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Discussion and Decision
1
Introduction
At RAN2#107b meeting, RAN2 discussed the paging issue for LTE-5GC [1][2]. RAN2 agreed to the following email discussion:
· [107bis#51][LTE R16] Handling of non-3GPP paging for Rel-16 UEs (Huawei)


Discuss how to handle the paging for non-3GPP access using the Rel-15 or Rel-16 flag, including how this works for eMTC.


Intended outcome: Report and CR for next meeting, implementing the changes to specification(s). 

Deadline: Next Meeting (2019-11-07, 23:59 Pacific Time)
This email discussion is to collect comments on open issues, and then try to reach consensuses.
The email rapporteur suggests to have two phases:

· Phase 1: Discussion on open issues. Deadline: 2019-11-05, 23:59 Pacific Time
· Phase 2: Discussion on CR. Deadline: 019-11-07, 23:59 Pacific Time
2
Discussion
2.1
Discussion on open issues

At RAN2#107b meeting, RAN2 made the following agreements when discussing the paper [2]:
· We will add a new non-3GPP access type flag to paging message for Rel-16. FFS whether this will be applicable to eMTC (will need to specify something for how to handle the non-3GPP flag for eMTC). FFS how to resolve backward compatibility, including eMTC. 

Generally, there are two scenarios for the new non-3GP access type, one is LTE connected to 5GC (LTE-5GC for short) and the other is eMTC. For LTE-5GC, it is to figure out details as well as the backward compatibility issue.
As proposed in [2], one solution is to only add the non-3GPP access type in the IE PagingRecord from Rel-16 (Rel-16 non-3GPP access type for short), and the legacy non-3GPP access type is still kept in the IE paging message in Rel-15 (Rel-15 non-3GPP access type for short). In this case, our analysis on backward compatibility is provided as below.

Network awareness of UE release information
In section 5.3.2 in TS 36.331 [3], paging is defined and generally paging message can be sent to a UE in RRC_IDLE and RRC_INACTIVE state.
In [3], the IE UE-EUTRA-Capability includes accessStratumRelease and it is mandatory. Details are shown as below. For now, the value rel16 is now listed but it is expected that the value will be added to Rel-16 version if the version is available.
AccessStratumRelease ::=


ENUMERATED {











rel8, rel9, rel10, rel11, rel12, rel13,











rel14, rel15, ...}

According to NAS specifications, when the UE does initial registration procedure, there is no UE AS capability included in uplink messages. Later, the core network could trigger a procedure to get UE AS capability via eNB. After the core network gets the UE AS capability, the core network will store it even if there is a state transition from RRC_Connected to RRC_Idle.

Based on the above analysis, we think it is possible for the network to be aware of UE release information before paging a UE.
Regarding network awareness of UE release information, please companies provide your comments in table 1 if any.
Table 1: Comments on network awareness of UE release information
	Company
	Comments

	Ericsson
	To make the ng-eNB aware of the UE release at Paging we need to extend the UE-RadioPagingInfo IE defined in 36.331 with the UE release information. This container is uploaded by the NG-RAN to the AMF together with the UE capabilities and is then included by the AMF at Paging. The container is transparent to AMF so no changes would be required to the AMF. 

	Huawei, HiSilicon
	Firstly, in the sentence “Later, the core network could trigger a procedure to get UE AS capability via eNB.”, eNB should be ng-eNB.
Secondly, for UE-RadioPagingInfo, we are fine with Ericsson’s suggestion. In this case, we may need to add the UE release information into the UE-RadioPagingInfo-r12 IE, and the release should be from Rel-15 and to be updated for each later release.


	
	

	
	

	
	

	
	


Proposal 1: Extend UE-RadioPagingInfo IE to indicate the UE release information.
Backward compatibility issue
In this part, we assume that the network is aware of UE release information, and then we list use case of different UEs in different networks in table 2.
Table 2: Use cases of usages of non-3GPP access types
	Use case
	UE version
	Network version
	Analysis

	1
	Rel-15
	Rel-15
	Rel-15 non-3GPP access type is used if there is a non-3GPP paging. For a Rel-15 UE, no extra effort is needed.
So there should be no problem.

	2
	Rel-15
	Rel-16
	Similar as use case 1.

	3
	Rel-16
	Rel-15
	Since the network is Rel-15, it has to use Rel-15 non-3GPP access type if there is a non-3GPP paging. Correspondingly, a Rel-16 UE also needs to monitor Rel-15 non-3GPP access type.

	4
	Rel-16
	Rel-16
	From network point of view, it is reasonable to use Rel-16 non-3GP access type if there is a non-3GPP paging. Correspondingly, a Rel-16 UE also needs to monitor Rel-16 non-3GPP access type.


Based on our analysis, we have the following observations:

Observation 1: For a Rel-15 UE on a non-3GPP paging, the current UE behavior is kept and there is no extra requirement.
Observation 2: For a Rel-16 UE on a non-3GPP paging, it is required to monitor both Rel-15 and Rel-16 non-3GPP access types. The network should ensure that only one type of non-3GPP access type is included in one paging message if there is a non-3GPP paging, i.e. either Rel-15 non-3GPP access type or Rel-16 non-3GPP access type.
Regarding backward compatibility issue, please companies provide your comments in table 3 if any.
Table 3: Comments on backward compatibility issue
	Company
	Comments

	Ericsson
	Agree with the analysis above.

	Huawei, HiSilicon
	Ok with the above analysis and observation 1&2, and we think there are few impacts due to both observations.

	
	

	
	

	
	

	
	


Proposal 2: For a Rel-16 UE on a non-3GPP paging, it is required to monitor both Rel-15 and Rel-16 non-3GPP access types. The network should ensure that only one type of non-3GPP access type is included in one paging message if there is a non-3GPP paging, i.e. either Rel-15 non-3GPP access type or Rel-16 non-3GPP access type.
Whether the Rel-16 non-3GPP access type will be applicable to eMTC
From the email rapporteur point of view, we do not see any reason not to support the non-3GPP access for eMTC. In particular, it is possible for a regular LTE UE (i.e. Cat. 1 and above) to support coverage enhancement (CE). This type of UE could possibly (and likely) also supports 5GC and Wifi. Even the bandwidth limited Cat.M devices (BL) might support Wifi.
In addition, from the 36.331 point of view, it seems UE just forwards this access type to upper layers, it may have limited impacts in RAN2 on top of Rel-16 non-3GPP access type change.

Regarding backward compatibility issue, we do not see any issue. If the Rel-16 non-3GPP access type is also applicable to eMTC, there is uniform UE behavior for Rel-16 eMTC UEs.

Regarding whether the Rel-16 non-3GPP access type will be applicable to eMTC, please companies provide your comments in table 4 if any.

Table 4: Comments on whether the Rel-16 non-3GPP access type will be applicable to eMTC
	Company
	Comments

	Ericsson
	The non-3GPP flag is applicable to eMTC UEs if they use 5GC.

	Huawei, HiSilicon
	We are fine that the Rel-16 non-3GPP access type is applicable to eMTC if the eMTC UE is connected to 5GC.

	
	

	
	

	
	

	
	


Proposal 3: The Rel-16 non-3GPP access type is applicable to eMTC Ues if they use 5GC.
2.2
Discussion on CR

This part will be started in phase 2. Companies can directly comment on the draft CR if any.
3
Conclusions
Based on phase 1 discussion, there are the following proposals:
Proposal 1: Extend UE-RadioPagingInfo IE to indicate the UE release information.
Proposal 2: For a Rel-16 UE on a non-3GPP paging, it is required to monitor both Rel-15 and Rel-16 non-3GPP access types. The network should ensure that only one type of non-3GPP access type is included in one paging message if there is a non-3GPP paging, i.e. either Rel-15 non-3GPP access type or Rel-16 non-3GPP access type.
Proposal 3: The Rel-16 non-3GPP access type is applicable to eMTC Ues if they use 5GC.
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