of the above listed impacts for Cell DTX/DRX should be considered and can be captured in the TR. 1 companie prefers to capture impacts 1 and 3. 9 companies think these impacts don’t need to be captured in the TR, but recognize that those impacts are to be discussed in the normative phase
Proposal 8: (for assumptions to list rather than agreements)
RAN2 to discuss whether The following Cell DTX/DRX impacts on the UE can be considered in the normative phase if necessary. No need to capture these in the TR.
· Impact 1: Which configured DL and UL resources can be assumed as deactivated/suspended during DTX and DRX, respectively, including: PDCCH, PDSCH, PUSCH, PRACH, PUCCH
· Impact 2: Which UE-specific DL and UL signals can be assumed as deactivated/suspended during DTX and DRX, including CSI-RS and SRS.
· Impact 3: Whether there can be some exceptions to cell DTX/DRX assumptions, e.g. to suspend cell DTX/DRX during RA
· Impact 4: Suspension of CSI measurements and beam management during DTX, e.g. if SSBs or RS are not transmitted per legacy assumptions
· Impact 5: Impact on the timers in MAC (e.g. DRX, BFD) during DTX


Legacy UE access to cells with DTX/DRX
The following options were proposed regarding whether legacy UE are allowed on cells with DTX/DRX:
· Option 1: up to NW implementation whether to allow or bar legacy UEs to access cells with NW DTX/DRX mode. [4, 7, 8, 11, 15, 20]
· Option 2: DTX should apply to legacy and NES-capable UEs alike [5]
· Option 3: legacy UEs are barred by the cells with DTX/DRX modes [16]
Given there is a majority for option 1, the following is proposed:
Proposal 5: 	It is up to NW implementation whether to allow or bar legacy UEs to access cells with Cell DTX/DRX.
Whether there are valid scenarios to keep CA in Cell DTX/DRX
Cell DTX/DRX is configurable per serving cell, as the name suggests. An open issue discussed though is whether DTX/DRX can be applicable in the case of carrier aggregation (CA), if configured by the network. The following options are proposed: 
· Option 1: Cell DTX/DRX configuration can be configured per serving cell and can be applicable for different cells in CA, but without any optimizations for CA.  [4, 7, 14, 15, 19]
· Option 2: Cell DTX is not considered in CA [20]
· Option 3: DTX/DRX pattern is either cell-level or BWP-level in CA [11]
Given there is a majority for option 1, the following is proposed:
Proposal 6a: 	From network perspective, Cell DTX/DRX can be configured per serving cell and can be applicable for different cells in CA. No additional RAN2 impacts or enhancements are foreseen.
From a UE perspective, [7, 19] discusses whether DTX/DRX can be configured and operated per MAC entity (i.e. for all serving cells) or per serving cell. In legacy UE C-DRX, DRX is modelled and maintained per MAC entity for all configured cells in the MAC entity. With the number of serving cells going up to 16, having DTX/DRX maintained by the UE requires multiple simultaneous DRX cycles. The two following options are thus possible:
· Option 1: From a UE perspective, Cell DTX/DRX is maintained per MAC entity (i.e. for all serving cells) [7]
· Option 2: From a UE perspective, Cell DTX/DRX is maintained per serving cell and multiple UE DRX cycles/confgurations can be active at the same time in CA operation [19]
Proposal 6b: 	From a UE perspective, RAN2 discuss the following options for DRX maintenance:
· Option 1: Cell DTX/DRX is maintained per MAC entity (i.e. for all serving cells)
· Option 2: Cell DTX/DRX is maintained per serving cell and multiple UE DRX cycles/confgurations can be active at the same time in CA operation.

Detailed information configured per DTX/DRX pattern 
The following information details are proposed to be configured per cell DTX/DRX pattern:
1. periodicity [4, 10, 11, 16, 18, 20]
2. start slot/offset [4, 10, 11, 16, 18, 20]
3. active period (e.g. on duration) [4, 10, 11, 16, 18, 20]
4. A flag that indicates which example of cell DTX is used [20]
5. Related information of WUS signal -if supported- [20]
It is possible to capture some of the configuration details in TR 38.864 or leave them for the normative phase/stage-3 after some further progress is made.
Question 4: Which of the above DTX/DRX configuration details, if any, should be captured in TR 38.864 or they can be left for the normative phase?
	Company
	Preferred option(s)
	Additional comments

	CATT
	1, 2, 3
	We think these are the minimum information that is safe to capture. More, if any can be addressed in the WI phase. 

	BT
	1, 2, 3, 4
	1 – 3 is the minimum data
4 is desirable from neighbour NES cells.

	ZTE
	1, 3
	We understand this question is mainly about the cell DTX/DRX patterns configuration via RRC signaling. 1 and 3 would be enough or as the minimum required data. 
For 2 (start slot/offset), it can be dynamically configured. So we think it can be indicated by L1/L2 signaling when enabling one of cell DTX/DRX configuration sets.

	Apple
	1,2,3
	We think 1/2/3 are straight forward. Although we think 4 makes sense, we can study it in normative phase. For 5, it is up to RAN1 as agreed in Monday (on UL WUS).
For ZTE comment, we think RAN2 agreed to also support the activation via RRC message besides L1/L2 signaling in Monday session. So, 2 is needed.

	vivo
	1,2,3
	1-3 are the minimum set for DTX/DRX configuration. 4 is not necessary if only one example is finalized.

	OPPO
	1.2.3
	These are the minimum ones for cell DRX/DTX configuration. Others can be discussed later.

	Fraunhofer
	1, 2, 3
	1, 2 and 3 are very likely to come anyway. Others can be discussed later.

	Huawei, HiSilicon
	All
	1, 2 and 3 are necessary. 4 and 5 are possible options but we can go with majority view.

	ETRI
	1,2,3
	1-3 are the minimum information for cell DTX/DRX pattern configuration in RRC.

	Qualcomm
	1,2,3
	This would be the baseline needed to perform the UE of an NES DRX patterns. Other signalling is related to not-yet-agreed enhancements. 

	Samsung
	1,2,3
	4 depends on whether multiple configurations are supported.
5 needs RAN1 inputs on WUS support

	Fujitsu
	1,2,3
	It is good to capture the basic parameters for Cell DTX/DRX and it should be discussed which parameter is useful in the normative phase. 

	Ericsson
	1,2,3
	1/2/3 are the basic configuration details, while 4/5 assume details that are not agreed yet. At this stage we cannot identify all relevant parameters for Cell DTX/DRX because the details may also depend on RAN1.

	KDDI
	1,2,3
	Share the majority view that 1,2,3 are the necessary set, 4 can be discussed later if needed.

	LGE
	1,2,3
	Item 1,2, and 3 seems essential. Item 4 can be discussed if multiple examples are considered as applicable in later stage.

	Intel
	1,2,3
	

	Docomo
	1,2,3
	1-3 are necessary. 4, 5 can be discussed in later phase.



Summary:
All comompanies agree elements 1, 2, and 3 should be considered part of cell DTX/DRX configuration. Other elements have limited support at this stage, but they can be discussed later if needed depending on progress.

Proposal 9: At least the following is configured per cell DTX/DRX configuration: periodicity, start slot/offset, active period (e.g. on duration).
UE assistance information related to DTX-DRX
The following info is proposed to be added as UE assistance information for DTX/DRX:
1. Indication of UE’s buffer status for UL channel transmissions [15]
2. UE traffic information such as service priority, delay tolerance, data rate, data volume, traffic type, time criticality, and packet size [15]
3. the preferred NW DTX/DRX pattern (i.e., DTX periodicity and DRX periodicity) [17]
It is possible to capture some of the relevant UE assistance information in TR 38.864 or leave them for after some further progress is made.
Question 5: Which of the above DTX/DRX configuration details, if any, should be captured in TR 38.864 or they can be left for the normative phase?
	Company
	Preferred option
	Additional comments

	CATT
	FFS
	It’s too early. It does’nt mean we do not support UAI, but we think it is better to be addressed in the WI.

	BT
	2, 3
	Options 2 and 3 may be used by NW to adjust its DTX/DRX patterns
Option 1 FFS
For SI phase, perhaps it is enough to say that UAI may be beneficial 

	ZTE
	1, 2
	In our assumption, information in 2 are about static characteristics of UE, which can be helpful for cell DTX configuration. Meanwhile, information in 1 is more like instantaneous status information of UE, which would be helpful for determining which configuration set is enabled. 
But information in 3 is questionable. When gNB determines the cell DTX/DRX pattern, the gNB generally consider the network load, besides the consideration on the characteristics and status information of multiple UEs. So the preference of a single UE seems not useful.

	Apple
	3 with wording change
	For 1, we don’t think RAN2 can decide it at this stage because it depends on whether cell DRX is allowed to mute some CG resource(s) to avoid gNB blind detection. Note for dynamic grant (DG), 1 is not needed because BSR can work instead.   
For 2, we are not sure why these UE traffic information is needed, especially given none of them were introduced in UAI for UE CDRX. 
For 3), we think it is reasonable and similar to existing UAI for UE CDRX. If majority agree, maybe we can capture it in TR and whether additional assistance information can be studied in normative phase. But we think the part in bracket should be removed because the details of cell DTX/DRX pattern are not clear now. At this stage, “the preferred Cell DTX/DRX pattern” should be sufficient.
   the preferred NWCell DTX/DRX pattern (i.e., DTX periodicity and DRX periodicity)


	vivo
	None
	They can be left for the normative phase. We have not fully discussed at the moment whether to support any of them.

	OPPO
	3 with wording change;

2 with wording change
	For 3), we share a similar view as Apple and prefer the wording suggested by Apple, i.e. the preferred NWCell DTX/DRX pattern (i.e., DTX periodicity and DRX periodicity). 
In addition, for 2), we understand traffic characteristics can also benefit NW configuration if the NW can not obtain this information from the CN. The traffic characteristics can contain the traffic period, arrival time and data size. Thus, if 2) is considered, we prefer to change it to “UE traffic information such as service priority, delay tolerance, data rate, data volume, traffic type, time criticality, and packet size”.
Details can be seen in R2-2211956.

	Fraunhofer
	None (1, 2 acceptable)
	We agree with vivo that it may be premature to capture something we did not discuss. In particular, 3 is questionable (as explained by ZTE it is not useful) and redundant (we already have DRX Preference)

	Huawei, HiSilicon
	1, 2, 3
	1 and 2 can be supported. 3 is similar to the existing mechanism for C-DRX and can also be included.

	ETRI
	3
	Additional assistance information can be discussed in normative phase.  

	Qualcomm
	None
	UE already reports BSR (which covers option 1)
UE reports a preferred DRX pattern in UAI which gNB can take into account when configuring the cell DTX, that is, for all UEs, that covers option 3
No time to discuss all the things on option 2 or if any of that is needed and balancing the UE power for reporting with how well the gNB needs to know that info (for all UEs) to come up with a cell DTX pattern that applies to all UEs. 
This can be revisited during WI phase, but as of now, no UAI is needed. 

	Samsung
	None for now
	RAN2 has not discussed about UAI information at all. Those issues should be left up to the normative phase.

	Fujitsu
	FFS
	UAI for DTX/DRX depends on which examples are adopted in the normative phase. It can be discussed later.

	Ericsson
	None
	Assistance information from the UE may be useful for Cell DTX/DRX, but specifying the exact candidates for the assistance information is premature at this stage and should be addressed later when the feature is more developed.

	LGE
	None
	All three items can be inferred by gNB based on the existing mechanism such as BSR, traffic measurements, and UE’s DRX preference.

	Intel
	None
	Existing mechanisms such as BSR, UE DRX preference etc can be the baseline. Any further UAI needs to be justified.

	Docomo
	3
	We think it would be beneficial for gNB to know whether the current pattern is suitable for most UEs in the cell; in the case of NES, its load is limited, so it can be taken into account. But we can go with majority view.

	Interdigital
	FFS
	



Summary:
All comompanies agree
A majarotiy of companies (9) think none of the of the above DTX/DRX configuration details should be captured in TR 38.864 at this stage, and they can be left for the normative phase.
Proposal 10: UE assistance information relevant for cell DTX/DRX can be left for the normative phase.

It is proposed in [9] to extend support of DTX/DRX to group UEs in inactive/idle states for paging. Per the agreement last meeting, “Let’s start with understanding solution in the context of connected”, that impact on Idle/Inactive UEs can be considered later once further details are understood for DTX/DRX in connected mode. Further paging related enhancements can be discussed in AI 8.3.3.
Text Proposal
Companies can provide comments on the text proposal below in Appendix B that captures the agreements so far.
	Company
	Additional comments

	ZTE
	There is no explicit agreement for the following change, so the previous text need to be kept:
It is beneficial to align UE DRX with Cell DTX and DRX alignment among multiple UEs. The alignment mechanism will be studied. Proper network configuration of cell DTX and UE DRX can ensure the alignment between Cell DTX and UE DRX, with the aim to maximize energy savings and align DRX for multiple UEs in the cell.
Editor's note: FFS details of alignment, including UE transmission/reception behavior during DTX.
We are fine to just remove the Editor’s note.

	Apple
	We are fine with current TP. And the Editor Note can be removed with the assumption that RAN2 will study details of aligment mechanism in normative phase.
Rapporteur: removed

	vivo
	Current TP is fine. We suggest to remove the editor’s note since we are not to further discuss them for SI phase.
Rapporteur: removed

	OPPO
	We share a similar view as ZTE.

	Fraunhofer 
	We are fine with current TP.

	Rapporteur
	Resortored “The alignment mechanism will be studied.” and removed the editor’s note on alignment and the addition mentioned by ZTE (I missed removing this change based on agreements). This is reflected now in Appendix B. 

	Huawei, HiSilicon
	“group” should be removed, to be aligned with the meeting agreement:
Both UE specific and group common L1/L2 signalling can be considered for activating/deactivating the Cell DTX/DRX mode.
Rapporteur: “group” is removed per the agreement. 

	Qualcomm
	Couple of comments, we think the sentence that “The alignment mechanism will be studied.” Since the SI is concluding, and currently it is unclear what needs to be studied aside from what has already been discussed, aside from the confusion on alignment vs synchronization in the meeting. 
We also understand that the “Editor's note: FFS if multiple sets of Cell DRX/DTX configuration are allowed.” Is subject to the results of this email discussions. 
Rapporteur: Yes, this editors note is removed, and text relating to proposal 7 is added instead. Regarding “The alignment mechanism will be studied.”, it comes from the the already agreed TP in [2]. I only changed the TP per agreements.

	Samsung
	“per serving cell” needs to be relocated, since the current wording may mislead that RRC singaling is per serving cell.
Cell DTX/DRX is applied to at least UEs in RRC_CONNECTED state. A periodic Cell DTX/DRX (i.e., active and non-active periods) per serving cell can be configured by gNB via UE-specific RRC signalling. Below examples on Cell DTX/DRX behaviour during non-active periods are assumed to be possible options, and the UE behaviour/impact will be studied:
Rapporteur: no strong view, but I captured it per the agreement “Cell DTX/DRX can be configured per serving cell”.

	Fujitsu
	To align the current text, we suggest to use “Cell DTX/DRX configuration” instead of “Cell DTX/DRX mode”.
Rapporteur: to be consistent with the existing TP, I didn’t change the terminology as cell DTX/DRX mode is already in the agreed in the TP in [2]

	Ericsson
	· Agree with “Huawei” regarding that “group” should be removed: 
Both UE- specific and group common L1/L2 signalling can be considered for activating/deactivating the Cell DTX/DRX mode.
Rapporteur: “group” is removed.
· We think that it would be enough for this stage to clarify what the alignment refers to without going into details:
It is beneficial to align UE DRX of multiple UEs with Cell DTX and DRX alignment among multiple UEs. The alignment mechanism will be studied. such that the UE DRX active periods are synchronized in time with Cell DTX active periods. The alignment mechanism will be studied.
Rapporteur: This text comes from the agreed TP in [2]. I only changed the TP per agreements.



Proposal 11: Capture the TP in Appendix B
Conclusion
This is summary document for agenda 8.3.2. This document summarizes proposals in the referenced papers and related offline discussion.
During the [PRE] phase of the meeting, the following was agreed:
Agreements
1 	Clarify previous agreement to: periodic cell DTX/DRX pattern is configured by UE-specific RRC.   Periodic cell DTX/DRX can be activated/deactivated by L1/L2 signalling and UE-specific RRC signaling.
2 	Capture in TR 38.864 that both UE specific and common L1/L2 signalling can be considered for at least activating/deactivating the cell DTX/DRX pattern, per the agreement in 119b-e.
3	Cell DTX and Cell DRX modes can be configured and operated separately (e.g. one RRC configuration set for DL and the other set for UL).  Cell DTX/DRX can also be configured and operated together.  
4	It is up to NW whether legacy UEs can access cells with Cell DTX/DRX
5	Cell DTX/DRX can be configured per serving cell and can be applicable for different cells in CA.  No additional RAN2 impacts or enhancements are foreseen.

The draft TP in Appendix B captures the agreements so far.
During the [AT] phase of the meeting, the following is proposed:
TBD
Proposal 7: Whether to support multiple Cell DTX/DRX configurations can be discussed later in the normative phase.
Proposal 9: At least the following is configured per cell DTX/DRX configuration: periodicity, start slot/offset, active period (e.g. on duration).
Proposal 10: UE assistance information relevant for cell DTX/DRX can be left for the normative phase.
Proposal 11: Capture the TP in Appendix B 

If time allows, RAN2 to discuss:
Proposal 8: (for assumptions to list rather than agreements)
RAN2 to discuss whether The following Cell DTX/DRX impacts on the UE can be considered in the normative phase if necessary. No need to capture these in the TR.
· Impact 1: Which configured DL and UL resources can be assumed as deactivated/suspended during DTX and DRX, respectively, including: PDCCH, PDSCH, PUSCH, PRACH, PUCCH
· Impact 2: Which UE-specific DL and UL signals can be assumed as deactivated/suspended during DTX and DRX, including CSI-RS and SRS.
· Impact 3: Whether there can be some exceptions to cell DTX/DRX assumptions, e.g. to suspend cell DTX/DRX during RA
· Impact 4: Suspension of CSI measurements and beam management during DTX, e.g. if SSBs or RS are not transmitted per legacy assumptions
· Impact 5: Impact on the timers in MAC (e.g. DRX, BFD) during DTX
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Appendix A: R2#119bis-e Agreements on DTX/DRX
=>	Let’s start with understanding solution in the context of connected 

•	Example 1: gNB is expected to turn off all transmission and reception for data traffic and reference signal during Cell DTX / DRX OFF duration.
•	Example 2: gNB is expected to turn off its transmission / reception only for data traffic during Cell DTX / DRX OFF duration (i.e. gNB will still transmit / receive reference signals).
•	Example 3: gNB is expected to turn off its dynamic transmission / reception during Cell DTX / DRX OFF duration (i.e. gNB is expected to still perform periodic transmission / reception, including SPS, CG-PUSCH, SR, RACH, and SRS).
•	Example 4: gNB is expected to only transmit reference signals (e.g. CSI-RS for measurement).

=>	RAN2 assumes that the options above are possible for gNB DTX/DRX behavior and discuss UE RAN2 behavior/impact during the DTX/DRX. 

=>	For the purpose of our discussion we will focus on a single UE behavior at any point in time.  FFS if we allow multiple configuration of NW DRX/DTX behaviors.

=>	Periodic DTX is assumed as a baseline.  The gNB provides indication to UE about NW DTX mode/configuration via dedicated dynamic L1/L2 signaling. 
=>	Dynamic L1/L2 group signalling from NW to provide NW DTX mode/configuration is also considered in RAN2
=>	It is beneficial to align UE DRX with network DTX and DRX alignment among multiple UEs.  Details are FFS, including UE transmission/reception behavior during DTX.  RAN2 to study the alignment.   

Appendix B: Draft TP for Cell DTX/DRX
6	Techniques to improve network energy savings
Editor's note: simulation results to be captured under this section.
Editor's note: RAN2 and RAN3 related aspect to be provided by using separate sections like 6.X when applicable.
6.1	Techniques in time domain
6.1.1	Cell DTX/DRX
6.1.1.x	Higher layer procedures
Cell DTX/DRX is applied to at least UEs in RRC_CONNECTED state. A periodic Cell DTX/DRX (i.e., active and non-active periods) can be configured by gNB via UE-specific RRC signalling per serving cell. Below examples on Cell DTX/DRX behaviour during non-active periods are assumed to be possible options, and the UE behaviour/impact will be studied:
· Example 1: gNB is expected to turn off all transmission and reception for data traffic and reference signal during Cell DTX/DRX non-active periods.
· Example 2: gNB is expected to turn off its transmission/reception only for data traffic during Cell DTX/DRX non-active periods (i.e., gNB will still transmit/receive reference signals)
· Example 3: gNB is expected to turn off its dynamic data transmission/reception during Cell DTX/DRX non-active periods (i.e., gNB is expected to still perform transmission/reception in periodic resources, including SPS, CG-PUSCH, SR, RACH, and SRS).
· Example 4: gNB is expected to only transmit reference signals (e.g., CSI-RS for measurement).
The study will focus on UE behavior when at any point in time the cell activates a single DTX/DRX configuration. It is up to NW whether legacy UEs can access cells with Cell DTX/DRX
Editor's note: FFS if multiple sets of Cell DRX/DTX configuration are allowed.
The Cell DTX/DRX mode/configuration can also be activated/de-activatedindicated to the UE via dynamic L1/L2 signalling and UE-specific RRC signaling. The dynamic L1/L2 signalling at least supports UE dedicated indication. Whether UE group common signalling is also supported will be further studied. Both UE specific and common L1/L2 signalling can be considered for activating/deactivating the Cell DTX/DRX mode.
Cell DTX and Cell DRX modes can be configured and operated separately (e.g. one RRC configuration set for DL and  another for UL). Cell DTX/DRX can also be configured and operated together.  [At least the following is configured per Cell DTX/DRX configuration: A periodicity, start slot/offset, active period (e.g. on duration). Whether to support multiple Cell DTX/DRX configurations can be discussed later in the normative phase.]
It is beneficial to align UE DRX with Cell DTX and DRX alignment among multiple UEs. The alignment mechanism will be studied. 
Editor's note: FFS details of alignment, including UE transmission/reception behavior during DTX.
6.1.1.y	Assistance information from UE side
Editor's note: will be updated once more agreements are made.[UE assistance information relevant for Cell DTX/DRX is to be determined in the normative phase.]
6.1.1.z	Impacts on network interfaces
Editor's note: will be updated once more agreements are made.
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