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1.	Introduction
Based on [1], RAN2 discussed which UE identity, I-RNTI or resumeID, is adopted for UP CIoT 5GS Optimisation.  
RAN2 agreed the following:
RAN2 intends to have the same UE identity, i.e. I-RNTI or resumeID, for UP CIoT 5GS Optimisation for both eMTC and NB-IoT.

However, RAN2 could not make a conclusion on which UE identity is adopted and created following offline discussion:
[CB Offline discussion #301] To decide whether I-RNTI is adopted as UE Identity for UP CIoT 5GS Optimisation and RRC_INACTIVE (LG)
The outcome can be provided in R2-1914039.

This contribution is the summary report of [Offline discussion #301].
2.	Discussion 
To identify a UE in RRC_INACTIVE, I-RNTI was defined. In UP CIoT EPS Optimisation, resumeID was defined to identify a UE in the suspension state in RRC_IDLE. Now the issue is that which UE identify, I-RNTI or resumeID, is adopted in UP CIoT 5GS Optimisation.
Some companies addressed that one of advantages of using I-RNTI is consistent handling of UE Identity when connected to 5GC for both RRC_INACTIVE and UP CIoT 5GS Optimisation. On the other hand, some companies addressed that one of advantages of using resumeID is to distinguish whether the UE is resuming from RRC_IDLE or RRC_INACTIVE. 
During the discussion, if resumeID is adopted, whether or not additional indication is needed was one issue point. Some companies think that the indication is needed to identify the connection, i.e., EPC or 5GC. On the other hand, some companies think that the indication is not needed because it, i.e., EPC or 5GC, will be implicit based on the RRC message sent in Msg3.

Companies are welcome to provide their views to the following questions.

UE identity
Question 1. Please provide input which UE identity will be adopted for UP CIoT 5GS Optimisation. 
Table 1. UE identity to be adopted for UP CIoT 5GS Optimisation
	Company
	I-RNTI / resumeID
	Comments 

	LG
	resumeID
	We assume that additional indication is not needed to distinguish the connection, i.e., EPC or 5GC. 


	QC
	I-RNTI
	With same core network 5GC connectivity, there is no need to have different UE context IDs and also avoid any potential RAN3 impacts.
Critical extension of RRC Connection Resume message was created for 5GC connectivity and which already uses I-RNTI. There is no need to use differentiate 5GC UP Optimization from RRC_INACTIVE UE identity.  If ResumeID is used for both EPC and 5GC UP Optimization, then we need some mechanism to differentiate between 5GC and EPC and which is essentially against the original motivation of using critical extension version of RRC message for 5GC connectivity.

	Ericsson
	resumeID
	Note that there is no critical extensions of the messages available yet for NB-IoT connected to 5GC. 
One of the principles in RAN2 has been to minimize impact to UEs and/or existing procedures, and considering we adopted the UP optimization (like EPC) we should adopt legacy messages and procedures for suspend/resume instead of using the procedures for RRC_INACTIVE. 

	Huawei
	I-RNTI
	As explained online, eNB needs to know whether the UE is using 5GC or EPC (e.g. to retrieve the UE context via the right interface, NG or X2) thus an indication will be needed in the RRCConnectionResumeRequest message which means using the last spare bit.
It would be very strange to use different UE identity depending on whether the UE is in RRC_INACTIVE or in RRC_IDLE. It can also be noted that the rules for the truncated I-RNTI are different from the rules for ResumeID truncation and that this will create additional complexity for retrieving the context.  

	Nokia
	resumeID
	This is to ensure the same behaviour for UE transition from RRC-IDLE_suspended to ACTIVE for existing UE and also UE connecting to 5GC.

	MediaTek
	resumeID
	This minimizes UE impact. Also, since UE is in RRC_IDLE when suspended, we should adopt the legacy message for UP optimization, rather than the solution for RRC_INACTIVE, as Ericsson suggested.

	vivo
	I-RNTI
	It is more reasonable to reuse the current Rel-15 RRC message containing I-RNTI. Additionally, at eNB side, the differentiation between RRC IDLE (i.e. suspend) and RRC INACTIVE can be achieved based on the type of RRC message (e.g RRCConnectionResumeRequest-r13 or RRCConnectionResumeRequest-5GC-r15).  

	Intel
	I-RNTI
	Limit impact to other WGs. The ID has to be assigned by same system. Otherwise, in mobility case, RAN may not find the UE context correctly or may use incorrect X2/Xn procedure for UE context fetch

	ZTE
	resumeID
	At least agree with some above comments for resumID.
For the issue “eNB needs to know whether the UE is using 5GC or EPC (e.g. to retrieve the UE context via the right interface, NG (I guess it should be Xn) or X2” mentioned by HW, we try to understand the main case is there has a ng-eNB (new eNB) with connection to both EPC and 5GC core network and with neighbour eNB (old eNB) which is also with connection to both EPC and 5GC. And the main reason is that same RRCConnectionResumeRequest message with resumeID would be used for resumption from RRC_IDLE for EPC or 5GC. In the mobility scenario, even the (new)ng-eNB can identify the (old)eNB identity form this (40bits) resumeID, before the (new)eNB can retrieve the UE context, the (new)eNB cannot know the connection type (to EPC or 5GC) for this UE in (old)ng-eNB, so (new)eNB cannot know whether to use Xn or X2 retrieve UE context procedure. In order to deal with this issue, one way is to introduce an indication in RRCConnectionResumeRequest to differentiate RRC_IDLE with suspension to 5GC. Or another way is to let UE in RRC_IDLE with suspension to 5GC also sends RRCConnectionResumeRequest-5GC with I-RNTI to the new eNB. However, we think this issue is mainly in RAN3 and we may need further check with RAN3.
Moreover, we understand I-RNTI is mainly used in RRC_INACTIVE state, and also related to RAN area paging. For NB-IoT, as it would not support RRC-INACITVE, it’s no need for NB-IOT to support I-RNTI. 

	SONY
	resumeID
	Since we already have defined a resume ID for RRC-IDLE mode and a I-RNTI for RRC- INACTIVE mode, this would be the most straightforward way to continue with, and most obvious way to distinguish between RRC-IDLE and RRC-INACTIVE mode, by using different ID´s for resuming the connection from Idle respectively Inactive mode..



Question 2. If resumeID is adopted, please provide the inputs whether additional indication to distinguish the connection, i.e., EPC or 5GC, is needed. Also, please provide the inputs if companies still want to adopt resumeID with the indication. 
Table 2. View on the possible issue when resumeID is adopted
	Company
	Additional indication
Yes/No
	With indication
Yes/No
	Comments 

	LG
	No
	No
	The operation should be confirmed by RAN3 but we think the ng-eNB would be able to find the UE context in the anchor even for mobility cases and figure out the connection, i.e., EPC or 5GC.
If the indication is needed, we want to adopt I-RNTI and save the spare bit.

	QC
	Yes
	Yes
	See comments for Q1

	Ericsson
	No
	Yes
	Such indication would be an optimization, and we can use resumeID / existing messages and procedure also without the indication. 
However, we are OK to use the spare bit. The situation for LTE-M in both EPC and 5GC resume request messages is that there is one spare bit left. If in the future new additions are needed to this message, further extensions can be made e.g. to CCCH message class. This is likely needed in any case at some point.

	Huawei
	Yes
	No
	See comments for Q1 

	Nokia
	No
	-
	The UE context will be different in this case. So no additional indication is needed. If there is spare bit available and benefit of such differentiation it can be considered as optimisation

	MediaTek
	No
	No
	We don’t see the need of indication. But we are also fine to use the spare bit.  

	vivo
	Yes
	No
	If ResumeID is adopted, an explicit indication is needed in the UL-CCCH message to inform the UE state (i.e. RRC IDLE or RRC INACTIVE).  

	Intel
	Yes
	
	See comments in Q1. Resume ID has serious issue. In EPC, it is X2 procedure and In 5G, it is N2 procedure for context fetch, which procedure to use without this indication?

	ZTE
	No
	
	General agree with Ericsson if issue is confirmed.

	Sony
	
	
	Think we should not mix whether the UE resumes from Idle or Inactive with which CN to connect resume to..



RRC message if I-RNTI is adopted
Question 3. If I-RNTI is adopted, should the existing RRCConnectionResumeRequest-5GC-r15 including the following parameters be adopted for eMTC connected to 5GC? If not, please specify suggestion. 
· I-RNTI
· shortResumeMAC-I
· resumeCause

Table 3. RRC message for eMTC connected to 5GC
	Company
	Yes / No
	Comments 

	LG
	Yes
	

	QC
	Yes
	

	Ericsson
	Yes
	

	Huawei
	Yes
	

	Nokia
	Yes
	

	MediaTek
	Yes
	

	vivo
	Yes
	

	Intel
	Yes
	

	ZTE
	Yes
	

	Sony
	Yes
	



Question 4. If I-RNTI is adopted, should a new critical extension of RRCConnectionResumeRequest-NB including the following parameters be created for NB-IOT connected to 5GC? If not, please specify suggestion. 
· I-RNTI
· shortResumeMAC-I
· resumeCause
· cqi-NPDCCH

Table 4. RRC message for NB-IOT connected to 5GC
	Company
	Yes / No
	Comments 

	LG
	Yes
	

	QC
	Yes
	This will make consistency with eLTE, eMTC/5GC approach.

	Ericsson
	Yes
	

	Huawei
	yes
	

	Nokia
	Yes
	

	MediaTek
	Yes
	

	vivo
	Yes
	

	Intel
	Yes
	Agree with QC.

	ZTE
	Yes
	

	Sony
	Yes
	



RRC message if resumeID is adopted
Question 5. If resumeID is adopted, should a new critical extension of RRCConnectionResumeRequest including the following parameters be adopted for eMTC connected to 5GC? If not, please specify suggestion. 
· resumeIdentity
· shortResumeMAC-I
· resumeCause
· indication (i.e., EPC or 5GC)

Table 5. RRC message for eMTC connected to 5GC
	Company
	Yes / No
	Comments 

	LG
	
	The indication may not be necessary. This should be confirmed by RAN3.
If the indication is not needed, the existing version can be adopted.

	QC
	No
	Critical extension was already used for eLTE.  We need to use single spare bit of non-critical extension message. 

	Ericsson
	No
	We can use the indication, extensions can be done in case additional information is needed to be conveyed in the future.  

	Huawei
	No
	It is not possible to create a new critical extension. An indication is needed in the rel-13 version of the message and it can only be done by using the last spare bit.

	MediaTek
	No
	

	vivo
	No
	Agree with Huawei.

	Intel
	No
	Agree with QC.

	ZTE
	
	Agree with LG

	Sony
	TBD
	Not clear if all the parameters above are to be described and handled in the same way in the ASN.1. Think this needs further detailing,



Question 6. If resumeID is adopted, should a new critical extension of RRCConnectionResumeRequest-NB including the following parameters be created for NB-IOT connected to 5GC? If not, please specify suggestion. 
· resumeIdentity
· shortResumeMAC-I
· resumeCause
· cqi-NPDCCH
· indication (i.e., EPC or 5GC)

Table 6. RRC message for NB-IOT connected to 5GC
	Company
	Yes / No
	Comments 

	LG
	
	Same as the answer in Q5. 

	QC
	
	It is possible with critical extension or with an additional bit indicating EPC or 5GC.

	Ericsson
	No
	There are 4 spare bits for NB-IoT, one can be allocated for the indication. 

	Huawei
	
	Both critical and non critical extensions are possible to convey the indication. 

	MediaTek
	No
	Agree with Ericsson.

	Vivo
	Yes/No
	Agree with Huawei.

	Intel
	
	Impact is same for NB-IoT whether to use resume ID or I-RNTI. But as explained before, same mechanism is preferred between eMTC and NB-IoT.

	ZTE
	
	Prefer critical extension of the RRCConnectionResumeRequest-NB and no need of indication.



Other
Please indicate below any other aspects that have not been covered above.
Table 7. Other aspects
	Company
	Comments 

	QC
	With I-RNTI, we can just re-use existing RRC_INACTIVE resume signalling. If a UE is resuming connection in 2nd ng-eNB, it can retrieve context from 1st ng-eNB where UE was sent to suspended state. 1st ng-eNB knows whether UE was using RRC_INACTIVE Vs 5GC UP-Optimization and there is no ambiguity. All RRC-INACTIVE signalling procedures can be re-used. Independent of type of UE ID used, ng-eNB has to use a new indicator in RRC Release message to indicate whether UE is going into RRC_INACTIVE Vs UP Optimization.

	Ericsson
	Existing signalling doesn’t exist for NB-IoT. Regarding using RRC_INACTIVE procedures, RAN2 explicitly did not choose RRC_INACTIVE as the UP optimization solution for 5GC.
With resumeID / legacy messages the additional benefit is that the ng-eNB would be able to differentiate whether resumption is from RRC_IDLE or RRC_INACTIVE. Note that core network would be needed for context fetch to be involved in some cases, direct interface between ng-eNBs may not exist, i.e. in some cases CN signalling would be needed. In our view the ng-eNB should have this information before the context fetch. 

	Nokia
	When UE transition to RRC-IDLE(suspended) state ,the Resume-ID should be used to allow same behaviour is maintained for UE connecting to 5GC and EPC for the same type of transition. 



3.	Summary
Ten companies contributed to the e-mail discussion: LG, Qualcomm, Ericsson, Huawei/HiSilicon, Nokia, MediaTek, Vivo, Intel, ZTE and Sony. 
Six companies agree to use resumeID and four companies agree to use I-RNTI. Unfortunately, we could not make a conclusion during the offline discussion.
Based on the offline discussion above, we have the following proposals:
[bookmark: _GoBack]
If I-RNTI is adopted,
Proposal 1. : For NB-IOT and eMTC connected to 5GC, adopt I-RNTI as UE identity for UP CIoT 5GS Optimisation.
Proposal 2: For eMTC connected to 5GC, adopt Rel-15 critical extension version of RRCConnectionResumeRequest for UP CIoT 5GS optimisation, including the I-RNTI, shortResumeMAC-I, and resumeCause.
Proposal 3: For NB-IoT connected to 5GC, define a new critical version of RRCConnectionResumeRequest-NB message for UP CIoT 5GS optimisation, including the I-RNTI, shortResumeMAC-I, resumeCause, and cqi-NPDCCH.

If resumeID is adopted,
Proposal 4. : For NB-IOT and eMTC connected to 5GC, adopt resumeID as UE identity for UP CIoT 5GS Optimisation.
Proposal 5: For eMTC connected to 5GC, define a new Rel-16 non-critical extension version of RRCConnectionResumeRequest for UP CIoT 5GS optimisation, including the I-RNTI, shortResumeMAC-I, resumeCause and the indication (i.e., EPC or 5GC).
Proposal 6: For NB-IoT connected to 5GC, define a new critical version of RRCConnectionResumeRequest-NB message for UP CIoT 5GS optimisation, including the I-RNTI, shortResumeMAC-I, resumeCause, cqi-NPDCCH and the indication (i.e., EPC or 5GC).
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