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SCell
R2-1912112	UE assistance for SCell	CATT, Qualcomm Inc., Apple, Huawei, HiSilicon, vivo, Samsung, Intel, MediaTek		discussion	Rel-16	NR_UE_pow_sav-Core
Proposal 1: RAN2 is kindly requested to specify SCell-related information as part the UE assistance information in Rel-16.
-	LG and Nokia thinks that this should be out of scope.   Qualcomm thinks that number of cells is already in the overheating UE assistance information.   Apple also thinks we can reuse UE assistance.   
-	ZTE doesn’t want to have any SCells information.  Ericsson is open to discuss aggregated bandwidth provided that it is clarified.   Nokia is ok to re-use the overheating.  

R2-1914059	Summary of offline discussion on UE assistance for SCell
	- agreeable proposals where overheating information are re-used
[CB Offline discussion 507]

This contribution summarizes the above offline discussion.
Discussion
This offline discusses how to reuse overheating information in support of power saving.
The very first clarification to be made is whether the Rel-15 overheatingAssistance I.E. is now commonly used for both overheating and power saving or if the network can distinguish from the received message whether it is for overheating or power saving purpose.
Question 1 Should the network be able to distinguish from the received message whether it is for overheating or power saving purpose?
	Company
	Yes/No
	Comments if any

	CATT
	Yes
	It is obvious that NW should distinguish both cases since they are triggered for different purposes.

	Vivo
	Yes
	We think NW should distinguish different features. 
And we have already agreed in Main Session about UE assistance information:
=>At least for NR, Prohibit mechanisms are feature specific, e.g. prohibit timer handling 
=>At least for NR, For UE assistance reporting features use delta as the general approach.
For the detailed approach, how to distinguish can be further discussed. 

	Huawei, HiSilicon
	Yes
	

	Intel
	Yes
	

	Xiaomi
	Yes
	

	MediaTek
	Yes
	As these are triggered for different purposes, the NW should be able to distinguish between them

	OPPO
	Yes
	

	Samsung
	Yes
	

	Nokia
	Yes
	

	LG
	Yes
	

	Qualcomm
	Yes
	In our understanding, when UE sends overheatingAssistance IE to network, it expects prompt response from network. And a sensible network implement would consider it as an urgent request from UE and take appropriate actions as soon as it can. 

On the other hand, not all power saving requests from UE would have the same level of urgency as overheating. Therefore, we believe network should be able to distinguish from the received UE assistance message whether it is for overheating or power saving purpose, so that network can take the most appropriate action upon receiving different requests.

	Ericsson
	Yes
	For us this is obvious, because the overheating indication will have to be handled with higher priority than the overheating indication. Perhaps one can argue that with support of both power saving and overheating indication, the overheating indication will not happen, or happen less often…
Nevertheless there is the other side of the coin where the overheating indication can be mis-used to force a power saving reconfiguration by the NW. We had prior art of this phenomenon with SCRI message in UMTS which was mis-used by UE to force a release to Idle mode.  



Proposal 1: The network should be able to distinguish from the received message whether it is for overheating or power saving purpose.

All following questions assume the answer to Q1 is “yes”.
The next questions address which information from the Rel-15 overheatingAssistance I.E. should be re-used for power saving. The exact content of this I.E. is provided in Annex for information.
Question 2 Should the maximum aggregated bandwidth DL/UL (FR1 and FR2) be re-used for power saving?
	Company
	Yes/No
	Comments if any

	CATT
	Yes
	

	vivo
	Yes
	

	Huawei, HiSilicon
	Yes
	This is important especially when only one SCell is configured.

	Intel
	Yes
	

	Xiaomi
	Yes
	

	MediaTek
	Yes
	

	OPPO
	Yes
	

	Samsung
	Yes
	

	Nokia
	Yes
	

	LG
	Yes, but only UL
	We think the network has better knowledge for DL traffic and can make correct decision without UE assistance information, so the UE can rely on the network’s decision for DL. With this understanding, UL related UE assistance information from the UE could be useful.

	Qualcomm
	Yes
	UE’s power consumption scales with the total amount of bandwidth (for example, see RAN1’s power consumption model).

	Ericsson
	Yes, but…
	The “aggregated BW” is currently being clarified for REL-15 overheating, i.e. we think this clarification is a prerequisite for this specific indication to be useful, i.e. the signaled value by the UE should not depend on the UE implementation. It seems there is a common understanding that the UE should use the bandwidth of the Active BWP. 
Perhaps there has to be further discussions on the details on a case by case basis, e.g. for overheating the UE can only indicate 0 MHz for FR2?



Outcome: 11 out of 12 participating companies support reusing the maximum aggregated DL/UL (FR1 and FR2) bandwidth from the Rel-15 overheatingAssistance I.E. 
One company (LG) supports reusing only the UL aggregated bandwidth as network knows better UE needs for DL.
One company (Ericsson) thinks the exact definition of such information is still being clarified for Rel-15 overheating we should check if, once finalized, it needs further adjustment for power saving. 
Proposal 2: The maximum aggregated bandwidth DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving.

Question 3 Should the total number of active DL/UL SCells be re-used for power saving?
	Company
	Yes/No
	Comments if any

	CATT
	Yes
	

	vivo
	Yes
	

	Huawei, HiSilicon
	Yes
	According to the fields description for existing “reducedCCsDL” and “reducedCCsUL” in overheating, it means the number of “configured” DL/UL SCells instead of the number of “active” DL/UL SCells.

	Intel
	Yes
	

	Xiaomi
	Yes
	

	MediaTek
	Yes
	

	OPPO
	Yes
	

	Samsung
	Yes
	

	Nokia
	Yes
	

	LG
	Yes, but only UL
	We think the network has better knowledge for DL traffic and can make correct decision without UE assistance information, so the UE can rely on the network’s decision for DL. With this understanding, UL related UE assistance information from the UE could be useful.

	Qualcomm
	Yes
	Total number of SCells can provide additional information over maximum aggregated bandwidth. For example, if UE asks for a large amount of bandwidth but small number of carriers, that indicates UE prefers contiguous CA over interband CA, because the latter typically consumes more power.

	Ericsson
	Yes, but…
	We tend to agree with Huawei comment that it is not clear whether this indication concerns the maximum number of configured cell that are active or not? In our understanding this is relevant and should be clarified, i.e. our assumption this should refer to the activated carriers (and also exclude future “dormant” SCells). Our understanding is that de-configuration or de-activation achieves similar goals. 



Outcome: 11 out of 12 participating companies support reusing the total number of active DL/UL SCells from the Rel-15 overheatingAssistance I.E. 
One company (LG) supports reusing only the total number of UL SCells as network knows better UE needs for DL.
Huawei, points out that the question refers to “active” SCells while the overheating definition rather addresses “configured” SCells. Ericsson thinks it should be the former. This should be clarified. 
Proposal 3: The total number of DL/UL SCells from Rel-15 overheatingAssistance I.E is re-used for power saving.

Question 4 Should the maximum number of MIMO layers DL/UL (FR1 and FR2) be re-used for power saving?
	Company
	Yes/No
	Comments if any

	CATT
	No
	We don’t think this information is as useful as above fields.

	vivo
	Yes
	

	Huawei, HiSilicon
	Yes from RAN2 point of view
	It is useful for overheating and also for power saving.

	Intel
	Yes
	

	Xiaomi
	Yes
	

	MediaTek
	Yes
	

	OPPO
	Yes
	

	Samsung
	Yes
	

	Nokia
	Yes
	

	LG
	No
	

	Qualcomm
	Yes
	Number of both DL/UL MIMO layers have impact on power consumption and hence should be included.

	Ericsson
	Yes, but…
	It should be clarified that this concerns the maxMIMO for the active BWP. Given latest RAN1 agreements concerning the maxMIMO in UL per BWP we are not sure how this exactly should be calculated for NCB. We are also not sure why there is no “oneLayer” for DL?: 
MIMO-LayersDL ::=   ENUMERATED {twoLayers, fourLayers, eightLayers}
MIMO-LayersUL ::=   ENUMERATED {oneLayer, twoLayers, fourLayers}



Outcome: 10 out of 12 participating companies support reusing the maximum number of MIMO layers DL/UL (FR1 and FR2) from the Rel-15 overheatingAssistance I.E. 
Ericsson thinks the field definition should be clarified.
Proposal 4: The maximum number of MIMO layers DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving.

The next question is how to distinguish from the received message whether it is for overheating or power saving purpose. There are several options:
· Option 1: One indicator is introduced in the overheatingAssistance I.E. to indicate the purpose of the reported overheating assistance information (power saving / overheating) [2].
· Option 2: Introduce a new I.E (e.g. SCellPowerSavingAssistance) in UEAssistanceInformation message including the above selected fields from overheatingAssistance I.E.  
· Option 3: Other?
Question 5 Which of the above options should be selected to distinguish from the received message whether it is for overheating or power saving purpose?
	Company
	Option
	Comments if any

	CATT
	Option 2
	This is the cleanest approach and avoids any ambiguity at the network on the use of the above fields. It is also future proof.

	vivo
	Option 2
	Since the UE assistance information here may be different from overheating case, we prefer to have a separate IE.

	Huawei, HiSilicon
	Option 1
	Both Option 1 and Option 2 can work, but from perspective of signaling overhead, Option 1 is slightly preferred.

	Intel
	Option 2
	

	Xiaomi
	Option 2
	

	MediaTek
	Option 2
	This is a future proof approach

	OPPO
	Option 2 depends on the question
	If we choose option1, does this means that both overheating and Scellpowersaving needs to be configured simultaneously?

Wondering if there is any use case that network only wants to configure one of them to be reported, then we may need to go to option 2?

	Samsung
	Option 1
	With the option 2, if both purpose are triggered, it seems inefficient to report both IEs. We assume that it’s not a rare case.

	Nokia
	Option 1
	We see no need to introduce new IEs, because old IEs can be easily re-used for power saving purposes. We agree with comments from Samsung. Reporting the same information in two different set of IEs seems inefficient. 

	LG
	Option 2
	We think the new IE approach is clearer and does not make ambiguity.

	Qualcomm
	Option 2
	A separate power saving IE would allow network to configure these two features separately (e.g. enable/disable the feature, different prohibit timer, etc). 
A separate power saving IE is also more future compatible (e.g. new features are relevant for power saving but less critical for overheating)

	Ericsson
	Option 2
	We agree with most of the “option 2” proponents, e.g. there should be a separate prohibit timer, e.g. overheating shorter than power saving. We also think that the procedure text might be different, i.e. for overheating this is indicated when overheating starts and stops. But for power saving the UE perhaps should already provide power saving preferences upon configuration. 



Outcome:
· Option 1: 3 companies 
· Option 2: 9 companies
Main argument of proponents of Option 1 is the signaling overhead.
Proposal 5: Introduce a new I.E in UEAssistanceInformation message including the above selected fields from overheatingAssistance I.E.

In case Option 1 is selected, what should the “purpose” information indicate?
· Option 1: {overheating, power saving}.
· Option 2: {overheating, power saving, both} [2].
· Option 3: Other?
Question 6 Which of the above options do you prefer for the “purpose” indicator?
	Company
	Option
	Comments if any

	CATT
	Option 1
	If an indicator is used it is sufficient that it only distinguishes the two different purposes. We don’t quite understand what “both” would add on top.

	Huawei, HiSilicon
	Option 3
	Such indicator is preferred, e.g.
Purpose            ENUMERATED {powersaving}        OPTIONAL

If the UE does not include this field, it means the purpose of this overheating assistance information is overheating, as the legacy R15 UEs implement. If the UE includes this field, it means the purpose of this overheating assistance information is power saving. It is more backward compatible. Moreover, we don’t see the necessity of indicating “both”, actually the UE can indicates overheating and the requirement of power saving can be speculated.

	Samsung
	Option 2
	

	Nokia
	Option 2
	



Outcome: if Option 1 would be selected there would be no clear consensus on the indicator.

The last question is to clarify whether such UE assistance for SCell would have its own prohibit timer. The question applies irrespective of chosen solution for Q5.
Question 7 Does the above discussed UE assistance for Scell have its own prohibit timer (also for the case where no new I.E. is added, see Q5)?
	Company
	Yes/No
	Comments if any

	CATT
	Yes
	As other Ies of the UEAssistanceInformation message, the IE should also have its own prohibit timer.  

	Vivo
	
	We would like to check why we distinguish this Scell. This IE should be similar as other Ies, by default. 

	Huawei, HiSilicon
	Yes
	In our view, overheating and power saving are two different issues. From the procedure perspective, the configuration should be independent. It is possible for the NW to handle these two cases independently. So different prohibit timer for overheating and power saving should be used.

	Intel
	Yes
	Similar to overheating a single prohibit timer would be applicable for all new UE assistance for Scell.

	Xiaomi
	Yes
	Prohibit mechanisms are feature specific

	MediaTek
	Yes
	Similar to other Ies in the UEAssistanceInformation message, this IE should be configured with its own timer

	OPPO
	Yes
	

	Samsung
	Yes
	

	Nokia
	Yes
	

	LG
	Yes
	RAN2 already agreed prohibit timer is configured per UE assistance type. We think that UE assistance SCell is the other type of UE assistance information.

	Qualcomm
	Yes
	Please see our comment to Question 5.

	Ericsson
	Yes
	



Outcome: all 12 participating companies support an independent prohibit timer for the new type of UE assistance information in support of power saving.
Proposal 6: The new type of UE assistance information in support of power saving has its own prohibit timer.
Conclusion
This contribution summarizes the outcome of the offline discussion 507 on UE assistance for SCell, resulting in the following proposals:
Proposal 1: The network should be able to distinguish from the received message whether it is for overheating or power saving purpose.
Proposal 2: The maximum aggregated bandwidth DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving.
Proposal 3: The total number of DL/UL SCells from Rel-15 overheatingAssistance I.E is re-used for power saving.
Proposal 4: The maximum number of MIMO layers DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving.
Proposal 5: Introduce a new I.E. in UEAssistanceInformation message including the above selected fields from overheatingAssistance I.E.
Proposal 6: The new type of UE assistance information in support of power saving has its own prohibit timer.
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Annex

OverheatingAssistance ::=           SEQUENCE {
    reducedMaxCCs                       SEQUENCE {
        reducedCCsDL                        INTEGER (0..31),
        reducedCCsUL                        INTEGER (0..31)
    } OPTIONAL,
    reducedMaxBW-FR1                    SEQUENCE {
        reducedBW-FR1-DL                    ReducedAggregatedBandwidth,
        reducedBW-FR1-UL                    ReducedAggregatedBandwidth
    } OPTIONAL,
    reducedMaxBW-FR2                    SEQUENCE {
        reducedBW-FR2-DL                    ReducedAggregatedBandwidth,
        reducedBW-FR2-UL                    ReducedAggregatedBandwidth
    } OPTIONAL,
    reducedMaxMIMO-LayersFR1            SEQUENCE {
        reducedMIMO-LayersFR1-DL            MIMO-LayersDL,
        reducedMIMO-LayersFR1-UL            MIMO-LayersUL
    } OPTIONAL,
    reducedMaxMIMO-LayersFR2            SEQUENCE {
        reducedMIMO-LayersFR2-DL            MIMO-LayersDL,
        reducedMIMO-LayersFR2-UL            MIMO-LayersUL
    } OPTIONAL
}

ReducedAggregatedBandwidth ::= ENUMERATED {mhz0, mhz10, mhz20, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100, mhz200, mhz300, mhz400}

-- TAG-UEASSISTANCEINFORMATION-STOP
-- ASN1STOP

	UEAssistanceInformation field descriptions

	reducedBW-FR1-DL
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carriers of FR1 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1. This maximum aggregated bandwidth includes downlink carriers of FR1 of both the MCG and the SCG.

	reducedBW-FR1-UL
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all uplink carriers of FR1 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1. This maximum aggregated bandwidth includes uplink carriers of FR1 of both the MCG and the SCG.

	reducedBW-FR2-DL
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carriers of FR2 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2. Value mhz0 is only applicable for FR2. This maximum aggregated bandwidth includes downlink carriers of FR2 of both the MCG and the NR SCG.

	reducedBW-FR2-UL
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all uplink carriers of FR2 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2. Value mhz0 is only applicable for FR2. This maximum aggregated bandwidth includes uplink carriers of FR2 of both the MCG and the NR SCG.

	reducedCCsDL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink SCells indicated by the field, to address overheating. This maximum number includes both SCells of the MCG and PSCell/SCells of the SCG.

	reducedCCsUL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink SCells indicated by the field, to address overheating. This maximum number includes both SCells of the MCG and PSCell/SCells of the SCG.

	reducedMIMO-LayersFR1-DL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink MIMO layers of each serving cell operating on FR1 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1.

	reducedMIMO-LayersFR1-UL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink MIMO layers of each serving cell operating on FR1 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1.

	reducedMIMO-LayersFR2-DL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink MIMO layers of each serving cell operating on FR2 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2.

	reducedMIMO-LayersFR2-UL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink MIMO layers of each serving cell operating on FR2 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2.
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