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3GPP TSG RAN WG2 Meeting #112-e      
                           R2-200xxxx
E-Conference, 2nd – 13th Nov. 2020                             
Agenda item:
5.4.1.1
Source:
Qualcomm Incorporated

Title:
Email discussion summary of [005][NR15] RRC Conn Control I

WID/SID:
NR_newRAT-Core – Release 15

Document for:
Discussion and Decision

1 Introduction

It is summary for phase 2 of below email discussion:

· [AT112-e][005][NR15] RRC Conn Control I (Qualcomm)


Treat R2-2008715, R2-2009183, R2-2009184, R2-2009185, R2-2010563, R2-2010665, R2-2010666, R2-2009355, R2-2009356, R2-2009844, R2-2009845, R2-2010530, R2-2010531, R2-2010557, R2-2010558


Intended outcome: Intermediate: Determine agreeable parts. Final: For agreeable parts, agreed CRs. 


Deadline: Intermediate deadline(s) by Rapporteur, Final: Discussion stop at Wed Nov 11, 1200 UTC

Summary of phase 1 discussion can be found in [1]. In Phase-2 discussion, we discuss the remaining issues list in summary proposals:

1) For Rel-15/Rel-16 CRs on HARQ-ACK spatial bundling and CBG

Proposal 5: Continue to discuss whether to pursue the spec change “UE cannot be configured with both spatial bundling and codeBlockGroupTransmission within the same cell group” in phase 2. Opponent can show the specific RAN1 spec to revert it. 

2) For Rel-15/Rel-16 CRs on p-Max in FR2

Proposal 5: Pursue Rel-15/Rel-16 CR R2-2010530/R2-2010531 with down-selection between the following two ways in phase 2: 

· Alt-1: “The Network does not configure p-Max for a carrier frequency in FR2”

· Alt-2: “if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the maximum power according to TS 38.101-2 [39]”.

3) For Rel-15/Rel-16 CRs on SCells for overheating Mitigation

Proposal 8: Continue to discuss whether and how to clarify that the Network may also deactivate the active downlink / uplink SCells to alleviate the overheating upon reception of UAI. 

For rapporteur to prepare report, companies are requested to provide input by Tuesday 2020-11-10 13:00 UTC.

2 Discussion  

2.1 HARQ-ACK spatial bundling and CBG

According to phase 1 discussion, the controversial parts: 

1) Whether 38.213 has covered the change? 

2) If the change is agreed to be captured in spec, whether it is applied to Rel-16

Rapporteur suggest to agree the Apple’s suggestion as baseline to continue discuss in phase 2 (i.e. “UE cannot be configured with both spatial bundling and codeBlockGroupTransmission within the same cell group”). Opponent can show the RAN1 spec part in phase 2 to revert this suggestion.

Rapporteur checked 38.213, and list related part below:


Thus, it seems TS 38.213 indeed has specified the UE behavior when both spatial bundling and codeBlockGroupTransmission are configured for Type-1 codebook, i.e. when both harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are configured, spec enters the highlighted part which seems to state the UE procedure looks following spatial bundling.

Observation 1: TS 38.213 seems to have specified the UE behaviour when both spatial bundling and codeBlockGroupTransmission are configured for Type-1 codebook.

 SHAPE  \* MERGEFORMAT 



Thus, TS 38.213 seems to have specified the both configuration of spatial bundling and codeBlockGroupTransmission is not applicable for Type-2 codebook.

Observation 2: TS 38.213 seems to have specified the both configuration of spatial bundling and codeBlockGroupTransmission is not applicable for Type-2 codebook.

Then based on Observation 1 and Observation 2, it is Rapporteur’s understanding that it seems to be already covered by TS 38.213. Thus, Rapporteur suggest not to pursue this CR
Q1: Do you agree not to pursue the clarification on HARQ-ACK spatial bundling and CBG (R2-2009355/R2-2009356) considering Observation 1 and Observation 2:

· Observation 1: TS 38.213 seems to have specified the UE behaviour when both spatial bundling and codeBlockGroupTransmission are configured for Type-1 codebook.

· Observation 2: TS 38.213 seems to have specified the both configuration of spatial bundling and codeBlockGroupTransmission is not applicable for Type-2 codebook.

	Company
	Yes/No
	Comments (If you answer “No”, please indicate which parts TS 38.213 has not covered)

	CATT
	No
	Indeed we agree the key point is now to confirm that in 213 the R1 spec the case when spatial bundling and codeBlockGroupTransmission are both configured is not clearly specified. 

Taking observation 1 as an example => 

The part of 213 spec cited above does not specify the case when CBG and spatial bundling are configured at the same time. For example, in 9.1.2.1 you have two “elseif”, which does not work for the case when both are configured. So observation 1 is not correct in our understanding and we would encourage companies to check again. 

	Qualcomm
	Not sure
	In observation 1 (i.e. type-1 codebook), it seems spec can still enter highlighted branch when spatial bundling and codeBlockGroupTransmission are configured at the same time, although it may not be RAN1’s original intention. 

	LG
	
	We would like to make it clear by adding the network restriction “UE cannot be configured with both spatial bundling and codeBlockGroupTransmission within the same cell group”

	NEC
	No
	regarding the cited RAN1 spec above, same understanding as CATT about how to read it. Our preference is still to clarify in the field descriptions like these CR with suggestion from Apple during Ph1. 

	Apple
	No
	Same views as CATT.

	Huawei, HiSilicon
	No
	At least our colleagues told us they agree with the intention of the CATT’s CR, and literally, the two “elseif” seems to suggest that they should not be simultaneously supported.

	ZTE
	No
	We have different understandings on Observation 1 and Observation 2. After discussion with our RAN1 colleague, based on the specification mentoned above, We think that UE process according to spatial bundling when spatial bundling and CBG are configured at the same time. But we still agree to add ‘UE cannot be configured with both spatial bundling and codeBlockGroupTransmission within the same cell group’ in 38331 to avoid ambiguity.

	MediaTek
	
	I haven’t got complete answer from our RAN1 colleague but at high level, the RAN1 conclusion on “no consensus to support spatial domain HARQ-ACK bundling when a UE is configured with CBG” is confirmed. So, we are basic fine with the intention of the CR. 

	Nokia
	CR is not needed
	Based on our RAN1 delegate’s view the limitation is true, but the two functionalities don't work together anyway as one is designed to bundle HARQ-ACKs of two TBs into a single bit, when the other is designed to split the HARQ-ACK of one TB to multiple sub-HARQ-ACKs. The 38.213 defines that if both are configured, then you UE follows the spatial bundling branch.


Summary for Q1:

It seems all companies didn’t have strong concern to agree CATT CR, except one company. Thus, rapporteur would like to suggest agreeing the CR (with wording suggestion from Apple) unless hearing strong rejection from opponent in followed discussion.

Proposal 1: Pursue Rel-15/Rel-16 CRs (R2-2009355/R2-2009356) with wording change suggested by Apple
2.2 p-Max in FR2

Rapporteur think both options (NW doesn’t configure vs UE ignore) were well discussed in phase-1 discussion. And majority prefer to clarify from NW side:

· 6 companies prefer to clarify from NW side: Apple, Huawei, Nokia, MediaTek, Samsung, LG

· Even Proponent (DCM) also said “We are fine to remove the second sentence.”

As Rapporteur, we are also confused how Network can configure p-Max in FR2 given RAN4 doesn’t define any requirement. Since two companies requested to reconsider this case with below justification: 

· For system information it is specified that the UE shall ignore the IE in this release when configured: 

“If absent the UE applies the maximum power according to TS 38.101-1 [15] in case of an FR1 cell or TS 38.101-2 [39] in case of an FR2 cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the maximum power according to TS 38.101-2 [39]”.

· We assume this is with the intention that p-Max for FR2 may be specified in later releases. We have preference the UE ignores the field when configured. Otherwise the NW would be required to take the release of the UE into account when p-max for FR2 is added in a later release.
Rapporteur think all companies agree to clarify in spec but have difference preference on wording. Considering which wording results in similar behaviour, Rapporteur would suggest to decide based on majority view in phase-2:

Q2: On clarification on p-Max in FR2, which wording do you prefer to capture in spec?

· Alt-1: “The Network does not configure p-Max for a carrier frequency in FR2”

· Alt-2: “if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the maximum power according to TS 38.101-2 [39]”.

	Company
	Alt-1/Alt-2
	Comments

	CATT
	
	we are fine with either way if there is majority’s support. 

	Qualcomm
	Alt-1
	We are still not convinced how Network can configure p-Max in FR2 given RAN4 doesn’t define any requirement.

We fail to understand the argument “Otherwise the NW would be required to take the release of the UE into account when p-max for FR2 is added in a later release”. If RAN4 specify requirement in future release, RAN4 is expected to send LS to RAN2 to allow RRC to configure p-Max in FR2 in that release anyways. Then, we don’t see why NW needs to consider UE’s release. Please note that no company propose to dummy this field. 

	Samsung
	Alt-1
	Same view with QC. We still think this issue can be solved by network configuration i.e. At least R16, network do not configure p-Max for a carrier frequency in FR2.

	LG
	Alt-1
	We think Alt-1 is sufficient. We do not see any problem of using Alt-1 even for forward compatibility (even if P-max for FR2 is introduced in later releases)

	NEC
	Alt-1
	considering discussions so far, we are fine with Alt-1 which seems majority 

	Ericsson
	Alt-2
	@QC: We still expect/hope that RAN4 will add p-Max for FR2 in a later release e.g. REL-17. In such case, with Alt-1, the NW should not configure p-Max for FR2 in REL-15/16 UE, i.e. the NW would need to fetch the release of the UE to decide if it can or cannot configure p-Max for FR2.

The FrequencyInfoUL IE is used in the ServingCellConfigCommon IE for which it is specified:

“The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG

This means that the NW provide the same information via dedicated signalling as provided via SIB, i.e. they have to match. For the p-max in SIB we specified that the UE should ignore the field when present, and therefore we should do the same for the dedicated signalling.

	Apple
	Alt-1
	While we sympathize with Ericsson’s comments, we are wondering how would the NW know whether the UE has ignored/applied the p-Max FR2 value, which can create ambiguity. If the NW clearly knows (if it fetches the UE release), then it can configure the value.

	ZTE
	Alt-2 or nothing
	The reason we have the similar description in FrequencyInfoUL-SI is for forward compatibility. But for dedicated signaling (i.e. FrequencyInfoUL), it is clear that gNB shall not configure something which is not supported by the UE, thus we don’t see the need to clarify this again.

	MediaTek
	Alt-1
	Even in forward capability, we don’t see the need to configure useless dedicated parameter to the UE. Is it really difficult for the NW to fetch the release of the UE? I think in general NW has to know the UE capability (including which Release) and doing proper reconfiguration.  

	Nokia
	Alt-1
	


Summary for Q2:

7 companies support Alt-1, 2 companies support Alt-2, and one company has no strong opinion. As mentioned by Rapporteur before Question, Alt-1 and Alt-2 don’t really have key difference, and would suggest to go with majority way:
Proposal 2: Pursue Rel-15/Rel-16 CRs (R2-2010530/R2-2010531) with 2nd change replaced by “In this release, the Network does not configure p-Max for a carrier frequency in FR2”
2.3 Deactivation of SCells for Overheating Mitigation

During phase-1 discussion, 7 companies disagree the change while 3 companies (Qualcomm, Apple and Samsung) support it. However, after reviewing company input, Rapporteur think it seems to be common understanding that upon reception of UAI, the Network may deactivate the active downlink / uplink SCells to alleviate the overheating, besides deconfiguration. It seems the confusion results from the CR drafted in NBC manner, but it is not Proponent’s intention. Thus, Rapporteur suggest to continue to discuss whether and how to clarify it in phase 2.

To make progress, Rapporteur would like to ask 3 more questions: 

Q3: Do you agree that it’s up to the network implementation when to consider the overheating UAI provided by the UE?

	Company
	Yes/No
	Comments

	CATT
	Yes
	It is network implementation. 

	Qualcomm
	Yes
	

	Samsung
	Yes
	If majority view is no update on it, it would be NW implementation.

	LG
	Yes
	

	NEC
	Yes
	

	Ericsson
	Yes
	This is already specified in 36.300/38.300:

16.3
UE assistance information for RRM, and UE power optimisations and UE overheating

…

-
UE indication on detected overheating:

-
When this information is send by the UE, the UE shall set this information to inform the eNB about UE internal overheating caused by configurations concerning carrier aggregation/dual connectivity, MIMO transmissions, and/or modulation schemes being concurrently configured. The eNB may mitigate the indicated overheating by downgrading the UE configuration. Details regarding how the eNB mitigates the overheating are left to implementation (e.g. the eNB may choose to mitigate overheating by downgrading E-UTRA configuration and/or NR in case of EN-DC taking into account the assistance information provided by the UE). If the eNB does not provide any mitigation, the UE may need to mitigate the indicated overheating based on UE implementation.

-
The details regarding how the UE detects the internal overheating are left to UE implementation.

7.9
UE Assistance Information

…

In the second case, the UE can express a preference for temporarily reducing the number of maximum secondary component carriers, the maximum aggregated bandwidth and the number of maximum MIMO layers. In all cases, it is up to the gNB whether to accommodate the request.

	Apple
	Yes
	We agree it’s NW implementation, but the main concern is if the NW releases SCells that are already deactivated, then it would not help the UE!

	Huawei, Hisilicon
	Yes
	

	ZTE
	Yes
	

	MediaTek
	Yes
	

	Nokia
	YES
	


Q4: Do you agree, if network decided to consider the overheating UAI, it can either de-configure or deactivate an active CC (or CCs)?

	Company
	Yes/No
	Comments

	CATT
	Yes
	It is network implementation. It may or may not base on ue report. 

	Qualcomm 
	Yes
	We understand that Network can either de-configure SCell or deactivate an active CC for Overheating Mitigation. And network has flexibility to choose either deconfigure or deactivate the concerned active SCells. 

	Samsung
	Yes
	It can do either.

	LG
	Yes but
	It is anyway up to network implementation. 

Desirable network response is to alleviate the heating problem, and the way of the alleviation depends on how network interprets the UAI sent by the UE. 

We think the CR may confuse network. Suppose a UE configured with 4 CCs, and assume that for this UE, deactivation and de-configuration would yield marginal heating alleviation gain and further assume that the UE sends UAI indicating 2 CCS as desired Without the CR, the UE would expect de-configuring two CCs. But with the CR, the UE may receive deactivation of two CCs, which results in trivial heating alleviation gain against the UE intention.  


	NEC
	Yes
	

	Ericsson
	Yes
	It is up to NW implementation how/if to act on the UE report

	Apple
	Yes to deconfigure or de-activate the active CC and not already deactivated CC.
	We would like get RAN2’s views to confirm this.

	Huawei, Hisilicon
	Yes
	

	ZTE
	Yes
	

	MediaTek
	Yes
	

	Nokia 
	YES
	


Q5: If you agree Q4, do you agree it is captured in spec?

	Company
	Yes/No
	Comments

	CATT
	No
	Current spec seems ok, nothing broken.

	Qualcomm 
	Yes
	Current spec reads like the Network can only de-configure SCell (i.e. “reduced configuration”). Since it is allowed to also deactivate SCell, we think it is necessary to make it clear in spec. 

We are open to see company’s suggestions on how to clarify it in spec.

	Samsung
	No
	Not needed

	LG
	No
	

	NEC
	No 
	we are still unsure about network restriction in interpretation of current text, but at the same time do not strongly object

	Ericsson
	-
	It is captured in the spec that the NW action is up to NW implementation. We do not see the need to specify the possible actions of the NW. 

	Apple
	Yes
	Atleast to ensure that NW actions (if the NW chooses to do) would be on the activated CC.

	Huawei, Hisilicon
	No
	Agree with others that current text is clear.

	ZTE
	No
	Nothing is broken without the change.

	MediaTek
	No
	Current text seems fine. No strong need to change

	Nokia
	No
	This is network behavior and no need to capture in specification.


Summary for Q3/4/5:

All companies agreed that the Network may de-configure or deactivate active CC(s) to alleviate overheating issues upon reception of UAI. But only 2 companies supported to capture it in spec. Thus, Rapporteur would suggest:
Proposal 3: Not pursue Rel-15/Rel-16 CRs (R2-2010557/R2-2010558). Capture a RAN2 understanding in Chair Notes: “The Network may de-configure or deactivate active CC(s) to alleviate overheating issues upon reception of UAI including reducedCCsDL or reducedCCsUL”  
3 Contact Information

	Company
	Email

	LG
	sunghoon.jung@lge.com

	Apple
	naveen_palle@apple.com

	ZTE
	liu.jing30@zte.com.cn, 

liu.yu3@zte.com.cn

	MediaTek
	Chun-Fan.Tsai@mediatek.com

	Nokia
	Amaanat


4 Conclusion
Summary for Q1:

It seems all companies didn’t have strong concern to agree CATT CR, except one company. Thus, rapporteur would like to suggest agreeing the CR (with wording suggestion from Apple) unless hearing strong rejection from opponent in followed discussion.

Proposal 1: Pursue Rel-15/Rel-16 CRs (R2-2009355/R2-2009356) with wording change suggested by Apple
Summary for Q2:

7 companies support Alt-1, 2 companies support Alt-2, and one company has no strong opinion. As mentioned by Rapporteur before Question, Alt-1 and Alt-2 don’t really have key difference, and would suggest to go with majority way:
Proposal 2: Pursue Rel-15/Rel-16 CRs (R2-2010530/R2-2010531) with 2nd change replaced by “In this release, the Network does not configure p-Max for a carrier frequency in FR2”
Summary for Q3/4/5:

All companies agreed that the Network may de-configure or deactivate active CC(s) to alleviate overheating issues upon reception of UAI. But only 2 companies supported to capture it in spec. Thus, Rapporteur would suggest:
Proposal 3: Not pursue Rel-15/Rel-16 CRs (R2-2010557/R2-2010558). Capture a RAN2 understanding in Chair Notes: “The Network may de-configure or deactivate active CC(s) to alleviate overheating issues upon reception of UAI including reducedCCsDL or reducedCCsUL”  
5 References

[1] R2-200xxxx, Phase-1 email discussion summary of [005][NR15] RRC Conn Control I
Type-1 codebook (section 9.1.2.1)


A UE determines � EMBED Equation.3 ��� HARQ-ACK information bits, for a total number of � EMBED Equation.3 ��� HARQ-ACK information bits, of a HARQ-ACK codebook for transmission in a PUCCH according to the following pseudo-code. In the following pseudo-code, if the UE does not receive a transport block or a CBG, due to the UE not detecting a corresponding DCI format 1_0 or DCI format 1_1, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set � EMBED Equation.3 ��� defines a total number � EMBED Equation.3 ��� of occasions for PDSCH reception or SPS PDSCH release for serving cell � EMBED Equation.3 ��� corresponding to the HARQ-ACK information bits.


Set � EMBED Equation.3 ��� – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell


Set � EMBED Equation.3 ���- HARQ-ACK information bit index


Set � EMBED Equation.3 ��� to the number of serving cells configured by higher layers for the UE


while � EMBED Equation.3 ���


        omit


elseif harq-ACK-SpatialBundlingPUCCH is provided, and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell � EMBED Equation.3 ���,


� EMBED Equation.3 ��� = binary AND operation of the HARQ-ACK information bits corresponding to first and second transport blocks of this cell - if the UE receives one transport block, the UE assumes ACK for the second transport block;


� EMBED Equation.3 ���;


elseif PDSCH-CodeBlockGroupTransmission is provided, and � EMBED Equation.3 ��� CBGs are indicated by maxCodeBlockGroupsPerTransportBlock for serving cell � EMBED Equation.3 ���,


Set � EMBED Equation.3 ���- CBG index


while � EMBED Equation.3 ���


� EMBED Equation.3 ��� = HARQ-ACK information bit corresponding to CBG � EMBED Equation.3 ��� of the first transport block;


if the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell � EMBED Equation.3 ���


	� EMBED Equation.3 ��� = HARQ-ACK information bit corresponding to CBG � EMBED Equation.3 ��� of the second transport block;


end if


� EMBED Equation.3 ���;


end while


� EMBED Equation.3 ���, where � EMBED Equation.3 ��� is the value of maxNrofCodeWordsScheduledByDCI for the active DL BWP of serving cell � EMBED Equation.3 ���;


omit


end while








Type-2 codebook (section 9.1.3.1)


If a UE 


-	is provided PDSCH-CodeBlockGroupTransmission for � EMBED Equation.3 ��� serving cells; and


-	is not provided PDSCH-CodeBlockGroupTransmission, for � EMBED Equation.3 ��� serving cells where � EMBED Equation.3 ���


the UE determines the � EMBED Equation.3 ��� according to the previous pseudo-code with the following modifications


-	� EMBED Equation.3 ��� is used for the determination of a first HARQ-ACK sub-codebook for SPS PDSCH release, SPS PDSCH reception, and for TB-based PDSCH receptions scheduled by DCI formats 1_0 on the � EMBED Equation.3 ��� serving cells and by DCI formats 1_0 and DCI formats 1_1 on the � EMBED Equation.3 ��� serving cells


-	� EMBED Equation.3 ��� is replaced by � EMBED Equation.3 ��� for the determination of a second HARQ-ACK sub-codebook corresponding to the � EMBED Equation.3 ��� serving cells for CBG-based PDSCH receptions scheduled by DCI format 1_1, and


-	Instead of generating one HARQ-ACK information bit per transport block for a serving cell from the � EMBED Equation.3 ��� serving cells, the UE generates � EMBED Equation.3 ��� HARQ-ACK information bits, where � EMBED Equation.3 ��� is the maximum value of � EMBED Equation.3 ��� across all � EMBED Equation.3 ��� serving cells and � EMBED Equation.3 ��� is the value of maxNrofCodeWordsScheduledByDCI for serving cell � EMBED Equation.3 ���. If for a serving cell � EMBED Equation.3 ��� it is � EMBED Equation.3 ���, the UE generates NACK for the last � EMBED Equation.3 ��� HARQ-ACK information bits for serving cell � EMBED Equation.3 ���


-	The pseudo-code operation when harq-ACK-SpatialBundlingPUCCH is provided is not applicable
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