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Introduction
During the online discussion on UE assistance for power saving, the following agreements were made:
Agreements:
-	C-DRX configuration will be provided in UE assistance.  [CB512 details]    
-	[CB 512] if we provide BWP and/or SCell information and what information (e.g. volume of traffic, whether higher BWP, more SCell are needed, etc.)
-	LTE PPI is excluded from UE assistance 
Discussion
UE entering DRX off time between WUS occasion and next on duration
UE behaviour in the scenario where UE enters DRX off time between WUS occasion and the next DRX on duration was discussed. Two options were discussed offline:

Option 1: UE does not start the drx-onDurationTimer at the beginning of the subsequent DRX cycle 
Option 2: UE starts the drx-onDurationTimer at the beginning of the subsequent DRX cycle 
Among the replies posted on the reflector,
· Option 1 is preferred by 5 companies, 
· Option 2 is preferred by 11 companies,
· One company suggested that we should wait.

C-DRX configuration
Based on the submitted papers, many companies have proposed to include the following set of DRX parameters in UE assistance:
· Long DRX cycle, short DRX cycle, DRX inactivity timer, DRX on duration, short DRX cycle timer, and DRX start offset. 
Q1. Companies are invited to comment if the above set of DRX parameters should be included in UE assistance.
	Company
	Yes/No
	If no is selected, which parameter(s) should NOT be included?

	OPPO
	Yes
	

	LG
	No
	Nothing is needed. 
We don’t think the listed DRX parameters are useful in a network side. The network configures the DRX cycle length and DRX timer value considering overall scheduling in a cell as well as UE power saving. However, the UE cannot know the overall scheduling of the network side. Therefore, the UE’s preferred DRX information may not be appropriate for the network status. In that case, the network may not configure the UE according to the UE’s preferred DRX information. This means that the unnecessary DRX preference information is reported to the network.

	CATT
	Yes
	

	Huawei, HiSilicon
	Yes
	DRX start offset is used to distribute the onDuraion of different UEs in time domain. Not sure this is beneficial for UE power saving. 

	Intel
	Yes
	

	ZTE
	Yes, but
	We understand that if every UE have perfect implementation the solution works well.If there is any UE in the market which is implemented in a bad way, the assistance information is no loner trustworthy and NW have to ignore the assistance information from all the UE because NW has no idea which one is implemented correctly and which one is not. 
In I-IOT, delivery of the traffic pattern from core network to RAN node has been supported to assist the configuration. If the traffic pattern is predictable, NW can provide appropriate DRX configuration to UE directly. If the traffic pattern is not predictable, it is not clear to us how UE will generate all the mentioned parameters above as assistance information. 

	Ericsson
	Yes, but
	We support Long DRX cycle, short DRX cycle, DRX inactivity timer, and short DRX cycle timer.
We do not see the use for the UE to report preferred OnDuration, i.e. obviously the UE prefers as short as possible, and OnDuration can be completely left for NW to decide. Furthermore it is not clear how offset helps to save power, i.e. we do not see the benefit to report preferred offset. In case companies think that offset should be used for alignment/coordination for DRX in master and secondary cell group, then in our view this is already possible by existing signalling between master and secondary cell group (R2-1909990). 

	vivo
	Yes
	We think the UE side has better understanding on the traffic characteristic and requirements. Thus, it is better to provide the preferred DRX parameters. 

	Apple
	Yes
	

	Samsung
	Yes
	

	MediaTek
	Yes
	

	Qualcomm
	Yes
	



Q2. Companies are also invited to suggest if additional parameters in DRX-Config should be included.
	Company
	Additional parameter in DRX-Config should be included in UE assistance

	
	

	
	

	
	



BWP and/or SCell information
Q3. Companies are invited to discuss if any SCell-related information (e.g. volume of traffic, more SCell are needed, etc.) should be included in UE assistance. 
	Company
	Yes/No
	Comments, if any

	OPPO
	No
	

	LG
	No
	We don’t think the BWP/SCell information reported from UE is useful in a network side. 
The network normally configures BWP/SCell for a UE considering overall frequency resource status of the network. However, the reported BWP/SCell information from a UE does not consider the network’s resources status and eventually the network may not accommodate all UE’s request for BWP/SCell. This means that there are also unnecessary BWP/SCell preference information reported to the network. This doesn’t help UE power saving.

	CATT
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Intel
	Yes
	

	ZTE
	No
	For the volume of traffic, it can be reported via BSR. NW should also take the AMBR from the core network into consideration to decide the configuration. UE reporting volume of traffic as assistance information is useless.
It is not clear for us based on which criteria the assistant information is generated on UE side. We understand that if every UE have perfect implementation the solution works well. However, if there is any UE in the market which is implemented in a bad way, the assistance information is no loner trustworthy and NW have to ignore the assistance information from all the UE because NW has no idea which one is implemented correctly and which one is not.
As NW vendor, we have some algorithm to determine the BWP switch and SCell activation and deactivation and it is not clear to us how to cooperate with the assistance information for BWP or SCell configuration from UE.
In addition, since the BWP switch and SCell activation and deactivation will impact the QoS. It can be quite risky if NW follow the assistance information from UE blindly (i.e. without knowing how those assistance information is generated).
Therefore, we suggest not to include any BWP or SCell related information as UE assistance information.

	Ericsson
	TBD
	We are open to discuss, but the answer Yes or No, depends on the specific UE assistance information that companies have in mind to signal.

	vivo
	Yes
	

	Apple
	Yes
	

	Samsung
	Yes
	

	MediaTek
	Yes
	A means of indicating the volume of traffic expected, based on UE activity is useful.

	Qualcomm
	Yes
	



If company has selected “yes” in Q3, please indicate which SCell configuration parameters should be included in UE assistance information in the following questions. 
The following set of SCell configuration parameters are selected based on the proposals in the submitted papers under 11.11.5:
· Maximum aggregated bandwidth DL/UL (FR1 and FR2), as defined in the Rel-15 overheatingAssistanceConfig IE;
· Preferred set of active DL/UL SCells (FR1 and FR2), i.e. this is a “bitmap” of SCells that UE would like to use, in both FR1 and FR2 bands. If this is not agreeable, the total number of active DL/UL SCells (as defined in Rel-15 overheatingAssistanceInfo IE) can be included instead; 
Q4. If company has selected “yes” in Q3, please indicate if maximum aggregated bandwidth DL/UL (FR1 and FR2), as defined in the Rel-15 overheatingAssistanceConfig IE, should be included in UE assistance. 
	Company
	Yes/No
	Comments, if any

	OPPO
	Yes
	

	CATT
	No
	We prefer the bitmap

	Huawei, HiSilicon
	Yes
	

	Intel
	Yes
	

	Ericsson
	TBD
	I wonder if aggregated BW, BWP bandwidth/index and maxMIMO preferences can be considered separately (and therefore signalled separately). All these three aspects determine the overall throughput that can be achieved. I noticed that preference for maxMIMO is excluded from current discussions? 
PS: does aggregated BW of the SCells have some assumption about which BWP is used, i.e. there can be BWPs with different bandwidths.
PS2: I did not follow the details of the proposed bitmap, i.e. this must be relative to the existing configuration. But what does this then indicate, i.e. to active a specific set of configurated Scells? I do not see a benefit for UE to indicate a specific SCell to use, i.e. this can be left to gNB. As we indicated earlier we think that UE assistance information should not be used to activate/deactivate SCells, but UE assistance information can be used to (re-)configure SCells. We think that NW should activated <-> hibernate (or deactive) SCell based on BSR and DL buffer status. 

	vivo
	Yes
	

	Apple
	Yes
	

	Samsung
	Yes
	

	MediaTek
	Yes
	A set of cells for CA and/or aggregated BW could help indicate the volume of traffic in the UE.

	Qualcomm
	Yes
	



Q5. If company has selected “yes” in Q3, please indicate if preferred set of active DL/UL SCells (FR1 and FR2) (i.e. “bitmap” of SCells) should be included in UE assistance. 
	Company
	Yes/No
	Comments, if any

	OPPO
	No
	

	CATT
	Yes
	UE should be able to provide its preferred set of SCells to address a specific application need, also accounting for its implementation. Different UE implementations may lead to different SCell choices minimizing their power consumption. NW cannot know that.

	Huawei, HiSilicon
	Yes
	

	Intel
	Yes
	

	Ericsson
	TBD
	We assume that choice to use FR1 and/or FR2 in first instance depends on the traffic volume. In our understanding the NW can configure/active FR2 SCells when certain buffer threshold is exceeded. We would like to understand better why UE would provide “FR2 preference”, i.e. what aspect is not know in gNB should be considered?

	vivo
	Yes
	

	Apple
	Yes
	

	Samsung
	No
	

	MediaTek
	Yes
	

	Qualcomm
	Yes
	



Q6. If company has selected “no” in Q5, please indicate if total number of active DL/UL SCells, as defined in the Rel-15 overheatingAssistanceConfig IE, should be included in UE assistance. 	Comment by Huawei: In overheatingAssistanceConfig IE, actually the information is the total number of configured SCells.

set reducedCCsDL to the number of maximum SCells the UE prefers to be temporarily configured in downlink;
3>	set reducedCCsUL to the number of maximum SCells the UE prefers to be temporarily configured in uplink;
	Company
	Yes/No
	Comments, if any

	OPPO
	Yes
	

	CATT
	No
	We prefer the bitmap

	Huawei, HiSilicon
	Yes
	

	Ericsson
	No
	In our understanding aggregated BW would be preferred over #SCells, i.e. SCells can have different bandwidths.

	Samsung
	Yes
	

	
	
	



Traffic information (e.g. expected volume of traffic) potentially can be used by network to adjust UE’s SCell configuration. 
Q7. Companies are invited to discuss if any traffic information (i.e. expected volume of traffic) should be included in UE assistance to help network adjust UE’s SCell configuration.
	Company
	Yes/No
	Comments, if any

	OPPO
	No
	

	LG
	No
	

	CATT
	No
	

	Huawei, HiSilicon
	No
	

	Intel
	No
	

	ZTE
	No
	

	Ericsson
	Yes
	Expected traffic volume can be translated into SCell, BWP and MIMO configuration appropriately. We are happy to discuss other metrics, which can be translated into SCell, BWP and MIMO configuration. Perhaps aggregated bandwidth is an alternative, but this may depends on numerology. 

	vivo
	No
	

	Apple
	Yes
	Expected traffic volume provides the long-term information to help NW make the appropriate operation on the SCell /BWP configuration and activation/deactivation.

	Samsung
	No
	

	MediaTek
	No
	

	Qualcomm
	yes
	



BWP configuration also can have a significant impact on power saving. For example, network may configure different set of parameters in different BWPs. UE then may request a particular BWP for a serving cell (e.g. low-power vs high performance, or dormant vs active) to adopt to traffic change.
Q8. Companies are invited to discuss if BWP index should be included in UE assistance to help network adjust UE’s BWP configuration.
	Company
	Yes/No
	Comments, if any

	OPPO
	No
	

	LG
	No
	

	CATT
	No
	We see the BWP recommendation less essential than the SCell recommendation

	Huawei, HiSilicon
	Yes
	

	Intel
	Yes
	

	ZTE
	No
	

	Ericsson
	No
	

	vivo
	No
	

	Apple
	Yes
	

	Samsung
	No
	

	MediaTek
	No
	

	Qualcomm
	Yes
	


Power profile
Qx. Companies are invited to comment if the power profile should be included in UE assistance.
	Company
	Yes/No
	If no is selected, which parameter(s) should NOT be included?

	vivo
	Yes
	UE assistant information can be designed such that the parameters for different domains (e.g., CDRX, BWP,etc) are jointly reported from the UE by a concept of UE “power profile”. In this case the exact parameter associated with each UE power profile can be configured by the network and UE only need to report a preferred UE power profile index. Such design has merits in reduce the signaling overhead as well as avoiding the potential inconsistent assistant information among different parameters.

	Samsung
	No
	


Summary
The following is a summary of the discussions for each issue:
1. WUS occasion during DRX active time and next on duration
Since there is a clear majority of companies supporting Option 2 (11 vs 5), the rapporteur would recommend we adopt Option 2 as an agreement.
Proposal 1. If UE is in DRX Active Time during a PDCCH-WUS occasion, it starts the drx-onDurationTimer at its next occasion.
   
2. Inclusion of DRX configuration in UE assistance
Among 12 companies that have replied, 11 companies support to include the suggested list of DRX configuration parameters in UE assistance. One company thinks it is not necessary because DRX configuration is mainly used for network scheduling and it is unnecessary for UE to report such a configuration. 
One company does not support including drx-onDuration in UE assistance, as UE would always want to have the shortest on duration possible. 

Two companies think DRX start offset is not needed, because it is mainly for scheduling purpose. In the case of EN-DC, existing signalling already allows coordination between two cell groups on that.

Proposal 2. 	Include the following DRX configuration parameters in UE assistance: long DRX cycle, short DRX cycle, DRX inactivity timer, short DRX cycle timer, DRX on duration, and DRX start offset.

3. SCell information
Eight companies support to include SCell related information in UE assistance. Among the opposing opinions, two companies think such information is unnecessary, as network can determine the right configurations. 
For the four suggested SCell related information/parameters,
· Maximum aggregated DL/UL bandwidth (FR1 and FR2, respectively):  8 companies support it, while only 1 company does not think it is necessary. Therefore, the rapporteur would recommend it to be included in UE assistance.
· Preferred set of active DL/UL SCells (FR1 and FR2, respectively): 7 companies support it, while 2 companies said no (with no reason given). And only three companies prefer total number of SCells instead of a ‘bitmap” of active SCells. Based on this result, the rapporteur would recommend to include UE’s preferred set of active DL/UL SCells in UE assistance.
· Traffic information: only 3 companies support UE to include traffic information in UE assistance, while 8 companies think it is unnecessary. Based on this result, the rapporteur would recommend to follow most companies’ preference and not to include it in UE assistance.
Proposal 3. Include maximum aggregated DL/UL bandwidth (FR1 and FR2, respectively) and preferred set of active DL/UL SCells (FR1 and FR2, respectively) in UE assistance.
4. BWP
Four companies prefer to have BWP index in UE assistance, but eight companies do not think it is necessary. Therefore, the rapporteur would recommend not to include it in the UE assistance.
Conclusion
[bookmark: _GoBack]Based on the comments received, the rapporteur would recommend companies to agree to the following proposals:
Proposal 1. If UE is in DRX Active Time during a PDCCH-WUS occasion, it starts the drx-onDurationTimer at its next occasion.
Proposal 2. Include the following DRX configuration parameters in UE assistance: long DRX cycle, short DRX cycle, DRX inactivity timer, short DRX cycle timer, DRX on duration, and DRX start offset.
Proposal 3. Include maximum aggregated DL/UL bandwidth (FR1 and FR2, respectively) and preferred set of active DL/UL SCells (FR1 and FR2, respectively) in UE assistance.
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