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1 Introduction
This document is to collect companies’ views and to provide a summary of the following email discussion:
[99bis#21][NR] RRC reconfiguration processing time for EN-DC  (Ericsson)

To discuss the processing times for EN-DC and for some applicable cases in NR. Includes processing times for messages via SRB1 with embedded NR message and messages via SRB3. Processing times are for EN-DC capable UEs and not for LTE only UEs.

Intended outcome: Report to next meeting

Deadline:  Thursday 2017-11-09
2 Discussion
2.1 Processing time definition for LTE RRC with embedded NR RRC
RAN2 has agreed on joint success failure handling of LTE and NR in embedded RRC. The LTE and NR reconfigurations received in the embedded RRC message need to be applied together, and a joint response message is sent to the network after either joint success or failure of the reconfiguration message. Therefore, it makes sense that the processing time definition for the embedded RRC case is also covering both the LTE and NR part jointly. Furthermore, a joint processing requirement for LTE and NR RRC allows the UE to exploit parallel processing possibilities of the two configuration parts. Consequently, single delay requirement in LTE RRC for processing of embedded LTE&NR reconfigurations is proposed. That is to say, the UE should be able to process LTE and NR parts of the message within delay requirement X. 
Question 1: A joint processing time requirement is defined to LTE reconfiguration message with embedded NR RRC part. yes/no?
	Companies
	Yes or No
	Remark

	Ericsson
	Yes
	

	Intel
	Yes
	Based on the current agreements, a joint handling is used for embedded messages with joint success/failure.  Processing time is also impacted of the joint handling.

	MediaTek
	Yes
	

	ZTEand Sanechips
	Yes
	

	vivo
	Yes 
	

	Huawei&HiSilicon
	Yes
	

	LG
	Yes
	

	CATT
	Yes 
	

	VF
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	Qualcomm
	Yes
	

	OPPO
	Yes
	

	Samsung
	Yes
	


Observation 1 All companies agree to define a joint processing time requirement to LTE reconfiguration message with embedded NR RRC part.

Rapporteur suggests following proposal.

Proposal 1 A joint processing time requirement is defined to LTE reconfiguration message with embedded NR RRC part.

2.2 Processing time definition for NR RRC received over SRB3
The processing requirement for NR RRC reconfiguration message received over SRB3 is also relevant for EN-DC operation. Since this is entirely decoupled from the LTE RRC specification, it seems straight forward that processing delay requirements for this case is defined in 38.331, part of NR RRC processing requirements.
Question 2: Processing time requirement for NR RRC received over SRB3 is defined in 38.331. yes/no?
	Companies
	Yes or No
	Remark

	Ericsson
	Yes
	

	Intel
	Yes
	SRB3 is only applicable for NR and only specified in NR specifications (for EN-DC).  Hence this processing time should also be specified in 38.331.  

	MediaTek
	Yes
	

	ZTEand Sanechips
	Yes
	

	vivo
	Yes 
	Processing time requirement for NR RRC message received over SRB3 should be specified in 38.311

	Huawei&HiSilicon
	Yes
	

	LG
	Yes
	

	CATT
	Yes
	

	VF
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	Qualcomm
	Yes
	

	OPPO
	Yes
	

	Samsung
	Yes
	


Observation 2 All companies agree that the processing time requirement for NR RRC received over SRB3 is defined in 38.331.

Rapporteur suggests following proposal.

Proposal 2 The processing time requirement for NR RRC received over SRB3 is defined in 38.331.

2.3 Processing time assumptions
Processing time assumptions was discussed in [3]. RAN 2 has agreed that “UE processes [NR] messages received on SCG SRB [or over MCG SRB] one message at a time in the order received at the RRC. (i.e. same rules as in LTE)”. It may thus depending on how the RRC messages are transmitted from the network occur queuing in the UE of RRC messages. Therefore, it should be clarified that the processing requirement only applies to the case where the UE receives one RRC message at a time, i.e. with no queuing. The following clarification could be added to the delay requirement section:
With MR-DC, it is possible for the UE to receive a RRC message over SRB1/2 while processing RRC message received over SRB3 and vice versa. The processing delay requirements apply to the case where the UE receives only one RRC message at a time.
Question 3: For MR-DC, the processing delay requirements apply to the case where the UE receives only one RRC message at a time. Yes/No?
	Companies
	Yes or No
	Remark

	Ericsson
	Yes
	

	Intel
	Yes
	This is based on the agreement that UE only processes one message at a time.

	MediaTek
	Yes
	

	ZTEand Sanechips
	Yes
	

	vivo
	Yes 
	Aligned with RAN2 agreement

	Huawei&HiSilicon
	Yes
	

	LG
	Yes
	

	CATT
	Yes 
	

	VF
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	Qualcomm
	Yes
	

	OPPO
	Yes
	

	Samsung
	Yes
	


Observation 3 All companies agree that the processing delay requirements apply to the case where the UE receives only one RRC message at a time. 

Rapporteur suggests to move the word “only” in the proposal to clarify that the requirement only applies for RRC messages received one at the time. Also replace “delay” with “time” to align terminology.

Proposal 3 The processing time requirements only apply to the case where the UE receives one RRC message at a time.
2.4 Unit of processing time requirement for embedded RRC
Assuming the delay requirement for LTE RRC connection re-configuration with embedded NR RRC is defined in 36.331 (Question 1), the basis for the delay requirement should be the current definition. Currently, the delay requirement is given by an integer N, where 
N = the number of 1ms subframes from the end of reception of the E-UTRAN -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> E-UTRAN response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation).
Since the complete message of the embedded RRC is transmitted using LTE RRC, which operates on a subframe basis, the same definition can also be used for embedded RRC.  
Question 4: The processing time definition and unit of LTE RRC is applied also for LTE RRC with embedded NR RRC. Yes/no?
	Companies
	Yes or No
	Remark

	Ericsson
	Yes
	

	Intel
	Yes
	Same as with any LTE RRC message.

	MediaTek
	Yes
	

	ZTEand Sanechips
	Yes
	

	vivo
	Yes 
	

	Huawei&HiSilicon
	Yes
	

	LG
	Yes
	

	CATT
	Yes
	

	VF
	NO
	We do not think it is necessary the way it will remain forever and that is why we propose to use ms instead on N. 

	Nokia, Nokia Shanghai Bell
	Yes
	

	Qualcomm
	Yes
	

	OPPO
	Yes
	

	Samsung
	Yes
	


Observation 4 Majority of companies agree that the processing time definition and unit of LTE RRC is applied also for LTE RRC with embedded NR RRC.

Rapporteur suggests to follow the majority view.

Proposal 4 The processing time definition and unit of LTE RRC is applied also for LTE RRC with embedded NR RRC.

2.5 Considerations for processing time of embedded RRC
Processing time reduction was discussed in [2]. The current processing delay requirement for LTE RRC Connection Reconfiguration is 15 or 20 ms, depending on the use case, see table below extracted from table 11.2-1: of 36.331 [1].
	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	RRC connection re-configuration (radio resource configuration)

	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (measurement configuration)

	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (intra-LTE mobility)

	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection reconfiguration (SCell addition/release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	

	RRC connection reconfiguration (SCG establishment/ release, SCG cell addition/ release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	


Considering now EN-DC, and LTE RRC connection reconfiguration with embedded NR RRC, companies are welcome to provide input on aspects that should be considered when deciding the processing time requirements for embedded RRC.
Question 5:What aspects should be considered inUE processing time requirements for LTE RRC messages with embedded NR RRC messages processing times?
	Companies
	Remark

	Ericsson
	In the following, we list aspects that motivate a reduction of the LTE RRC processing time for embedded NR RRC messages:
1. The NR physical layer is optimized for low latency, a key factor to ensure high e2e performance at Gbps speeds.
2. With split SRB, LTE RRC messages can be transmitted over the NR physical layer, reducing the transmission delay significantly compared to LTE physical layer. 
3. The control plane latency is governed by RRC processing delay, which is long compared to the transmission time.
4. The current delay requirements in 36.331 were mainly set during Rel-8. Advances in UE processing capabilities should allow for a reduction of the current values.
5. The e2e performance is affected not only by the physical layer delay, but also by RRC delays for cases where reconfigurations are needed e.g. to change RRC state, increase transmission format or add Scells.
6. To reach the ITU target for CP latency in IMT 2020 [4], a reduction in the RRC processing time requirement of the LTE RRC Connection resume message from 15ms to 5ms is proposed in [5].


	Intel
	The following factors should also be considered when deciding on the UE processing delay:
· Require double decoding on the UE RRC level (decode LTE Message and then NR Message). NR message can contain the SCG configuration, radioBearerConfiguration and SN measurement configuration.
· Configuration coordination between SCG addition/change or SCG Scell addition/release and MCG Scell addition/release: 
· The configuration by the LTE MCG and NR SCG side may not be coordinated within the UE which may result in separate Pcell interruption time due to RF retuning. In LTE CA and DC, SCG addition/release or MCG/SCG Scell addition/release (particularly for intra-band contiguous) will result in RF retuning in which Pcell interruption occurs. RAN 4 has asked RAN 2 to include a 5ms in the UE processing for such RF retuning.
· Capability coordination during SCG addition/change, SCG/MCG Scell addition/release & measurement configuration 
· The UE needs to execute the LTE and NR message to find out whether the configuration is valid
· Need to coordinate within the UE RRC on checking on the band and baseband combination (and measurement configuration) over the LTE and NR
Further, many advanced features (e.g. multi-beams, BWP etc.) were introduced which may cause further complexity in UE configuration.
On the aspects that are provided in Ericsson’s response, none of the points (apart from possibly bullet 4) impact the processing delay in the UE in our view. For example,
· Bullet#1: This will not reduce the UE processing time since the LTE RRC Connection reconfiguration message with embedded NR RRC Message is over LTE L1.
· Bullet#2: Is not related to UE processing.  Should be discussed as part of end to end delay requirements, considering Xn and network processing delays.  
· Bullet #3, 5: Control plane latency should be discussed as part of ITU requirements considering also which procedures impact ITU requirements and also considering network node and interface processing delays.
· Bullet#6: RAN had a conclusion from early in the study that it was not necessary to meet the CP latency requirements for EN-DC (from Section A.1 of TS38.804 ‘RAN2 understands that the C plane latency requirement from the RAN requirements TR does not have to be met for the LTE-NR interworking case.’. Also from RAN LS R2-166020: “In the context of the NR Study Item, the control plane latency requirement applies for the case when NR is the anchor.”). That would be applicable for SA only. Also, the proposal to reduce the LTE processing times to reach the ITU target for CP latency in IMT 2020 is submitted to TEI15 and have not yet been discussed. Hence it is not relevant to this discussion regarding EN-DC. Furthermore, current RAN2 agreement is not to support EN-DC as part of the Suspend.  Hence EN-DC processing delay is not relevant for Resume.  Even if control plane latency is to be considered, it should consider time critical  procedures from end to end delay perspective also considering UE, network node processing and interface delays

	MediaTek
	We think the following aspects should be considered while discussing the RRC processing time in EN-DC. 
· The Improvement in UE processing capabilities since release 8
· The increase in LTE RRC configuration IE(s) after release 8
· The additionalNR ASN.1 decoding time
· The additional coordination time between LTE RRC and NR RRC in UE to handle the joint LTE-NR reconfiguration
On the Bullet#1, #2, #3 from Ericsson, we tend to agree with Intel that this is not related to EN-DC processing time discussed here.The comment is correct for the transmission time reduction, but it does not imply that processing time could also be reduced.

	ZTEand Sancechips
	In our view, the following factors will mainly impact the RRC processing time:
1. Transmission latency: related tophysical layer transmission, can be reduced by higher transmission bandwidth or short TTI;
2. UE processing latency: related to CPU/hardware resources in UE and internal processing complexity.
For transmission latency, in EN-DC, the LTE RRC Connection reconfiguration message with embedded NR RRC Message is transferred via LTE physical layer, so the transmission delay via LTE path will keep the same; Although with splitSRB or SRB3, the transmission latency can be reduced by lower delay through NR path, but it does not mean the UE processing time could also be reduced.
For UE processing latency, considering the additionalcoordinationbetween LTE RRC entity and NR RRC entity in UE, and extra decoding time as mentioned by MediaTek, it’s more complex than processing pure LTE RRC messages, So for the LTE part in UE, the processing time might be increased with LTE CPU/hardware resources.

	Vivo
	We also understand that Bullet#1, #2, #3 from Ericsson are not specific to EN-DC. We should avoid discussing them here.

We think the following factors should also be considered when deciding on the UE processing delay:

· UE processing capabilities improvementsince Rel-8

· Complexity in UE configurationbrought by the introduction of new features in LTE-A and NR, such as CA, BWP, etc.
· Additional IE processing time broughtby the increase in LTE RRC IE(s) since Rel-8

· Coordination between LTE RRC and NR RRC for:

· Split bearer configuration

· SN addition/release/modification

· Scell addition/release, including MCG and SCG Scell

· Capability coordination for measurement configuration

NR RRC decoding after LTE RRC decoding

	Huawei&HiSilicon
	The definition in TS 36.331 is: “N = the number of 1ms subframes from the end of reception of the E-UTRAN -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> E-UTRAN response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation).”

In our understanding, the processing time mainly includes the time for decoding/encoding and configuration. According to the definition, since the start point of the time is from the end of reception of DL RRC message on the UE physical layer, the transmission latency of DL RRC message is not included; and since the end point of the time is that the UE is ready for the reception of uplink grant, the reception latency of uplink grant is not included.

We think the followingfactors should be considered for EN-DC:

· Decoding time: for LTE RRC connection re-configuration with embedded NR RRC, it includes LTE part decoding and NR part decoding;

· Configuration time: coordination between LTE RRC and NR RRC in the UE needs to be considered;

· Encoding time: for LTE RRC connection re-configuration complete with embedded NR RRC, it includes LTE part encoding and NR part encoding.

UE processing capabilities improvementsince Rel-8 also can be considered.

	LG
	Following aspects shall be considered at least:
1. LTE ASN.1 Decoding time + embedded NR ASN.1 Decoding time
2. LTE ASN.1 Encoding time + embedded NR ASN.1 Encoding time
3. Internal LTE layers configuration time + Internal NR layers configuration time
4. LTE UE and NR UE coordination time e.g. related EN-DC band combination
Regarding #4, We may not estimate the exact time now because EN-DC related band combination parameters or baseband processing parameters are not specified yet.

	CATT
	We agree that transmission time of messages do not contribute to the UE processing time requirements. What is included in the UE processing time: decoding of the message, configuration time, LTE and NR UE coordination time and the encodingtime of the complete message. 

	OPPO
	We also think the transmission delay and processing delay are two separate issues. Decreasing transmission delay doesn’t mean the processing delay will be decreased, since the processing delay is mainly about the complexity of decoding, CPU processing efficiency, configuration time, etc. 
Based on our understanding, the following aspects could be considered:
a) UE processing capability improvements since R8. 

b) Encoding and Decoding time for embedded RRC message

c) Coordination between LTE and NR for capability, SN management, measurement, etc.

d) More features and parameters which should be configured, e.g. measurement quantities for cells and beams, measurement filters for cells and beams, BWP related aspects, etc.

	Samsung
	Agree with the aspects MediaTek provided since the way to reduce the UE processing time for LTE RRC messages with embedded NR RRC messages is considered here.


Summary:

The following aspects were mentioned that directly affect the setting of processing time requirements for embedded RRC:

· LTE and NR ASN.1 decoding (9 companies)

· Configuration time including coordination between LTE and NR part of UE (9 companies)

· Encoding of LTE and NR complete message (4 companies)

· Increased complexity due to introduction of new features and RRC IEs in LTE-A and NR (6 companies)

· UE processing capability improvements since R8 (6 companies)
The following aspects were mentioned that indirectly affect the setting of processing time requirements for embedded RRC:

· With introduction of NR physical layer, the control plane latency is governed by RRC processing delay, which is long compared to the transmission time. (1 company)

· The e2e performance is affected by control plane latency for cases where reconfigurations are needed e.g. to change RRC state, increase transmission format or add SCells (1 company)
From the discussion, it seems aspects mentioned as directly affecting the processing delay of embedded RRC are all relevant and need to be considered. Only 4 companies mentioned encoding or LTE and NR complete message, rapporteur suggests grouping it together with LTE and NR ASN.1 decoding bullet. In summary, we then end up with following points mentioned by majority of companies:

· LTE and NR ASN.1 decoding and encoding

· Configuration time including coordination between LTE and NR part of UE

· Encoding of LTE and NR complete message

· Increased complexity due to introduction of new features and RRC IEs in LTE-A and NR

· UE processing capability improvements since R8
One company mentioned aspects that indirectly affect setting of the processing time requirements. These performance aspects were brought forward because they motivate a reduction of RRC processing times. It is important to understand that the RRC processing time requirements will affect the e2e performance as perceived by the end user. This was also explained in more detail in [2]. We think this is important, and suggest to consider this in a more general discussion on RRC processing times (see proposal 7).
Rapporteur suggests following proposal.

Proposal 5 Following aspects should be considered when deciding RRC processing times for LTE RRCConnectionReconfiguration with embedded NR RRC:
- LTE and NR ASN.1 decoding and encoding
- Configuration time including coordination between LTE and NR part of UE
- Encoding of LTE and NR complete message
- Increased complexity due to introduction of new features and RRC IEs in LTE-A and NR
- UE processing capability improvements since R8
Question 6:Do companies think that RRC processing times for embedded RRC should be increased or decreased, compared to Rel-8 LTE processing requirements?
	Companies
	Increase or decrease
	Remark

	Ericsson
	Decrease
	Considering the aspects listed in Question 5, the RRC processing time for EN-DC should be decreased from that of Rel-8 LTE. This includes also RRC connection reconfiguration with embedded NR RRC. The RRC processing time reduction should be on par with the processing time reduction (15ms->5ms) for RRC connection resume to reach ITU requirements.

	Intel
	
	We do not agree that this question is relevant or useful or within the scope of this email discussion.  The scope of the email discussion is:
To discuss the processing times for EN-DC and for some applicable cases in NR. Includes processing times for messages via SRB1 with embedded NR message and messages via SRB3. Processing times are for EN-DC capable UEs and not for LTE only UEs.
, rather than whether it should be increased or decreased. In our view, it is important first to understand and discuss technically the factors that affect the UE processing time. It is too early to discuss whether the UE processing delay should be increased or decreased.
As mentioned in Q5, RAN had a conclusion from early in the study that it was not necessary to meet the CP latency requirements for EN-DC (from Section A.1 of TS38.804 ‘RAN2 understands that the C plane latency requirement from the RAN requirements TR does not have to be met for the LTE-NR interworking case.’. Also from RAN LS R2-166020: “In the context of the NR Study Item, the control plane latency requirement applies for the case when NR is the anchor.”). That would be applicable for SA only. Also, the proposal to reduce the LTE processing times to reach the ITU target for CP latency in IMT 2020 is submitted to TEI15 and have not yet been discussed. Hence it is not relevant to this discussion regarding EN-DC. Furthermore, current RAN2 agreement is not to support EN-DC as part of the Suspend.  Hence EN-DC processing delay is not relevant for Resume.  Even if control plane latency is to be considered, it should consider time critical  procedures from end to end delay perspective also considering UE, network node processing and interface delays

	MediaTek
	Increase or keep the same
	Considering the aspects listed in Q5, we think that processing time requirement may have slightly increase due to the high complexity in EN-DC. Although the UE processing power is increased, there aremore job to do in EN-DC reconfiguration. Therefore, we think the time shouldbe increased or at least keep the same value.

	ZTEand Sancechips
	Increase or keep the same
	For NR SA, the processing time can be decreased, but in EN-DC, we share the same view with MediaTek, thatdue to more complexity will be introduced, the RRC processing time should be increased or at least keep the same value.

	Vivo
	Increase or keep the same
	The only reason we think may be considered for decreasing RRC processing times for embedded RRC is UE processing capabilities improvement since Rel-8. But from the aspects considered in Q5, we think RRC processing times for embedded RRC is much more likely to increase. Therefore, the time should be increased or at least keep the same value.

	Huawei&HiSilicon
	Increase or keep the same
	Although the UE processing capabilities improves since Rel-8, we think all other factors listed in Q5 will increase the processing time. So for EN-DC, we think the RRC processing time will be increased or keep the same value.

	LG
	Potentially Increase
	Basically two modules i.e. LTE UE and NR UE are required to involve at one RRC Reconfiguration processing so that at most 2 times of legacy processing time may be needed. Since NR configuration shall be encapsulated and embedded in LTE RRC Reconfiguration message, there may be not many points to reduce processing delay comparing with the total time of two individual processing times of LTE Reconfiguration message and NR Reconfiguration message if requirements of hardware performance would not be developed from the current level.

	CATT
	Increase or keep the same
	We agree with above company comments that even though the UE processing capabilities may have increased, processingtasks are also increased. However some parallel processing may be possible for LTE and NR message processing. Hence the same level of UE processing time requirement as LTE could be maintained.

	VF
	Decrease
	As already stated, the values currently defined are done in rel 8. Those values are not representing the current situation anymore as we observe and has to be reduced by factor 3 to 5 or more even assuming a complexity of EN-DC

	Nokia, Nokia Shanghai Bell
	Decrease
	Values defined in Rel-8 should be reduced as current UE processing capability has increased. As network vendor, we expect it can be reduced by factor 3 to 4, such as 5ms (15ms/3) or less 5ms. 

	Qualcomm
	Increase or keep the same
	We share MediaTek view.

	OPPO
	Increase or keep the same
	We share MediaTek’s view also.

	Samsung
	Increase or keep the same
	Same view with MediaTeck. Regardless of increased hardware performance of UE, aspects listed in Q5 need more processing times compared to Rel-8 LTE processing time.


Summary:

· 3 companies wanted to decrease the processing times 

· 1 company wanted to wait with discussing increase or decrease of processing times until the technical discussion on factors affecting the processing time is completed

· 9 companies wanted to keep the same or increase the processing times 

Rapporteur notes that although the majority view was that processing times should be same or increased compared to the Rel-8 values, there was also support for a reduction of Rel-8 processing times due to increased UE processing capabilities.
Given the aspects listed in Q5, it seems that compared to the processing time of RRC LTE only, processing also the embedded NR RRC message can be expected to either increase the processing time or keep the same, assuming increased RRC processing capabilities of EN-DC capable UEs. This was also the case for LTE DC, where processing time for RRC connection reconfiguration including SCG actions is 20ms, whereas for RRC connection reconfiguration it is 15ms.
What was however not so clear, is what is the reference level for the RRC LTE only messages? Operator reported that the values for RRC processing times in 36.331 no longer represent the current situation in field, and that even with the increased EN-DC complexity, a reduction of 3 to 5 times could be considered.
Thus, rapporteur suggests to continue the discussion on this topic, and to concentrate on what is the current baseline, to which the processing time of LTE RRC with embedded NR RRC should be compared.
Proposal 6 Continue discussion on RRC processing time for LTE RRC connection reconfiguration including NR RRC, with focus on what is the current baseline, to which the processing time should be compared.

2.6 Processing time subcases for embedded RRC
In LTE RRC, there are different requirements depending on contents of RRCConnectionReconfiguration. For LTE RRC connection reconfiguration with embedded NR RRC, the following subcases could be identified:
	RRC Connection Control Procedures

	RRC connection re-configuration (NR measurement configuration)

	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	X
	

	RRC connection reconfiguration (NR SCG establishment/ /modification/release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	X
	


Question 7: Use the above subcases of RRCConnectionReconfiguration for processing time requirements for EN-DC. Yes/No?
	Companies
	Yes or No
	Remark

	Ericsson
	Yes
	

	Intel
	Yes
	LTE has different processing time requirements for different cases.  Embedded NR message should also be handled similarly.

	MediaTek
	Yes
	

	ZTEand Sanechips
	Yes
	

	vivo
	Yes 
	

	Huawei&HiSilicon
	Yes
	

	LG
	Yes
	

	CATT
	yes
	

	VF
	No
	Well, Even with LTE the requirements for different use cases are very similar and assuming that processing time is drastically reduced, there is no need to differentiate between 3 and 4 and 5 ms in my view.

	Nokia, Nokia Shanghai Bell
	Yes
	

	Qualcomm
	Yes
	Agree with Intel that the embedded NR RRC case should have different processing time requirement (i.e. longer processing time) than other cases (e.g. single LTE RRC message case).

	OPPO
	Yes
	

	Samsung
	Yes
	


Summary:

11 out of 12 companies agree with the selected subcases of RRCConnectionReconfiguration for processing time requirements for embedded RRC.

Rapporteur suggests following the majority view.

Proposal 7 The following two subcases are defined for RRCConnectionReconfiguration including NR RRC:
-
RRC connection re-configuration (NR measurement configuration)
-
RRC connection re-configuration (NR SCG establish/mod/release)
2.7 Other aspects
If there are other aspects to be handled as part of this e-mail discussion, companies are requested to provide their input in the table below.
	Companies
	Comment/ question/ suggestion
	Ref

	
	
	


3 Conclusion
Based on the discussion in section 2, the following proposals are made:

Proposal 1
A joint processing time requirement is defined to LTE reconfiguration message with embedded NR RRC part.
Proposal 2
The processing time requirement for NR RRC received over SRB3 is defined in 38.331.
Proposal 3
The processing time requirements only apply to the case where the UE receives one RRC message at a time.
Proposal 4
The processing time definition and unit of LTE RRC is applied also for LTE RRC with embedded NR RRC.
Proposal 5
Following aspects should be considered when deciding RRC processing times for LTE RRCConnectionReconfiguration with embedded NR RRC: 
- LTE and NR ASN.1 decoding and encoding 
- Configuration time including coordination between LTE and NR part of UE 
- Encoding of LTE and NR complete message 
- Increased complexity due to introduction of new features and RRC IEs in LTE-A and NR 
- UE processing capability improvements since R8
Proposal 6
Continue discussion on RRC processing time for LTE RRC connection reconfiguration including NR RRC, with focus on what is the current baseline, to which the processing time should be compared.
Proposal 7
The following two subcases are defined for RRCConnectionReconfiguration including NR RRC: 
- RRC connection re-configuration (NR measurement configuration) 
- RRC connection re-configuration (NR SCG establish/mod/release)
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