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1. Introduction

This document contains email discussion: 

· [103bis#53][NR/eCA-DC] – Signaling  (Ericsson)

Discuss signalling for measurement reporting and identify options for:

When availability of measurements is indicated

When measurement results are provided 

Discussion should consider NR IDLE mode and INACTIVE mode separately 


Intended outcome:  Suggested proposals for next 


Deadline:  Before the next meeting

2. Discussion

The purpose of this email discussion is to identify the different options available for signaling the availability of early measurements as well as the actual sending of the early measurements. The options identified here are based on the contributions [1]-[14] in RAN2#105 and the online discussion during the meeting. Companies are also welcome to include other viable options that are not covered here. 
Disclaimers:

· As per the agreements in the meeting, the IDLE and INACTIVE mode handling will be discussed separately. 
· Since both EN-DC and NR-DC are within the scope of this WI, the discussion is targeting both LTE and NR specifications.  For the sake of brevity, the example signaling diagrams show only the NR case (the LTE case can simply be derived by replacing the message with the LTE version, e.g. RRCConnectionResumeRequest instead of RRCResumeRequest). 
· Like in the LTE euCA case, it is possible to configure IDLE/INACTIVE measurements via SIB signaling instead of dedicated configuration in RRC Release. As the measurement configuration is not part of this email discussion, only the case where the UE is configured with dedicated configuration upon release is described below for the sake of brevity. 
3. IDLE to CONNECTED transition in LTE/NR
In this section, we discuss the different solutions identified for early measurement reporting for IDLE mode.   By IDLE mode here we refer to both NR IDLE mode and LTE IDLE mode (without suspension)
3.1 Solution 1: LTE rel-15 euCA solution
Figure 1 shows the LTE rel-15 euCA solution applied to the NR IDLE mode. The UE is configured with a measurement configuration upon going to IDLE (the content of which is being discussed in email discussion [105 #54]), and the UE performs the measurement in IDLE mode using this configuration. When the connection is established again, the UE will check if the target supports early measurement reporting by reading the SIB and if so, it will indicate that it has early measurement reporting in msg5 (i.e. RRCSetupComplete). Once the security is activated, the network may request the UE via UEInformationRequest to send the early measurements and the UE does so using UEInformationResponse message. 
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Figure 1: Early measurement reporting according to LTE rel-15 euCA during transition from IDLE to CONNECTED
Question 3.1: What are companies’ views regarding adopting the LTE rel-15 euCA solution for the reporting of early measurements during the transition from IDLE to CONNECTED?  
NOTE: This question is applicable only to NR as LTE rel-15 already support this solution.
	Company
	Comments

	MediaTek
	We think the LTE approach could apply to NR as well. We may have to define some RRC message similar to UEInformationRequest / UEInformationResponse in NR. But we did not see any problem to reuse this solution in NR. So, the LTE approach should be taken as a baseline for IDLE mode. Note that NW could send UEInformationRequest before the RRCReconfiguration in above flow chart. Thus NW could actually reconfigure DC/CA at first RRC reconfiguration message.
We think that optimization (i.e. solution 2 and 3) for NR IDLE to CONNECTED mode transition is not really necessary as most UE(s) should be in INACTIVE state in NR. There is clear benefit to put a UE in INACTIVE state and we assume that INACTIVE state will somehow replace the IDLE state in NR. 

So, in our view, the LTE baseline is enough for IDLE mode.  

	Qualcomm
	Support. We think it seems the only way to support early measurement during the transition from IDLE to CONNECTED if we keep the general principle that measurement results can only be reported after AS security is activated.

Meanwhile, we have a comment on the flow chart. It seems the two RRCReconfiguration messages between SMC and UEInformationRequest are not necessary because RRCConnectionSetup can carry MCG configuration, to transmit UEInformationRequest/Response with SRB1. Thus, gNB can send UEInformationRequest upon reception of SecurityCommandComplete message

RRCSetup-IEs ::=

SEQUENCE {


radioBearerConfig




RadioBearerConfig, 


masterCellGroup




OCTET STRING (CONTAINING CellGroupConfig),


lateNonCriticalExtension


OCTET STRING


OPTIONAL,


nonCriticalExtension



SEQUENCE{}


OPTIONAL
}



	CATT
	Solution 1 is a baseline for early measurement reporting during the transition from IDLE to CONNECTED. But compared with solution 3, more delay is introduced. Furthermore, if early measurement reporting is not available, available measurement results of serving cell and/or neighbour cells for cell (re)selection can be reported to assist the network to configure CA/DC. The detail solution is added in section 3.4.

	ZTE
	We think it's reasonable to adopt the LTE rel-15 ueCA solution for reporting early measurement during the transition from IDLE to CONNECTED. 

	NEC
	The solution 1can be applied for early measurement reporting in NR. Further modification/ optimization can be discussed on top of this.

	Nokia
	We do not see need to deviate from LTE euCA solution. 

	Intel
	This is the basic approach to handling early measurements in NR. The next questions try to optimize this. So atleast this should be supported.

	LG
	It seems to be not beneficial when just adopting the LTE ueCA solution for early measurement reporting as it is. First of all, if a UE reports idle measurement after security activation (as Rel-15 euCA), there is no latency reduction gain for fast CA/DC setup compared to Rel-15 LTE scheme. Second, early measurement reporting in euCA focused only CA setup not DC setup. It is certain that latency of DC setup will be increased compared to CA setup such as for SN addition, performing RACH to PSCell. Hence, it’d better to consider enhanced procedure for DC setup in this WI.

	Xiaomi
	We don’t support it as  it breaks the rule of not reporting MR before security activation.

	OPPO
	If the measurement configuration is E-UTRAN frequency list and NR frequency list, we support to rely on LTE euCA as baseline.

	Interdigital
	We think euCA approach described in this question can be used as a baseline for IDLE to CONNECTED transition.  Measurements should not be reported earlier that security setup.

	vivo
	As the legacy solution, we could support this solution.

While, we think solution 3 is an optimized solution. If solution 3 was denied, solution 1 is ok to us.

The legacy LTE eUCA solution can be used as baseline for the reporting of early measurements during the transition from IDLE to CONNECTED.

	Apple
	LTE euCA solution can be taken as the baseline. And further optimization can be considered if needed. 

	Samsung
	This can be the baseline to report the measurement early in NR. We can discuss to what extent it can be optimized. In addition to this, the system information should broadcast the availability for reporting as a baseline.

	Ericsson
	The LTE euCA solution can be adopted as a baseline solution for NR IDLE mode.

	Huawei
	Yes, this solution should be adopted by NR for early measurement reporting. And as rapporteur indicated, this is already supported by R15 LTE euCA, but it is still worth to clarity that the LTE euCA reporting signalling framework should be extended to report early measurements on NR frequency for EN-DC.  


Summary: 
There seems to be a consensus that the LTE rel-15 euCA solution should be the baseline for NR IDLE mode.
3.2 Solution 2: reporting early measurements before security activation
In both NR and in LTE, measurement configurations in RRC_CONNECTED may be provided before security is activated, while measurements shall not be reported until security is activated. Hence, during an IDLE to CONNECTED transition, the UE first needs to complete the initial security activation to be able to transmit a measurement report.

However, for early measurements, it has been argued that this requirement could be revisited (e.g. [12] and Figure 2 shows such a solution where the UE reports the idle measurements even before security activation. The initial steps are like solution 1 but the UE will indicate that it has early measurement reporting in msg3 (i.e. RRCSetupRequest) instead of msg5. The network requests the UE, via an indication in the msg4 (i.e. RRCSetup), to send the measurement report and the UE does so by including it in msg5 or multiplexing it with msg5.  One possible advantage (claimed in [12]) of sending the measurements before security activation is that if the network receives the measurements before sending RRC Reconfiguration, it can use that information to configure CA/DC in the first reconfiguration message, thereby reducing the latency required to setup CA/DC (while in solution 1, two extra RTTs are required before CA/DC can be configured via the early measurements). 
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Figure 2: Early measurement reporting before security activation during transition from IDLE to CONNECTED

Question 3.2a: NR: What are companies’ views regarding solution 2 where the early measurement reports are sent (multiplexed with) msg5 during the transition from IDLE to CONNECTED?
	Company
	Comments

	MediaTek
	As our reply to question 3.1, we don’t see much benefit to complicate the IDLE to CONNECTED transition. Furthermore, there is size limitation in MSG3, we prefer not to introduce additional bit unless it is really essential. Note that in Solution 1, NW could also reconfigure DC/CA in 1st RRCReconfiguration (by sending UEInformationRequest before the RRCReconfiguration). So, the benefit from Solution 2 is not so much and we prefer to use simple solution for IDLE mode. 
In summary, we prefer to use LTE baseline (solution 1).

	Qualcomm
	No, we think this approach breaks the general principle that measurement results can only be reported after AS security is activated. So, we don’t support.



	CATT
	Measurement report is not allowed until security is activated. Solution 2 will introduce security issue (eg. Tracing UE location) as information is transmitted by the UE without security activation. Any security aspects should be checked with SA3.

	ZTE
	We see no need to optimize the report procedure for this case. Early measurement is not needed for the network before SMC. Furthermore, it should be clarified first whether MR without security protection is acceptable.

	NEC
	No. The same security policy as LTE should be kept for NR.

	Nokia
	No need to complexify this issue. Reports to be sent after SMC. Anyway this is not only RAN2 issue if we want to change security requirements.

	Intel
	Agree with other companies here, cannot send measurement results without security protection. 

	LG
	In this email discussion, our solution is introduced [12]. But our approach is different as described in fig 2 of this email discussion. Below is our solution.
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We do not prefer available indication in MSG3 due to size limitation Also, we think ‘Meas request’ in MSG4 doesn’t need when assuming, the ‘Meas request’ can be (implicitly) configured in release message when entering into RRC idle or existing info in SIB can cover the ‘Meas request’

Hence, without any indication/request in MSG3/4, a UE will send RRCSetupComplete message including essential information after performing idle measurement. Of course, the size of essential information would be reduced compared to legacy measurement report. RAN2 needs to discuss how to define the essential information.

	Xiaomi
	Not support

	OPPO
	If the measurement results are not RSRP/RSRQ but good cell list identified by cell id, we support the measurement reporting before AS security activation. Otherwise, we do not support to report RSRP/RSRQ kind of measurement before AS security activation as RAN2 once agreed.
We think report good cell list ordered by the RSRP value to the network instead of RSRP/RSRQ measurement results should be considered in this WI.


	Interdigital
	We think it would be best to keep the assumption that measurement reports before security activation is not permitted.  Enhancing IDLE to CONNECTED transition by breaking a previously assumed security principle may not be desirable, given the main state for power savings for a UE will be INACTIVE.

	vivo
	It is necessary for early measurement reports to be sent after security activation.

Compared with solution1, the solution2 can fast the CA/DC configuration at the cost of reporting unciphered measurement result. In our understanding, the solution2 may disclose UE’s privacy information, e.g. the location.  The loss outweighs the gain.
Therefore, we don’t support solution 2.

	Apple
	Not support. 

For detailed measurement report, we prefer to keep the rule to report it in safe way.    

	Samsung
	We don't see a big benefit on this approach given that it may cause the security issues and the indication of Msg3 seems expensive. 

	Ericsson
	Sending the idle measurements before security activation violates current security requirements.

	Huawei
	This is against security policy that measurement results can be only send after AS security activation.


Question 3.2b: LTE: What are companies’ views regarding applying solution 2 also to LTE? 
	Company
	Comments

	MediaTek
	Similar comments as in question 3.2a. We prefer to keep LTE solution without further complicate the system.

	Qualcomm
	 No, we think this approach breaks the general principle that measurement results can only be reported after AS security is activated. So, we don’t support.



	CATT
	Not support

	ZTE
	Same comments as for question 3.2a: not needed

	NEC
	Solution 2 is not applicable to LTE, either.

	Nokia
	not needed

	Intel
	Agree with other companies here, cannot send measurement results without security protection.

	LG
	We are generally OK to adopt the selected solution if some solution is selected in this WI. However, it should be discussed after selecting solution. 

	OPPO
	Same rules should be applied as that in NR.

	Interdigital
	Similar to our comments in question 3.2a – we think existing security principles should be maintained.

	vivo
	Similar with NR, It is also necessary for LTE early measurement reports to be sent after security activation.

	Apple
	Same view as in question 3.2a.  

	Samsung
	Not needed.

	Ericsson
	Same as above (Q 3.2a)

	Huawei
	Not needed.


In current IDLE to CONNECTED transition, security is not activated until SMC is performed. According to security requirements, measurement configurations can be received without security activation, while measurement reports can be sent only after security activation. Some companies (e.g. [12]) have argued that the idle mode measurements are different from connected mode measurements and do not necessarily mandate security activation because only the bare minimum information can be sent to facilitate CA/DC setup without risking security problems such as tracing location. 
Q3.2c: What are companies’ views concerning the existing security requirements and their applicability to sending early measurements as in solution 2? 
NOTE: This question applies to both LTE and NR.

	Company
	Comments

	MediaTek
	Idle and connect mode measurement could measure to the same target in this scenario. If it is risky to send connect mode measurement results before security activation, we assume that the same risk apply to idle mode measurement results. Basically, the measurement results are the same.

We are not so sure about the security threat in this solution (maybe we should consult SA3?). But we prefer to be cautious and keep the same security principle as LTE.

	Qualcomm
	We should keep the existing security requirements. We don’t see strong justification why such requirement can be overridden in idle measurements. Even if majority thinks this principle can be overridden, the SA3 involvement is required.

Note that this principle is captured in both TS36.331 (section A.6) and TS38.331 (section B.1):

Measurement configuration may be sent prior to security activation. But: In order to protect privacy of UEs, MEASUREMENT REPORT is only sent from the UE after successful security activation



	CATT
	Based on the existing specification, measurement reports cannot be sent until security activation. In addition, whether the bare minimum information (which is not clear now) can be sent without risking security problem may need to be checked with SA3.

	ZTE
	One aspect is that up to now there is even no agreement on the content of early measurement report (which is being discussed in another email discussion). So it’s difficult to judge whether the security requirements can be alleviated with respect to connected mode measurements.

In any case we agree SA3 should be consulted before potentially deciding to deviate from the current approach.

	NEC
	The early measurement reporting does not justify the change of fundamental security requirements of not reporting measurements before security activation.

	Nokia
	RAN2 cannot decide to send measurement results prior security activation. So security should be activated prior sending results.

	Intel
	Requires SA3 to make any changes. We prefer to keep security requirements for measurement results in idle as well.

	LG
	We think some information in measurements can be provided to the network before security activation. It is beneficial to reduce latency for setup CA and DC. Without such consideration, there is no enhancement as compared to Rel-15 euCA. We can discuss which information can be provided to the network before security activation. 

	Xiaomi
	SA3 is responsible for this.

	OPPO
	RAN2 once agreed that RSRP/RSRQ kind of measurement results will be reported after AS security activation.
We think report good cell list ordered by the RSRP value to the network instead of RSRP/RSRQ measurement results should be considered in this WI.

	Interdigital
	The difference between IDLE mode measurements and CONNECTED mode measurements from a security perspective that would may it acceptable to send IDLE mode measurements prior to security activation is not clear.  We think there are security impacts for either case and it is preferable to maintain the current rule.

	vivo
	We prefer not to send unciphered measurement report to avoid potential security risk, e.g. reveal UE located.

	Apple
	We should consult with SA3 on security issue.   

	Samsung
	The conventional security requirements should be kept for IDLE mode measurement reporting as well. To enhance something, SA3's work would be needed. 

	Ericsson
	Same view as Q3.2a/b

	Huawei
	Do not see lots of difference between IDLE measurement result and CONNECTED measurement result, so early measurement result should also follow the security policy.


Summary: 
There seems to be a consensus that sending the full idle measurement results before security activation violates the current security requirements. However, some companies want to consider the possibility to send some essential information related to idle mode measurements before security activation.

3.3 Solution 3: reporting early measurements after security activation but before the first RRC reconfiguration
An intermediate solution between solution 1 and 2 is to send the early measurements after security activation but before the reception of the first RRCReconfiguration message. This could have the possible advantage of solution 2 (i.e. measurements available before RRC reconfiguration is sent), without the need to reconsider the current security requirements for measurement reporting. This is illustrated in Figure 3. The initial steps are like solution 1 and the UE will indicate that it has early measurement reporting in msg5.  The network requests the UE, via an indication in the SecurityModeCommand message, to send the measurement report and the UE does so by including it in the SecurityModeComplete message or multiplexing it with that message. There can also be variants of this solution (e.g. availability can be indicated in msg3 as in solution 2, UEInformationRequest can be multiplexed with SMC, etc.), as long as measurements can be available at the network before the RRCReconfiguration is sent.
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Figure 3: Early measurement reporting after security activation but before RRC reconfiguration during transition from IDLE to CONNECTED

Question 3.3a: NR: What are companies’ views regarding solution 3 where the early measurement reports are sent after security activation but before the first RRC reconfiguration during the transition from IDLE to CONNECTED?
	Company
	Comments

	MediaTek
	The solution somehow resolve the concern on MSG3 size and security. However, this solution is almost the same as solution 1 if SecurityModeCommand and UEInformationRequest are sent in the same TTI to the UE. Even if we use LTE baseline (solution 1), the NW is able to doing this. So, we don’t see much benefit to have solution 3. In addition, Adding measurement report in SMC procedure is strange and we prefer not to complicate the SMC design. 

As our reply to question 3.1, we think that LTE approach is enough.

	Qualcomm
	We don’t support. We think this solution requires significant changes in SMC signalling and procedure, which is not a clean design. For example, if SMC failed, how does the UE handle the early measurement results on top of the complex procedure of section 5.3.4.3 of TS 38.331 or of section 5.3.4.3 of TS 36.331? We don’t think it is worth studying this solution. 

In addition, as we comment in Question 3.1, the 2 RRCReconfiguration messages RRCReconfiguration messages between SMC and UEInformationRequest are not necessary, i.e. gNB can send UEInformationRequest upon reception of SecurityCommandComplete message. Thus, solution 3 can only save one RTT time. We think this latency reduction gain is marginal.



	CATT
	Solution 3 can reduce the latency compared with solution 1and also solution 3 doesn’t have security issues as in solution 2. Therefore we support solution 3. Furthermore, if early measurement reporting is not available, available measurement results of serving cell and/or neighbour cells for cell (re)selection can be reported to assist the network to configure CA/DC. The detail solution is added in section 3.4.

	ZTE
	We prefer to keep separate messages for SMC procedure and early measurement reporting. And in general it's up to network implementation to decide whether the first RRC reconfiguration is transmitted before early measurement report is acquired.  Thus, it should not be mandatory to multiplex these two messages with SMC messages.

We also note that there is no issue to multiplex UEInformationRequest with SecurityModeCommand, and multiplex UEInformationResponse with SecurityModeComplete. In practice, the supposed benefits of solution 3 can already be achieved by current spec.

	NEC
	Not support. Similar view as Qualcomm and ZTE. To us, this seems the unnecessary optimization. 

	Nokia
	We should not make SMC design unnecessarily complex. If the multiplexing comes for free then it is fine to allow multiplexing measurement results in same transport block with SMC but we do not need to optimize for that behaviour.

	Intel
	As indicated by other companies above, RRC message for the request for measurement results can be multiplexed in the same TTI as SMC, and can be handled after the security context is activated. So in effect sol1 and sol3 can be considered as different implementations of NW. 

	LG
	We think that this solution seems to be not beneficial when RRCReconfiguration message and SecurityModeCommand are provided in the UE within same TTI. In this case, another RRCReconfiguration message is necessary after receiving early measurement reporting. 

	Xiaomi
	We don’t see much gain of this solution. gNB can send reconfiguration message at the same time with SecurityModeCommand. It means that UE can do RRC reconfiguration in parallel with security activation, and the timing to send RRCReconfiguration complete message may be very close to Security Mode Complete message. So the gain is negligible.

	OPPO
	Support it. If so, no need to introduce UE Information procedure in NR.

	Interdigital
	We agree with the companies that point out that the same savings in latency can be achieved if the network sends SMC and early measurement request in the same TTI, and so we don’t see a large benefit of this solution.

	vivo
	It is an optimized solution for NR. The solution realizes the earlier measurement report than the solution utilized in eUCA with the satisfaction of the requirement for the security activation.

The measurement report in solution3 is enciphered. Comparing with solution1, solution3 can fast the measurement report without causing security risk. As the gain of soluiton3 is only 10~15ms, we think the impact caused by introducing solution3 should be limited, i.e. not change the existing SMC procedure.  For example, we can enhance the specification to allow the SecurityModeCommand /SecurityModeComplete to be multiplexed with the UEInformationRequest/ UEInformationResponse.
With the above restriction, we are fine to introduce solution3.

	Apple
	Not support. We donot prefer to mix the SMC and early measurement report request info in to single RRC message since they are for different purposes. In order to save one RTT time, NW can multiplex transmit SMC message and early measurement report request message and transmit simultaneously. 

	Samsung
	As already mentioned by other companies, it can be done by network implementations. No need to touch the SMC messages.

	Ericsson
	We agree with MediaTek and ZTE that if the LTE euCA solution is adopted (i.e. solution 1 above), current RRC signalling allows the multiplexing of UEInformationRequest with SMC and UEInformationResponse with SMC complete. Thus, solution 3 is a derivative of solution 1.

	Huawei
	If UEInformationRequest can be send before the first RRCConnectionReconfiguration, then this solution does not have much more benefit than solution 1.


Question 3.3b: LTE: What are companies’ views regarding applying solution 3 also in LTE?
	Company
	Comments

	MediaTek
	Similar comments as in question 3.3a. We prefer to keep LTE solution without further complicate the system.

	Qualcomm
	We don’t support. The reason is same as our comments in Question 3.3a.

	CATT
	Solution 3 could also be applied for LTE.

	ZTE
	 Same comments as for question 3.3a: not needed

	NEC
	same as NR. Not support.

	Nokia
	Same as above

	Intel
	LTE can also employ the same thing as in Q3.3a.

	LG
	We are generally OK to adopt the selected solution if some solution is selected in this WI. However, it should be discussed after selecting solution.

	Xiaomi
	Not support.

	OPPO
	No strong opinion, as LTE has UE information procedure.

	Interdigital
	Same comment as section 3.3b.

	vivo
	No strong view.

	Apple
	Same view as in question 3.3a. 

	Samsung
	Same as above

	Ericsson
	Same as above

	Huawei
	No need.


Summary: 
Most companies do not want to modify LTE/NR SMC messages to allow a quicker delivery of early measurements. However, if solution 1 above is adopted, several companies think that current RRC signalling already allows solution 3 by multiplexing the UEInformationRequest/Response messages with SMC message.

3.4 Other solutions 
Here, companies are welcome to propose alternative solutions for the reporting of early measurements in the transition from IDLE to CONNECTED mode. 
Question 3.4: Are there any other alternate solutions for the reporting of early measurement reports during the transition from IDLE to CONNECTED?
NOTE: This question applies to both LTE and NR.

	Company
	Alternate solution

	CATT
	 The network can estimate the rough UE location based on measurement results of serving cell and/or neighbour cells for cell (re)selection.  Smart network is aware of which cell(s) or RAN node(s) has the same coverage and which cells can be configured as Scell(s) or SCG(s) based on the UE rough location. 
During idle mode, UEs will perform measurement for cell (re)selection, and always have measurement results of serving cell and/or neighbour cells for cell (re)selection
Hence, if early measurement reporting is not available, available measurement results of serving cell and/or neighbour cells for cell (re)selection can be reported to assist the network to set up CA/DC, without any additional UE power consumption required for obtaining these measurement results. This is illustrated as below:

[image: image5.emf]UE Network

SIB indicates that early 

measurement reporting 

are supported

RRCRelease(+early meas config)

RRCSetupRequest

RRC_CONNECTED

RRC_IDLE

RRCSetup

RRCSetupComplete(+early meas availability indication or not)

RRC_CONNECTED

SecurityModeCommand(+available meas request)

SecurityModeComplete(+available early meas report, or available meas results for cell 

(re)selection if early meas report is not available)

RRCReconfiguration

RRCReconfigurationComplete


 

	
	The solution 3 is taken as an example to describe how (re)selection measurements could be reported when early measurements is not available at the UE. The measurement reporting to reduce setting up DC/CA can be provided even if early measurement result is not available. If early measurement result is not available, the UE transmits the idle mode cell (re)selection measurement results to the network. The network can use the reported idle mode measurement results and other information at the network in configuring CA/DC for the UE.

	
	


3.5 Summary of solutions for IDLE mode

Based on the discussion above, it is proposed:

Proposal 1 For NR IDLE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is setup will be supported. 

Proposal 2 For both LTE and NR, sending full idle mode measurements before security activation should not be allowed. FFS if some essential information related to idle mode measurements can be sent before security activation.

Proposal 3 SMC procedure should not be modified to enable the signalling of early measurements.

Proposal 4 For both LTE and NR, RAN2 to confirm that UEInformationRequest (or equivalent message to be specified in NR) can be multiplexed with Security Mode Command and that UEInformationResponse (or equivalent message to be specified in NR) can be multiplexed with Security Mode Complete

4. INACTIVE to CONNECTED transition in NR and resuming a suspended connection in LTE 
4.1 Solution 1: LTE rel-15 euCA solution

Figure 4 shows the LTE rel-15 euCA solution applied to the NR INACTIVE mode. The UE is configured with idle measurement configuration upon suspension and the UE performs the measurement in INACTIVE mode using this configuration. When the connection is resumed, the UE will check if the target supports early measurement reporting by reading the SIB and if so, it will indicate that it has early measurement reporting in msg5 (i.e. RRCResumeComplete). The network requests the UE via UEInformationRequest to send the early measurements and the UE does so using UEInformationResponse message. 
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Figure 4: Early measurement reporting according to LTE rel-15 euCA during transition from INACTIVE to CONNECTED

Question 4.1: What are companies’ views regarding adopting the LTE rel-15 euCA solution as is for the reporting of early measurements during the transition from INACTIVE to CONNECTED? 

NOTE: This question is applicable only to NR as LTE rel-15 already support this solution.

	Company
	Comments

	MediaTek
	We agree that Figure 4 is current behaviour for LTE rel-15. However, we think that 3GPP has not discussed the INACTIVE state (in eLTE WI) together with early measurement signalling (in euCA WI). The result is just a combination of 2 WI without any discussion that whether we should have this kind flow to report early measurement for LTE INACTIVE state.

In NR, we would like to have some enhancement for INACTIVE state. As we pointed out in question 3.1, INACTIVE state could be an important use case in NR. Although it seems no problem to reuse the same LTE approach, we prefer to have better solution in INACTIVE state. 

	Qualcomm
	Support. As we comment in Question 3.1, this solution is the only way to consider in Rel-16 DCCA for IDLE UE. Then this solution can also work for INACTIVE UE. 

In addition, we also support solution 2 in Section 4.2. We think it is up to NW configuration whether to go this way (solution 1) or reported in msg5 (i.e. solution 2 in section 4.2).



	CATT
	The security is activated when the UE receives RRCResume message. This is different from the transition from idle to connected case. Hence, compared with the LTE rel-15 euCA solution, inactive Ues can report idle measurement earlier to the network. We think it is useful to allow the measurement reporting as early as possible without security concern.

	ZTE
	Since the UE derives the new key based on the old key and stored NCC during RRC resume procedure, reporting early measurements during transition from INACTIVE to CONNECTED can be optimized with respect to the LTE rel-15 euCA solution.

	NEC
	This can be the solution which is easily applicable for early measurement reporting in transition from Inactive to Connected.

	Nokia
	We should not outrule option for sending measurement results earlier. But we should not either deviate design of IDLE and INACTIVE unnecessarily. Thus it seems best to have different message for sending reports than trying to add them to Resume complete message. Same message can be used both in IDLE and INACTIVE but in INACTIVE state message may be possibly sent earlier due to earlier security activation (and possibly multiplexed with resume complete). 

	Intel
	For INATIVE to CONNECTED transition, we can make use of earlier setup of security context. Which is proposed in Q4.2. However, nothing prevents the NW from using the solution stated in this question (if we agree to add UEInformationRequest/Response). Maybe we can skip having early measurement reporting in UEInformationReq/Res, and just use solution 2 in 4.2.

	LG
	Not support. There is no difference in LTE IDLE. We think more enhancement can be achieved in RRC inactive because many contexts such as security key and SCell configuration are kept in RRC inactive. 

We think the best way for fast setup is to use stored/suspended SCell configuration. First target for setup should be the stored SCell(s) because both of UE and network have already configurations for the stored SCell(s) and it is likely SCell(s) in stored SCell configuration is valid (can be re-used) in RNA area. The detail solution is added in section 4.5.

	Xiaomi
	euCA solution can serve as baseline, but further enhancement is required to further reduce the delay since there is no security issue.

	OPPO
	For RRC_INACTIVE case, if the measurement results are used in RRC Reconfiguration procedure (i.e. SCG will be configured in RRCReconfiguration message), we prefer to use a unified solution as idle mode. We did not see the benefit to report it in RRCResumeComplete message compared use the LTE euCA procedure.
If the measurement results are used in RRC Resume procedure (i.e. SCG will be configured in RRCResume message), we prefer not to report the measurement results to the network, we prefer the measurement results will be used in UE side.

	Interdigital
	The UE maintains its security context in INACTIVE, so there is potential for enhancing the euCA baseline for the UE in INACTIVE.  Other solutions should therefore be considered.

	vivo
	Support.The solution is aligning with the principle the early measurement report is reported with security. The solution can be used as baseline.

	Apple
	During resume procedure, UE will activate AS security upon receiving RRC Resume message. Then UE can report the measurement report earlier and together with RRC Resume Complete message. 

	Samsung
	No critical issue would be foreseen in this approach. We can discuss the enhancement on top of this baseline. 

	Ericsson
	NR INACTIVE can support the LTE euCA solution as a baseline

	Huawei
	This can be adopted by NR INACTIVE and LTE/5GC INACTIVE (for NGEN-DC). Since in R15 a similar RRC_INACTIVE state as NR is introduced for LTE/5GC, the early measurement configuration and reporting should be supported for NGEN-DC too, and the signalling for both of LTE/5GC and NR should be unified to save standardization effort.


Summary: 
Most companies seem to support to adopt the LTE euCA early measurement signalling via UEInformationRequest/Response like message also for NR Inactive mode. 
4.2 Solution 2: reporting early measurements (multiplexed) with msg5
Figure 5 shows a solution where the UE can report early measurements (multiplexed) with msg5. The initial steps are like solution 1, but the UE indicates the availability of inactive measurements in msg3 (i.e. RRCResumeRequest). Upon receiving resume request the network may request the UE to send the early measurement in msg4 (i.e. RRCResume) or multiplexed with msg4 (e.g. UEInformationRequest) and the UE does so using msg5 or multiplexing it with msg5 (e.g. UEInformationResponse). Unlike the case of the transition from IDLE to CONNECTED, there are no security concerns in the INACTIVE case (and also resuming from suspended mode in LTE) as the security is activated by the time the UE sends msg5. 
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Figure 5: Early measurement reporting with msg5 during transition from INACTIVE to CONNECTED

Question 4.2a: NR: What are companies’ views regarding the reporting of early measurements (multiplexed) with msg5 during the transition from INACTIVE to CONNECTED? 

	Company
	Comments

	MediaTek
	Since RRC Resume procedure could be performed more frequently than RRC establishment procedure, we think that further optimization should be considered. 

The solution does not have security concern but it still increases the MSG3 size. We think that new indicator in MSG3 is not really necessary. The NW could just request the UE to report early measurement in MSG4 if it wants to know. The UE include the measurement result (if available) in MSG5. 

With this modification, we support to use solution 2 for INACTIVE mode.

	Qualcomm
	Support. This solution can report measurement results as early as Msg5 (RRCResumComplete message) with minor spec changes, which may only include:

1. Add 1 bit early MR availability in RRCResumeRequest message

2. Add 1 bit in early request in  RRCResume message

3. Add IE MeasurementResults in RRCResumeComplete message to include early measurement results performed in INACTIVE state.
Note that in RRCResume message, NW can include UE specific MCG lower layer configuration, so the above bulletin 3 should not have coverage issue. So, RAN1 input is not required.

Finally, as we comment in Question 4.1, we think solution 1 can also be supported for INACTIVE UE, and thereby it is up to NW configuration whether to go with solution 1 or solution 2.

	CATT
	Compared with the LTE rel-15 euCA solution, reporting of early measurements (multiplexed) with msg 5 can reduce the delay without security issue. Solution 2 is simple and reasonable and we support solution 2 for inactive Ues. Considering the limited size of MSG3, we prefer no early measurement availability indication is added in RRCResumeRequest message. If the network needs some assistance info to reduce delay setting up CA/DC, it can request UE to report measurement results in RRCResume message directly.
Furthermore, if early measurement reporting is not available, available measurement results of serving cell and/or neighbour cells for cell (re)selection can be reported to assist the network to configure CA/DC. The detail solution is added in section 4.5.

	ZTE
	This solution is easier to implement than other options. To include measurement reports in RRCResumeComplete is more straightforward than multiplexing UEInformationResponse with RRCResumeComplete in the same TTI.

However, it is unclear whether the availability indicator can be included in msg3 because of the very limited spare space (only one spare bit in RRCResumeRequest and RRCResumeRequest1). But the solution would work even if the availability indicator cannot be included in msg3. Without such indicator, the network can anyway request early measurement report in msg4. If the UE has valid a measurement result, it reports the MR via msg5. 

	NEC
	If RAN2 can confirm that the msg3 size (i.e. spare bits) is not a problem, we support. We do not think it is good to support the modified solution without indicator in msg3 (as proposed comments above), where the network blindly requests a UE to report the early measurements. If the network provide much grant but the UE was not configured with early measurement reporting, the grant is too much and wasted.

	Nokia
	See to comment above.

	Intel
	We agree to this solution. We also agree that NW can blindly set the bit for requesting measurement results in MSG4 (RRCResumeRequest) without any addition to MSG3. We also favour adding the measurement results handling in the IE in RRCResumeComplete.

	LG
	We also have a concern to add new bit in MSG3. We think ‘Request’ in MSG4 doesn’t need when assuming, the ‘request’ can be (implicitly) configured in release message when entering into RRC inactive or existing info in SIB can cover the ‘request’. 

We think the best way for fast setup is to use stored/suspended SCell configuration. First candidate target for setup should be the stored SCell(s) because both of UE and network have already configurations for the stored SCell(s) and it is likely SCell(s) in stored SCell configuration is valid (can be re-used) in RNA area. The detail solution is added in section 4.5.

	Xiaomi
	For non-stationary UEs, we support this solution. For stationary UEs, further enhancement is possible.

	OPPO
	NO.
We did not see the benefit to report it in RRCResumeComplete message compared use the LTE euCA procedure if the measurement results will be used in RRCReconfiguration message (i.e. SCG will be configured in RRCReconfiguration message).

	Interdigital
	We think this solution is a good candidate for INACTIVE to CONNECTED transition.  It saves the time needed for an additional signalling exchange of (compared to euCA), and there is no security issue given that the UE is already able to protect the measurement reports at the time of transmitting MSG5.

	vivo
	We agree with MTK, the indication in RRCResumeRequest is not necessary, and carry such indication may not possible considering the size limitation of MSG3. With the modification, we support this solution.

	Apple
	Support. Furthermore, we agree with other companies that it is unnecessary to change RRCResumeRequest. NW can directly request UE early measurement in RRCResume message, and UE will report it if UE has available measurement results. 

	Samsung
	For the RRC resume procedure, the time point of security activation is different from RRC connection procedure, and thereby we can do further optimization like solution 2 but we are not sure if 1 bit expensive indicator in Msg3 is really needed. The system information should broadcast the availability for reporting as a baseline.

	Ericsson
	We support this solution. Our understanding is that all configurations via RRC will be saved in the UE Inactive AS context (see CR R2-1902744 agreed in RAN2#105), including the inactive measurement configuration provided via RRC Release, if any. As such, the network will know if the UE has been configured with Inactive measurement or not. Therefore, the indication in msg3 may not be required. If this is agreed (i.e. indication is not required in msg3), actually current RRC signalling allows the multiplexing of msg4 and UEInformationRequest as well as the multiplexing of msg5 and UEInformationResponse, thereby allowing this solution to be realized without any further specification changes (apart from adopting LTE euCA base line solution)

	Huawei
	The UE just could send the measurement results in Msg.5 based on network capability indicator in SIB without indicating the availability in Msg.3. Still, further optimizations allowing to add (P)SCell in RRCResume could be considered.


Question 4.2b: LTE: What are companies’ views regarding supporting solution 2 also during resuming a suspended connection in LTE? 
	Company
	Comments

	MediaTek
	It would be good to align with NR (i.e. also have this solution for INACTIVE state).

	Qualcomm
	It is our understanding that LTE suspend/resume is not within scoping of Rel-16 DCCA enhancement. It needs to be discussed in LTE session.



	CATT
	We support applicability of solution 2 during resuming a suspended connection in LTE.

	ZTE
	This solution could be used also in LTE (with the same comments as for question 4.2a.

	NEC
	same view as Qualcomm, although technically speaking, this is applicable to LTE.

	Nokia
	If we have solution it could be used also in LTE assuming LTE is in the scope of this WID and it comes somewhat free. We don’t see strong need to optimize LTE INACTIVE state as whole functionality is not maybe yet even fully specified. 

	Intel
	We agree, this way the resumption handling of LTE and NR are aligned, same comments as MediaTek.

	LG
	We also think this is not scope in this WI. Additionally, discussion for whether idle measurement in Rel-15 LTE euCA is supported in RRC inactive is pending and will be handled in eLTE session of upcoming meeting. We think the discussion also include LTE suspend/resume.

	Xiaomi
	Low priority

	OPPO
	NO

	Interdigital
	We think we should align the solutions for LTE and NR.

	vivo
	We are fine to introduce the solution2 in LTE.

	Apple
	We prefer to align with LTE and NR if LTE inactive state to connection state transition is taken into account in this WI. 

	Samsung
	We can keep the principle of LTE suspend/resume procedure as it is. However, the INACTIVE support of LTE connected to 5G CN would be better to align with NR.

	Ericsson
	We support this solution for LTE as well. If we also amend LTE specs to store the IDLE/INACTIVE measurement configurations in the UE context, then the solution can actually be realized in LTE without any additional specification changes (see comments above regarding the need for indication in msg3).

	Huawei
	LTE RRC_INACTIVE is not in the scope of the WI but it is ok if the same solution can be used without any extra work.


Summary: 
Almost all companies support the solution of including measurements in msg5 or multiplexed with msg5 for NR. There are several companies that do not want the introduction of the availability indication in msg3. There is no consensus regarding whether to include the measurement results in a new IE within the RRCResumeComplete message or multiplex it with that message.

For LTE, some companies raised a concern that LTE INACTIVE state is not within the scope of this discussion. There seems to be no consensus whether to support this solution for LTE IDLE with suspended or LTE INACTIVE.
4.3 Solution 3: reporting early measurements multiplexed with msg3

Figure 6 shows a solution where the UE can report early measurements (multiplexed) with msg3. The UE is configured with idle measurement configuration upon suspension and the UE performs the measurement in INACTIVE mode using this configuration. When the connection is resumed, the UE will check if the target supports early measurement reporting by reading the SIB and if so, it may indicate that it has early measurement reporting in msg1 (i.e. Random Access), e.g. as in Early Data Transmission (EDT) LTE Rel-15. The network may then request the UE to send the early inactive measurement in msg2 (i.e. Random Access Response) and the UE does so by multiplexing it with msg3.   
In NR, unlike the case of the transition from IDLE to CONNECTED, there are no security concerns in the INACTIVE case as the security is activated by the time the UE sends msg3. One of the advantages of this solution is the possibility to resume and/or configure CA/DC in the RRCResume message based on reported early measurements.

On the other hand, for the suspended RRC connection in LTE, there are similar security concerns as in the IDLE case as the security is not resumed before the reception of the RRCConnectionResume message.
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Figure 6: Early measurement reporting with msg3 during transition from INACTIVE to CONNECTED

Question 4.3a: NR: What are companies’ views regarding the reporting of early measurements multiplexed with msg3 during the transition from INACTIVE to CONNECTED? 

	Company
	Comments

	MediaTek
	We have strong concern on the MSG3 size and don’t know how to report early measurement results in RRCResumeRequest. Note that the size of measurement results could be large, it is not just a single indicator. We prefer not to modify the RACH procedure for simplicity. 

Furthermore, the solution does not reduce setup time compared to solution 2. The NW still configure the DC/CA in 1st reconfiguration after RRCResumeComplete. It is not necessary to have this solution. 
So, we do not support solution 3. 

	Qualcomm
	Support. We can see some benefit if measurement results can be reported as early as Msg3 (e.g. Msg4 can directly resume DC/CA). Can discuss further technical details based on Figure 6.

	CATT
	For solution 3, there are some issues need to be further discussed:

· Whether specific preambles are introduced for early measurement report.

There are some issues as listed below which need to address before adopting this solution. 1) Will integrity protection and/or ciphering be applied to early measurement report?  2) Which key will be used for early measurement report?  3) How will the ng-RAN node (serving ng-RAN node or anchor ng-RAN node) handle early measurement report?
Furthermore, the network may release the UE into inactive or idle directly after receiving RRCResumeRequest message, or do not want to configure UE with CA/DC. In this case, early measurement report is useless with extra radio resource overhead, especially additional preamble overhead.

Considering complexity and limited benefit, solution 3 is not preferred.

	ZTE
	In LTE EDT solution, the preamble space is partitioned to indicate whether larger UL grant of message 3 is required.

This kind of solution would bring complexity in preamble partitioning due to MR size variation.  It would be very hard to configure the preamble space partitioning and corresponding UL grant sizes. As a consequence, in most cases either the MR would not fit into msg3, or the predefined UL grant would be wasted for small size MR (when a large UL grant is configured to fit possibly large size MR). Having finer granularity partitioning and UL grant size steps will increase preamble collision and then degrade RACH efficiency.

Furthermore, including early measurement report in msg3 might potentially be helpful for MCG CA configuration only (delay to configure MCG CA could be saved by 2 RRC RTTs, compared to using msg5).

On the other hand, to configure DC via RRCResume based on early measurement report, 2 extra Xn RTTs (due to SN addition procedure) are needed before transmitting RRCResume to the UE, and this should be avoided.

In summary, we don't really support solution 3.

	NEC
	We do not see a need of this optimization considering the complexity as commented by companies.

	Nokia
	This would results in overly complex solution that most likely wont be usable in real networks.  So no support.

	Intel
	We are not sure how the security will be handled for measurement results if sent in MSG3. And how the MSG3 size can accommodate the results. We do not support this.

	LG
	Not support. We also have strong concern in MSG3, impact in MSG 1/2 and security of MR as other companies mentioned. 

	Xiaomi
	Don’t support this. Msg3 size is quite limited, it is not suitable to carry measurement results, which consumes a lots of bits.

	OPPO
	NO, too complex and MSG 3 size concern.

	Interdigital
	This solution would further reduce the latency compared with Solution 2.  However, we share the concern that it may result in complexity related to 1) Partitioning of the preambles to properly indicate the size of MSG3 to support different sizes for the measurement report, and 2) Security of measurement reports in MSG3, given they would need to be encrypted with the new key for new gNB to understand them.

	vivo
	No support.
We have two concerns about this solution. The first one is the size of MSG3. In NR, the measurement result may be rather large given the beam level measurement result can be included. The msg3 may not enough to accommodate the whole measurement result. The second one is the portion of preamble for early MR, it will increase the collision rate of MSG1.

	Apple
	In general, we support to report the measurement result as early as possible. 
But for the solution 3 as shown in Figure-6, it requires the enhancement on RACH procedure and security activation. In order to report detailed measurement results, further PRACH/preamble resource partition is required for NW to provide the large UL grant for Msg3, and AS security should be activated upon transmitting the RRCResumeRequest message. It seems the impact is a bit big. 



	Samsung
	Not support this. The security issues as well as the coverage issues would be foreseen.

	Ericsson
	We believe that making inactive measurements available before the Resume message is sent can greatly reduce the CA/DC setup latency.  Yes, there can be some issue regarding msg3 size, as others have noted above. However, there should be no concern regarding security because the measurement can still be encrypted and integrity protected if it is multiplexed in msg3.

	Huawei
	Even for EDT, it depends on UE capability and network capability, so this solution cannot be suitable for most UEs. However, there would be benefits and measurements can indeed still be encrypted and integrity protected



Question 4.3b: LTE: What are companies’ views of applying solution 3 also during resuming a suspended connection in LTE? 
	Company
	Comments

	MediaTek
	Similar view as in our reply of Question 4.3a. We do not support this solution.

	Qualcomm
	It is our understanding that LTE suspend/resume is not within scoping of Rel-16 DCCA enhancement. It needs to be discussed in LTE session.



	CATT
	Not support.

	ZTE
	Same comments as for question 4.3a: We do not support solution 3.

	NEC
	Not support

	Nokia
	Same as above

	Intel
	Same as for Q4.3a. Do not support.

	LG
	We also think this is not scope in this WI. Additionally, discussion for whether idle measurement in Rel-15 LTE euCA is supported in RRC inactive is pending and will be handled in eLTE session of upcoming meeting. We think the discussion also include LTE suspend/resume.

	Xiaomi
	No

	OPPO
	NO

	Interdigital
	Same view as our reply for Q4.3a.

	vivo
	No support.

	Apple
	Same view as in question 4.3a.

	Samsung
	Not support

	Ericsson
	For LTE INACTIVE, the solution is applicable. For LTE IDLE with suspended, we don’t support this solution as security is not up yet until resume message is received.

	Huawei
	We could adopt the same solution if it works without modifications.


Q4.3c: LTE: What are companies’ views concerning the existing security requirements and their applicability to sending early measurements using solution 3 when resuming a suspended connection in LTE? 

	Company
	Comments

	MediaTek
	Similar view as in our reply of Question 3.2c. But we prefer to be cautious and keep the original security principle.

	Qualcomm
	We should keep the existing security requirements that MEASUREMENT REPORT is only sent from the UE after successful security activation.



	CATT
	The security issue of early meas report needs to be discussed as described in Question 4.3a.

	ZTE
	Same comments as for question 3.2c.  

	NEC
	The existing security requirements must be kept. The optimization for early measurement reporting in transition from Inactive to Connected is not sufficient reason/justification to change the requirements.

	Nokia
	See above

	Intel
	Same answer as in 3.2c

	LG
	This is related to the discussion for whether MR can be sent before security activation. Thus, it should be discussed separately. 

	Xiaomi
	Measurement result is sent only after security activation.

	OPPO
	Measurement result is sent only after security activation.

	Interdigital
	As commented in section 4.3a, there would be impacts to resume procedure to support solution 3 such that the measurement report is sent ciphered with the new key.  This would need further study.

	vivo
	See above

	Apple
	Same view as in question 3.2c. 

	Samsung
	No clear justification to deviate from the current security requirement on measurement report.

	Ericsson
	See comment above.

	Huawei
	See comment above.


Summary: Most companies raised concern for including the full inactive measurement results in msg3, both from the limitation of msg3 size (or possible grant to multiplex the measurements with msg3) as well as complexity of indicating availability of early measurements during random access. However, some companies see the benefit of the sending of measurement results multiplexed with msg3 for a fast CA/DC setup. 
Similar to solution 2, some companies raised a concern that LTE INACTIVE state is not within the scope of this discussion. There seems to be no consensus whether to support this solution for LTE IDLE with suspended or LTE INACTIVE.

4.4 Other solutions 

Here, companies are welcome to propose alternative solutions for the reporting of early measurements in the transition from INACTIVE to CONNECTED mode. 

Question 4.4: Are there any other alternate solutions for the reporting of early measurement reports during the transition from INACTIVE to CONNECTED in NR or resuming a suspended connection in LTE?

	Company
	Alternate solution

	CATT
	 The network can estimate the rough UE location based on measurement results of serving cell and/or neighbour cells for cell (re)selection.  A smart network is aware of which cell(s) or RAN node(s) has the same coverage and which cells  can be configured as Scell(s) or SCG(s) based on the UE rough location. 
Same as idle UEs, inactive UEs will perform measurement for cell (re)selection, and always have measurement results of serving cell and/or neighbour cells for cell (re)selection
Hence, if early measurement reporting is not available, available measurement results of serving cell and/or neighbour cells for cell (re)selection can be reported to assist the network to set up CA/DC, without any additional UE power consumption to obtain these measurement results. This is illustrated as below:
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	Only difference compared to solution 2 is that measurement reporting to reduce setting up DC/CA can be provided even if early measurement result is not available. If early measurement result is not available, the UE transmits the cell (re)selection measurements results to the network. The network can use the reported cell (re)selection measurement results and other information at the network in configuring CA/DC for the UE.

	LG
	We think the best way for fast setup is to use stored/suspended SCell configuration. First target for setup should be the stored SCell(s) because both of UE and network have already configurations for the stored SCell(s) and it is likely SCell(s) in stored SCell configuration is valid (can be re-used) in RNA area.

The example of solution can be as follow: 

The network configure measurement for stored SCell(s) and validity criteria (e.g. RSRP/RSRQ threshold) to check validity of SCell(s) in Release message. The UE in RRC inactive perform measurement to check the stored SCell(s). Upon receiving RRC resume, the UE identify validity of the stored SCell(s) and resume only valid SCell(s). Then, the UE perform RA procedure toward the valid SCell(s) if necessary and provide outcome of resume to the network. The network update configuration based on the outcome. This is illustrated as below:
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IDLE measurement configuration can be re-used in this procedure. Only difference in measurement is target is to be stored SCell(s) in RRC inactive. Difference in reporting is the UE report outcome of resume (e.g. which SCell(s) is resume in the stored SCell configuration) which will have small size. Advantage of this procedure is to support fast setup by reusing SCell(s) in inactive context. The UE and network perform SCell setup before re-configuration without critical changes in legacy. 


	Xiaomi
	Solution 4: Pre-information about measurement results as early as msg3. The scenario is mainly for stationary UEs. The gNB can configure the UE with channel quality threshold for cell(s) e.g. currently configured for CA/DC in RRC release message. When UE tries to resume the connection, UE can indicate in msg3 whether the channel quality of the cell(s) meet the threshold. Since the indication only consumes 1 bit, it can well fit into msg3. Then gNB can based on this information to decide whether to configure CA/DC using these cells for the UE.

	OPPO
	We can consider using idle measurement results in UE side. E.g. the target MN can configure a list of SN configuration blindly in MSG4 and the UE can pick one SN in the SN list according to the UE measurement locally and inform the SN selection in MSG5.

	
	


4.5 Summary of solutions for INACTIVE mode (NR) / suspended (LTE)
Proposal 5 For NR INACTIVE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is resumed will be supported. 

Proposal 6 For NR INACTIVE, early measurement reporting can be sent either in msg5 or multiplexed with msg5. RAN2 to decide which alternative to adapt.

Proposal 7 For NR INACTIVE, the network can request early measurement report in msg4 or multiplexed with msg4. RAN2 to decide which alternative to adapt.

Proposal 8 For NR INACTIVE, RAN2 to decide whether there is a need to include early measurement report availability indication in msg3. 
Proposal 9 RAN2 to decide whether LTE IDLE with suspended is within the scope of this WI
Proposal 10 RAN2 to decide whether LTE INACTIVE is within the scope of this WI

Proposal 11 If LTE IDLE with suspended is within the scope of this WI, the NR INACTIVE solution according to proposals 6 to 8 to be adopted by LTE IDLE with suspended as well.
Proposal 12 If LTE INACTIVE is within the scope of this WI, the NR INACTIVE solution according to proposals 6 to 8 to be adopted by LTE INACTIVE as well.

Proposal 13 For NR INACTIVE, further enhancements than supporting msg5 based solution according to proposals 6 to 8, such as multiplexing full (or essential) inactive mode measurements with msg3, is FFS.
Proposal 14 For LTE INACTIVE, if it is agreed to be within the scope of this work item, proposals 13 is also applicable
Proposal 15 For LTE IDLE with suspended, if it is agreed to be within the scope of this work item, proposals 13 is also applicable.
5. Summary

Based on the discussion above, the following is proposed:

Proposal 1
For NR IDLE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is setup will be supported.
Proposal 2
For both LTE and NR, sending full idle mode measurements before security activation should not be allowed. FFS if some essential information related to idle mode measurements can be sent before security activation.
Proposal 3
SMC procedure should not be modified to enable the signalling of early measurements.
Proposal 4
For both LTE and NR, RAN2 to confirm that UEInformationRequest (or equivalent message to be specified in NR) can be multiplexed with Security Mode Command and that UEInformationResponse (or equivalent message to be specified in NR) can be multiplexed with Security Mode Complete
Proposal 5
For NR INACTIVE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is resumed will be supported.
Proposal 6
For NR INACTIVE, early measurement reporting can be sent either in msg5 or multiplexed with msg5. RAN2 to decide which alternative to adapt.
Proposal 7
For NR INACTIVE, the network can request early measurement report in msg4 or multiplexed with msg4. RAN2 to decide which alternative to adapt.
Proposal 8
For NR INACTIVE, RAN2 to decide whether there is a need to include early measurement report availability indication in msg3.
Proposal 9
RAN2 to decide whether LTE IDLE with suspended is within the scope of this WI
Proposal 10
RAN2 to decide whether LTE INACTIVE is within the scope of this WI
Proposal 11
If LTE IDLE with suspended is within the scope of this WI, the NR INACTIVE solution according to proposals 6 to 8 to be adopted by LTE IDLE with suspended as well.
Proposal 12
If LTE INACTIVE is within the scope of this WI, the NR INACTIVE solution according to proposals 6 to 8 to be adopted by LTE INACTIVE as well.
Proposal 13
For NR INACTIVE, further enhancements than supporting msg5 based solution according to proposals 6 to 8, such as multiplexing full (or essential) inactive mode measurements with msg3, is FFS.
Proposal 14
For LTE INACTIVE, if it is agreed to be within the scope of this work item, proposals 13 is also applicable
Proposal 15
For LTE IDLE with suspended, if it is agreed to be within the scope of this work item, proposals 13 is also applicable.



6. References

[1] R2-1900104, Supporting early measurement reporting in NR, Qualcomm Incorporated, RAN2 #105

[2] R2-1900771, Discussion on RAN2 scoping of the DC/CA enhancements for NR and MR-DC, Intel Corporation, RAN2 #105 
[3] R2-1901613, Early measurement configuration/reporting in LTE and NR RRC_INACTIVE, Huawei, HiSilicon, RAN2 #105

[4] R2-1900261, Measurement in Idle and Inactive States, vivo, RAN2 #105

[5] R2-1900207, Considerations on Early Measurement Reporting, CATT, RAN2 #105

[6] R2-1900437, Early measurement reporting from IDLE/INACTIVE to CONNECTED, Mediatek Inc., RAN2 #105

[7] R2-1900465, Considerations on early measurement report, OPPO, RAN2 #105
[8] R2-1900693, Signaling of early measurements for CA-DC setup, Ericsson, RAN2 #105

[9] R2-1900801, Early measurement reporting for RRC idle and inactive state, ZTE Corporation, Sanechips, RAN2 #105

[10] R2-1900932, Early measurement reporting in RRC_INACTIVE  and RRC_IDLE, Spreadtrum Communications, RAN2 #105

[11] R2-1901612, Early measurement configuration/reporting in LTE and NR RRC_IDLE, Huawei, HiSilicon, RAN2 #105
[12] R2-1902014, Fast setup MR-DC and NR CA with early measurement reporting, LG Electronics Inc., RAN2 #105
[13] R2-1902193, Fast setup MR-DC and CA with IDLE and INACTIVE modes, LG Electronics Inc., RAN2 #105

[14] R2-1902218, Non-connected measurements, defining initial baseline, Samsung Telecommunications, RAN2 #105

33/34


_1615232620.vsd
UE


Network


SIB indicates that early measurement reporting are supported


RRCRelease(+early meas config)


RRC_INACTIVE


RRCResumeRequest


RRC_CONNECTED


RRCResume(+available meas request)


RRCResumeComplete(+available early meas report, or available meas results for cell (re)selection if early meas report is not available)


RRC_CONNECTED


RRCReconfiguration


RRCReconfigurationComplete



_1615232621.vsd
UE


Network


Resume valid SCell(s) in the stored SCell configuration 


RRCRelease(+meas config for stored SCell, Validity Criteria)


RRCResumeRequest


RRC_CONNECTED


RRC_INACTIVE


RRCResume


RRCResumeComplete(+outcome of resume)


RRC_CONNECTED


Keep SCell configuration


Keep SCell configuration



_1615232618.vsd
UE


Network


SIB indicates that early measurement reporting are supported


RRCRelease(+early meas config)


RRC_IDLE


RRCSetupRequest


RRC_CONNECTED


RRCSetup


RRCSetupComplete(+early meas availability indication or not)


RRC_CONNECTED


SecurityModeCommand(+available meas request)


SecurityModeComplete(+available early meas report, or available meas results for cell (re)selection if early meas report is not available)


RRCReconfiguration


RRCReconfigurationComplete



