3GPP TSG-RAN WG2 #96






R2-168032
Reno, USA, November 14 – 18, 2016
Agenda item:
8.9.4 
Source: 
Kyocera
Title: 
Consideration of RAN-initiated paging for Light Connection 
Document for:
Discussion
1. Introduction
In RAN2#95bis, RAN-initiated paging was discussed and some details were agreed as follows [1][2]; 

	Agreements

1
For the RAN-initiated paging occasion calculation, the preferred UE ID is "IMSI mod x" design (similar to legacy paging calculation), as per option d) in R2-166688.

2
The RRC RAN-initiated paging message is defined reusing (with extensions if necessary) legacy RRC paging message, as per option a) in R2-166688.


In this contribution, the details of Modelling A are discussed. 

2. Discussion 

2.1. RAN paging area 
It’s still FFS how to configure the UE with RAN paging area. There is two options discussed in the last meeting [3]
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[4]; 
· Option 1: “Take as baseline, Proposal 2.- The eNB could optionally signal a global cell identity list to the UE via RRC dedicated signaling to indicate the RAN-based Paging Area. Detail FFS; the design should aim minimizing signaling and configuration overhead (e.g. cellIdentity could be used instead of global cell id).” [3]
· Option 2: “FFS - Proposal 3.- The eNB could optionally signal a new defined RAN-based Paging Area identifier via dedicated signaling (to configure the UE with the RAN-based Paging Area to be used) and via broadcasted (for the eNB to indicate the RAN-based Paging Area that it belongs to).” [3]
These options could be both considered as useful for different scenarios. For example, the network may use Option 1 if it needs flexible configurations for each UE, while the network may also use Option 2 when it wants to minimize the signalling overhead. So, it’s preferable to introduce the two options for RAN paging area configuration. 
Proposal 1 RAN2 should introduce the two options for RAN paging area configuration, i.e., with the cell ID list and with the broadcasted RAN paging area ID. 
If Proposal 1 is agreeable, one concern may arise when the two options are configured simultaneously to different UEs in a mixed network, e.g., due to different implementations. If it can be assumed cells within a RAN paging area only involves eNBs connected via X2 with the “anchor eNB”, i.e., X2 Paging reachable cells [5], such a mixed deployment should not be a problem in case that the anchor eNB is prohibited from configuring the UE with both options simultaneously, since “UE lightly connected is required to notify the network when it moves out of the configured RAN based paging area” [6]. The UE out of configured RAN paging area would return to RRC Connected and be re-configured with a new RAN paging area, if necessary. So, it could be at least considered that there is not an issue from the UE’s reachability point of view. 
Proposal 2 If Proposal 1 is agreeable, the UE should not be configured with both options at the same time. 
Regarding Option 1 (i.e., with the cell ID list), it’s also FFS which cell ID should be applied, ECGI (“PLMN ID + ECI” [7]), ECI (“eNB ID + CI” [7]: CellIdentity [8]) or Physical cell ID (PhysCellId [8]). Although the longer ID could avoid any confusion in the UE, it results in more signalling overhead, while the shorter ID may be confusing. So, as a compromised solution, RAN2 should consider using CellIdentity in the list. If there is still the concern on confusion, PLMN ID (or its list) may be optionally configured together with the cell ID list. 
Proposal 3 For Option 1, RAN2 should agree that the cell ID list should consist of CellIdentity. 
Regarding Option 2 (i.e., with the broadcasted RAN paging area ID), the proposal mentions “a new defined RAN-based Paging Area identifier” [3], i.e., it could be interpreted that there is one RAN paging area ID to be broadcasted by the serving cell and configured to the UE. The question is whether multiple RAN paging area IDs is useful or not. For example, if the cell may belong to two RAN paging areas, e.g., a larger area and another smaller area, then the serving cell may select which RAN paging area is suitable for each UE, e.g., a high mobility UE may be configured with the larger area to avoid frequent notifications; or another stationary UE may be configured with the smaller area to reduce signalling overhead due to RAN paging.  As another example, if it’s assumed that only a single RAN paging area ID can be broadcasted per cell, it should still be possible to configure the UE with multiple RAN paging area IDs, so that effectively the UE's RAN paging area is the combination of all the individual areas. In both cases, UEs may be configured with different sizes of RAN paging area if needed.  So, it’s worth discussing whether or not to allow multiple RAN paging area IDs to be broadcasted and/or configured. 
Proposal 4 For Option 2, RAN2 should discuss whether to allow multiple RAN paging area IDs (to be broadcasted and/or configured). 
If it’s decided to stick with the original proposal [3], i.e., a single RAN paging area ID is only broadcasted and configured, it’s not necessary to explicitly configure the UE with RAN paging area ID when it enters Light Connection, since it’s obvious the RAN paging area ID to be configured is the same as the one broadcasted by the anchor eNB that sends the UE to Light Connection. Otherwise, some ping-pong may be concerned, e.g., if different RAN paging area ID from one broadcasted is configured to the UE then it should return to RRC Connected immediately to send the notification. 
Proposal 5 For Option 2, if a cell can only broadcast a single RAN paging area ID , the UE will implicitly use RAN paging area ID broadcasted by the “anchor eNB” that triggers the UE to go to Light Connection, without the explicit configuration of the RAN paging area ID.  
2.2. RAN paging message 
It was agreed that “The RRC RAN-initiated paging message is defined reusing (with extensions if necessary) legacy RRC paging message” [1], but still FFS whether to use S-TMSI or a new RAN ID [9]. 
The use of S-TMSI currently has some security concern and “RAN2 asks SA3 for feedback on potential security issues of exposing S-TMSI in an RRC message for RAN initiated paging without MME being in control” [9]. So, RAN2 needs to wait for SA3’s response before their final decision, but it may be possible to progress with the assumption to introduce the new RAN ID, similar to Modelling A and Modelling B [1]. 
As discussed in [10], the new RAN ID should be explicitly defined for signalling reduction. Considering the UE in RRC Connected is identified with C-RNTI, the UE in Light Connection could be also identified within the configured RAN paging area, with “the cell ID (belonging to the “anchor eNB”) + C-RNTI in the cell”. If the contents of ID is explicitly specified, the UE would use it to determine whether it has been paged even if the ID is not explicitly configured via RRC signalling, e.g., either RRC Connection Reconfiguration or Release when the UE enters Light Connected. 

Proposal 6 If the new RAN ID is introduced, RAN2 should define it as “Cell ID (CellIdentity) + C-RNTI”. 
Proposal 7 If Proposal 6 is agreeable, the ID is not necessary to be explicitly allocated from the cell in “anchor eNB” to the UE when the UE enters Light Connected. 
2.3. RAN paging occasion 
It was concluded in the last meeting that “For the RAN-initiated paging occasion calculation, the preferred UE ID is "IMSI mod x" design (similar to legacy paging calculation)” [1]. This approach is useful for the UE to avoid “double checks” of MME-initiated paging and RAN-initiated paging, in case of “Open Issue5: eNB handling of unreachable UE in case of RAN paging failure” [11], i.e., Potential eNB handling is that the eNB triggers the S1 UE context release, and before that send NAS NON DELIVERY INDICATION to the MME if needed” [11] which is invisible from the UE’s perspective. 
The FFS is how IMSI of the UE is informed to the serving cell since it’s known only by the UE or the MME. Although RAN2 is asking “RAN3 whether there are any concerns to enable the signalling to provide the "UE IMSI mod X" to the eNB when the UE is in ECM_CONNECTED from MME point of view”, RAN2 already agreed that “S1 connection of a UE lightly connected is kept and active, in order to hide the mobility and state transitions from CN” [13], and RAN3 concluded (as open issue) that “Majority of companies think that the MME is not aware of whether the UE is in light connection or not” [11]. Therefore, IMSI should be informed from the UE rather than the MME.  

RAN2 also agreed “To define a new optional radio capability within the UE-EUTRA-Capability IE for the UE to indicate its support of Rel-14 Light Connection operation” [1]. So, it’s reasonable that IMSI is informed via the new UE capability for Light Connection support, as in general similar concept to wlan-MAC-Address-r13 for LWA [14]. 
Proposal 8 If the “IMSI mod x” design is decided, RAN2 should agree that IMSI is informed by the UE through the UE capability for Light Connection support. 
However, if the signalling of IMSI in Proposal 8 is not preferable, RAN2 should consider a solution without any ID, i.e., to reuse C-DRX [2]
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[10]. The concern with this solution is that the UE needs to “double check” the paging message within the I-DRX PF/PO and the C-DRX OnDuration, although it should be acceptable since Light Connection is configured for the duration of “tentatively data inactive”, whereby such a short duration seems to be assumed in [3] that “Proposal 4.- A UE in lightly connected can be configured by eNB via dedicated RRC signaling with a specific DRX cycle (which is used during the RAN-initiated paging PO/PF calculation), including at least the values 320, 640, 1280 and, 2560ms, FFS if other values are also defined.”. 
Proposal 9 If the “IMSI mod x” design is not decided, RAN2 should agree that C-DRX should be reused for RAN paging occasion. 
3. Conclusion 
In this contribution, the details of RAN-initiated paging are discussed. Some possible solutions for RAN paging area configuration, RAN paging message and RAN paging occasion are provided.  RAN2 is kindly asked to take into account the proposals below: 
Proposal 1
RAN2 should introduce the two options for RAN paging area configuration, i.e., with the cell ID list and with the broadcasted RAN paging area ID.
Proposal 2
If Proposal 1 is agreeable, the UE should not be configured with both options at the same time.
Proposal 3
For Option 1, RAN2 should agree that the cell ID list should consist of CellIdentity.
Proposal 4
For Option 2, RAN2 should discuss whether to allow multiple RAN paging area IDs (to be broadcasted and/or configured).
Proposal 5
For Option 2, if a cell can only broadcast a single RAN paging area ID , the UE will implicitly use RAN paging area ID broadcasted by the “anchor eNB” that triggers the UE to go to Light Connection, without the explicit configuration of the RAN paging area ID.
Proposal 6
If the new RAN ID is introduced, RAN2 should define it as “Cell ID (CellIdentity) + C-RNTI”.
Proposal 7
If Proposal 6 is agreeable, the ID is not necessary to be explicitly allocated from the cell in “anchor eNB” to the UE when the UE enters Light Connected.
Proposal 8
If the “IMSI mod x” design is decided, RAN2 should agree that IMSI is informed by the UE through the UE capability for Light Connection support.
Proposal 9
If the “IMSI mod x” design is not decided, RAN2 should agree that C-DRX should be reused for RAN paging occasion.
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