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Discussion and decision
1 Introduction

This email discussion "[95#31][LTE/Light connection] Progress FFS" aims to progress on the identified areas for further study for the specification work of light connection considering the submitted contributions [1] to [24] submitted to last RAN2#95 meeting.
- Progress selected FFS items based on contributions that were submitted to the meeting. Selection of appropriate FFS items to be performed by the rapporteurs

=> Intended outcome: Email discussion report to the next meeting

The deadline of this email discussion is Thursday, 2016-09-22, 23:59 Pacific Time. 
2 Discussion
The agreements of RAN2#94 and RAN2#95 in light connection are the following:
	RAN2#94 Agreements:

· The S1 connection of a "lightly connected" UE is kept and active, in order to hide the mobility and state transitions from the CN. From RAN2 perspective, for the "lightly connected" UE, the RAN initiated paging is feasible and beneficial in terms of signalling reduction as well as decreasing the latency. Thus the RAN initiated paging can be introduced from RAN2 perspective.
RAN2#95 Agreements:

1. The functions of a lightly connected UE include:

a. S1 connection is kept and active in the “anchor eNB”. NOTE: “anchor eNB” term refers to the eNB where the S1 connection of the UE lightly connected is kept (and active); however this terminology will be discussed further.

b. The RAN initiated paging mechanism is used/supported. 

c. The paging process is controlled by the “anchor eNB.

d. The "anchor eNB" controls the RAN based paging area.

e. A RAN based paging area update mechanism is used (when a UE goes out of the RAN based paging area). 

f. RAN based paging area can be configurable specific per UE.

g. The lightly connected UE performs cell reselection based mobility (i.e. the same cell reselection mechanism in RRC IDLE).

h. The UE AS context is kept in both UE and “anchor eNB” side.

i. The ECM state is ECM-CONNECTED, from perspective of network. From UE perspective the state is FFS.

j. When a "lightly connected" UE is paged (via RAN-initiated paging) or when any MO data/signaling is triggered, the UE will get back to be connected to eNB. The related procedure is FFS.

k. A UE enters into "lightly connected" by RRC signaling. The details are FFS.
2. The UE specific paging area configuration, defined in term of cell list or new list of paging area ID, shall be supported by dedicated and/or broadcast RRC signaling. Further optimization and down selection can be considered.

3. UE lightly connected is required to notify the network when it moves out of the configured RAN based paging area.

4. The paging area can be configured as one or more cells from RAN2 point of view. The configured cells can come from different eNB.

5. To take as a baseline that Rel-13 legacy PO/PF calculations are used for the RAN-initiated paging. The input parameters for PO/PF calculation can be changed in necessary.
6. To define a UE ID for paging calculation. Select the UE ID from (a) NAS UE ID (i.e. S-TMSI), (b) Rel-13 UE Resume ID, (c) a new RAN UE ID or (d) IMSI mod x.

7. To define a UE ID conveyed in paging message. Select the UE ID from (a) NAS UE ID (i.e. S-TMSI), (b) Rel-13 UE Resume ID, (c) a new RAN UE ID or (d) IMSI.

8. To discuss the preference of using legacy RRC paging message vs defining a new RRC RAN-initiated paging message for UEs in lightly connected.

9. FFS: To define RAN-based paging DRX cycle which is UE specific.



2.1 RAN-initiated paging

Discussion point 1. Which UE ID is preferred for RAN-initiated paging occasion calculation? Please justify whether you share the view described in any of the options below.
Option a) NAS UE ID (i.e. S-TMSI).
Option b) Rel-13 UE Resume ID.
Option c) A new RAN defined UE ID.
Option d) IMSI mod x (similar to legacy paging calculation).
Option e) RAN-initiated paging using C-DRX if Light Connection is modeled as a substate on the  Connected mode.   Changes in paging occasion calculations is not needed.
Table 1. Company's view on the Discussion point 1
	Option
	Company's name and comments

	a
	· 

	b
	· 

	c
	· Qualcomm Incorporated: We have concerns on reusing NAS level identities. [IMSI mode x] is not available at RAN in connected mode today. We should also consider future possibility to extend the DRX cycle in light connection to extended-DRX where S-TMSI is used today for idle mode. S-TMSI is under control of NAS procedure, e.g. Tracking Area Update. We should keep the RAN solution independent from NAS procedures.
· LGE: Please note the LGE’s answer in option e. We are also fine to use a new RAN defined UE ID with the same reason written in option e. We assume that MME created paging messages and the anchor eNB might not need to know IMSI or “IMSI mod X”
· CMCC: Considering IMSI is not naturally available at eNB due to security reason, a new RAN defined ID instead of IMSI is more suitable for paging calculation. 


	d
	· Ericsson: We do not see any reason to deviate from the existing principle of using “IMSI mod x”. We do not consider storing “IMSI mod x” in eNB for RRC-connected UEs causes additional security issues, as compared to existing idle mode solution (where “IMSI mod x” together with S-TMSI is received by eNB in the S1AP Paging message).

Conceptually, we regard efficient inter-operability of the “light connection” with idle mode as the most important requirement to ensure UE reachability in case of state mismatches between the UE and the network.
· Nokia: We agree with Ericsson view and arguments
· SONY. Legacy paging calculation, since we see no reason to develop yet another UE ID
· Samsung: Legacy calculations for paging occasions fully suffice and we do not see an immediate reason or need to deviate from them.
· [Huawei, HiSilicon] Agree with Ericsson that this option could ensure UE reachability in case of state mismatches between the UE and the network.
· China Telecom: Agree with other companies.
· [Intel] Since PO/PF calculation is based on legacy calculation, a UE ID which is always available is preferred. The UE ID in RAN-initiated paging needs to be same as UE ID used in CN-based paging so that PO is aligned with default DRX cycle in case of UE state mismatch at UE and CN. Therefore, we also prefer using option d.
· CATT: In RAN2#94 meeting it was agreed that the UE_ID used for PH and PTW_start calculation should not be correlated from the one used for PF calculation to realize an even utilization and distribution of paging resources. Since hashed S-TMSI is used to calculate UE_ID_H for PH and PTW start calculations, S-TMSI should not be used for RAN-initiated paging occasion calculation. Option d is simple and has minimum impact to eDRX. 
· ZTE: We are open to this option. But just wondering if the eNB will always have a valid IMSI while triggering RAN-based paging message. For example, the RAN-based paging message could be sent without IMSI from the PAGING from the MME.
· China Unicom:  This is the UE ID used for paging occasion calculation, we generally support Ericsson’s view that no additional security issue will be brought by storing the “IMSI mod x” (maybe not exactly the IMSI itself) in RAN. Considering how to get the related “IMSI mod x”, we think that it wouldn’t be a problem, e.g. if we design some related procedures to let the MME notify eNB. We think option d is feasible and it is a preferable approach.



	e
	· Kyocera: Although the baseline agreement is to use the legacy PO/PF, our understanding is that it has not been decided whether Light Connection is an independent state, a substate  of CONN or a substate of IDLE.  In case the decision is to model Light Connection with a substate of CONN  we’re wondering if a simpler approach would be to consider a C-DRX mechanism so that paging occasions would not need to be optimized, i.e., no input is necessary for calculation of paging occasions. 
· LGE: On the second though, we assume that MME created paging messages and the anchor eNB might not need to know IMSI or “IMSI mod X” When we  assume “lightweight connection” as a subset of the RRC connected, using C-DRX mechanism is more natural. In addition, we prefer option c raher than using option d.
· China Unicom: We didn’t make any decision on the model of “light connection state”, we would like to keep this option open to see more detailed analysis.


Discussion point 2. How to define the RRC RAN-initiated paging message. Please justify whether you share the view described in any of the options below. 
Option a) Reusing (with extensions if necessary) legacy RRC paging message.

Option b) New RRC RAN-initiated paging message.

Table 2. Company's view on the Discussion point 2
	Option
	Company's name and comments

	a
	· Ericsson: We do not see any reason for introducing a new paging message for RAN-initiated paging. CN- and RAN-originated page can be multiplexed in the legacy RRC Paging message (extended). Also for the purpose of ETWS/CMAS and system information change notifications for light-connected UEs, re-using legacy RRC Paging message is preferred as it saves radio resources.
For robustness reasons (avoid problems with state inconsistency caused e.g. by eNB reset), light-connected UE have to be able to react on both CN- and RAN-initiated page. E.g., this allows the eNB to release the S1 connection for light-connected UE without (via paging) indicating this to UE.
· Nokia: We agree with Ericsson view and arguments. We see that it is important to also reach UE with normal paging (MME initiated). Reusing legacy paging and paging ID and PO/PF calculations impacts to NW and UEs are minimal.
· SONY: Legacy RRC paging message. since we see no reason to define another message
· Samsung: We can re-use current paging message as it already provides all the necessary functionality and avoids unnecessary changes to the system.
· [Huawei, HiSilicon] Legacy RRC paging message could be reused with some enhancement of new paging ID , we don’t see the need to introduce some new paging message .
· China Telecom: We would like to avoid the unnecessary changes. Legacy paging message is preferred.
· [Intel]  We also prefer option a) “reusing (with extensions if necessary) legacy RRC paging message” as it provides the required means to enable the points described in discussion point 3.
· Qualcomm Incorporated: Support this.
· Kyocera: We think the legacy RRC paging message is reusable as a baseline, while we assume the PagingRecord needs to be extended depending on the Discussion point 3 below.
· LGE : reusing legacy RRC paging message 
· CATT: We prefer to reuse legacy RRC paging message to have minimum impact to the implementations of network and UE.
· ZTE: It seems not essential to define a new paging message.
· CMCC: We agree to reuse legacy RRC paging message but with a new RAN defined PagingUE-Identity.
· China Unicom: We think reusing the legacy RRC paging messages is good for the solution design, with some necessary UE specific information (if any) or some other new info which we think is a must. Avoid any unnecessary changes.
· 

	b
	· 


Discussion point 3. Which UE ID is preferred to be conveyed on the RRC RAN-initiated paging message? Please justify whether you share the view described in any of the options below. 

Option a) NAS UE ID (i.e. S-TMSI) (similar to legacy paging calculation).
Option b) Rel-13 UE Resume ID.
Option c) A new RAN UE ID.
Option d) IMSI (similar to legacy paging calculation).
Table 3. Company's view on the Discussion point 3
	Option
	Company's name and comments

	a
	· Nokia: We don’t see a need to deviate from legacy handling. NAS can be in ECM_IDLE in the UE side and the handling can be very same as for CIoT suspended  i.e. AS indicates paging to NAS which initiates connection. This seems to be simplest approach with basically zero impact to paging handling in the Uu. 
· SONY: neither options b, c, or d are preferably in our view, based on earlier comments of using legacy procedure as much as possible. The only thing that needs to be considered for option a is how to avoid AS-NAS interaction, where one way could be to store S-TMSI in the eNB for connected mode UE´s, 
· Samsung: To be technically correct, when MME sends the paging indication to the eNB it indicates which UE identity should be used, and as a result the RRC paging message has an option for both IMSI and S-TMSI. In that sense, if we decide to follow the legacy behavior, then both options a) and d) are applicable. Whether we need to restrict “light connection” operation only to S-TMSI, is a separate question, but from the UE perspective both options could be allowed as in legacy. As a summary, we do not see a need to deviate from legacy.
· [Intel] Option a) "S-TMSI" is preferred as legacy RRC paging message can be re-used, understanding that this would require MME providing the UE's S-TMSI information to the eNB via S1-AP signaling and eNB would have to store it while the UE is lightly connected.  

· CATT: In LC state, UE might be in ECM_IDLE state or ECM_CONNECTED state. NAS layer in UE side does not expect the indication of paging if UE is in ECM_CONNECTED.  It can be simply determined by the RRC state in UE AS and the paging indication of would not be sent to UE NAS. If UE is in ECM_IDLE, paging indication can be processed as legacy.

Furthermore, eNB  is technically available to store S-TMSI and will not cause much work in eNB side.
· ZTE: We are open to both Option b and c, as the eNB may not have the NAS UE ID.



	b
	· Ericsson: UE need to act differently at RAN paging as compared to CN paging. At CN paging, UE indicates reception of paging to UE NAS, which triggers paging response. At RAN paging, UE RRC “locally” triggers response (e.g. resume of the RRC Connection).

In case existing RRC Paging message is re-used (See Discussion point 2), one solution to allow UE to distinguish between CN page and RAN page is to use Resume ID at RAN page. There are also other advantages. eNB need not store the S-TMSI in the UE context (no S1AP impact, no need to update eNB at e.g. GUTI re-allocation).
· [Huawei, HiSilicon] For RAN based paging, a RAN allocated ID is preferred, this is beneficial as the eNB is not required to store S-TMSI in this option.
· China Telecom: The eNB is supposed to trigger the paging when data arrives and the UE has entered light connection. The eNB is not required to store the S-TMSI. Rel-13 UE Resume ID is a good alternative.
· [Intel] If option a) is not feasible by network and/or operators, we would also be open to consider option b) " Rel-13 UE Resume ID".
· CMCC: We prefer a RAN-defined UE ID which is unique in one paging area, and this ID can be used for RAN-initiated paging and also for context fetch between eNBs in one paging area. We are ok with both option b) and c).
· China Unicom: We quite agree with Ericsson’s view that RAN paging and CN paging should be treated separately. Regarding CATT’s comments, UE side ECM state is not determined yet, but we would like to indicate that ECM Connected in UE side may be much better (although this is another FFS), for S1 connection is kept and the ECM state in network side is ECM connected. It is weird to set two different ECM states in two communication ends at the same time, we think it might lead to some ambiguity from operator’s point of view. Then, if the ECM state is connected, we have no reason to initial a paging using NAS UE ID. In addition, R13 Resume ID is also “legacy”, for the convenience to introduce Resume ID in the legacy paging message,


	c
	· Qualcomm Incorporated: S-TMSI is under control of NAS procedure, e.g. Tracking Area Update. We should keep the RAN solution independent from NAS procedures.
· Kyocera: We prefer the new ID with “Cell ID + C-RNTI”, which are provided in the “anchor eNB”, since the ID can be implicitly assigned upon entering Light Connected, while Option (b) needs to be allocated explicitly in a signalling to make the UE to enter Light Connected (e.g., RRC Connection Release for Rel-13 RRC Connection Suspension). Options (a) and (d) are possible but we assume these IDs need to be reported to the eNB, since these were previously transparent to the eNB.  We also assume it’s also used for Context Retrieval over X2.  
· LGE agrees with Kyocera
· ZTE: We are open to both Option b and c, as the eNB may not have the NAS UE ID.
· CMCC: We prefer a RAN-defined UE ID which is unique in one paging area, and this ID can be used for RAN-initiated paging and also for UE context fetch between eNBs in one paging area. We are ok with both option b) and c).


	d
	· 


2.2 UE Specific RAN-based Paging Area
Discussion point 4. How to define the UE Specific RAN-based Paging Area considering the related RAN2 agreements: (1.e) "a RAN based paging area update mechanism is used (when a UE goes out of the RAN based paging area)", (1.f) "RAN based paging area can be configurable specific per UE ", (2) "the UE specific paging area configuration, defined in term of cell list or new list of paging area ID, shall be supported by dedicated and/or broadcast RRC signaling" and (4) "the paging area can be configured as one or more cells from RAN2 point of view; the configured cells can come from different eNB ". Therefore RAN based paging area determines the location where the UE can move without indicating to the network, understanding that the paging strategy used is up to network implementation. Please justify whether you share the view described in one or more of the points captured below (including combination of points).
Points a) A RAN-based Paging Area identifier is defined to be indicated to each UE via dedicated signaling and to be broadcasted by the eNB (which would indicate the RAN-based Paging Area that it belongs to).
Points b) A global cell identity list is provided by the eNB to each UE via dedicated signalling (the global cell identity list implicitly indicates the cells belonging to the RAN-based Paging Area). 
Points c) Other options (e.g. reusing TA as RAN-based paging area definition).
Points d) All of above
Table 4. Company’s view on the Discussion point 4
	Points
	Company’s name and view

	a
	· Samsung: The difference between option a) and b) is whether there is some RAN paging ID in the system information or a UE has an explicit list of cells. Option a) looks a bit more UE friendly as the UE will be provided with just one ID, instead of a list of cell ID that can be quite huge. It is always easier to keep one ID and is faster to compare it with another single ID taken from the system information. Option c) is very restrictive as it does not allow for deciding how small/large a RAN paging area could be. 
· Qualcomm Incorporated: Prefer this option for flexibility of the size of area identified by the new RAN paging area. The size can be one cell or multiple cells depending on the deployment (no need to be standardized). The UE can be allocated a list of RAN paging area ids in order to support UE specific paging area (the same concept as TA list).
· Kyocera: We assume the broadcasted ID is quite similar to TrackingAreaCode in SIB1. Also, the dedicated ID (or list of IDs) in the UE refers to the broadcasted ID wherein the UE may move around without the indication to the NW. So, we wonder if multiple broadcasted IDs are available in a cell. So far, we think Point (b) seems well-aligned with the agreement (1.f), although it’s fine to have Point (a) if necessary. 

· ZTE: We see the benefits of signaling saving of using a new PA ID. And the new PA ID also allows flexible configuration of the RAN-based paging area.
· CMCC: Considering RAN has a better knowledge about UE position than CN, it would be possible to create a smaller paging area (PA) than existing TA for paging transmission in RAN. Besides, we prefer that eNBs in one PA should have X2 connections with the anchor eNB in which the UE context is kept, which help make paging message transfer and UE context fetch from anchor eNB possible. 
The PA concept is very similar to existing TA concepts in LTE. Each cell broadcasts one PA identity and each UE is assigned a specific PA list. UE will perform PA update when it enters a new cell which is not in its PA list. 


	b
	· [Huawei, HiSilicon] It is important to ensure that for lightly connected UE the non anchor eNB in paging area shall have X2 connection with anchor eNB, otherwise if the UE responds paging in the eNB without X2 connection to anchor eNB, the new eNB has to setup new RRC connection for this UE and the data which has already arrived in anchor eNB has to be dropped in such case. Furthermore, to page the eNB without X2 to anchor eNB, additional paging procedure forwarded by S1 shall be introduced. This make the RAN initiated paging more complexity and need multiple attempts. The paging gain of RAN based paging comparing to R13 paging optimization has been showed in R2-163930/R3-161719, which mostly comes from that the UE could be addressed in RAN based paging by one attempt comparing multiple attempts in Rel 13 paging optimization.  Therefore, in our understanding the RAN based paging area shall be a subset of eNBs which haves X2 connections to anchor eNB.

Option b is most efficient way to ensure that the non anchor eNBs in paging area have X2 connection with anchor eNB. The anchor eNB could configure RAN based paging area to the UE accord the X2 availability and UE specific characters whit option b.

We also see that option a is a efficient option in term of signaling cost in some implementation scenario where X2 is available in large scale.
Option c is the worst option, now there are 100~200 eNBs in one Tracking area, it is hard to ask all  eNBs have the X2 interface between each two eNBs. Replanning of TACs also should not be required for light connection to existing network.
· China Telecom: Option a and b provide more flexibility. We slightly prefer option b, since less changes are required compared with option a.
· [Intel] We prefer option b and/or option c.
· LGE : We prefer option b 
· Kyocera: We think the list of ECGI will allow more flexible configuration for UE-specific RAN paging area and it’s similar way to the mobility set with WLAN-Id-List, although the signalling overhead may becomes larger than Point (a). Additionally, it’s still not crystal clear to us why such a flexible/UE-specific RAN paging area is necessary.   Just as an optimization, if we could assumed that the RAN paging area is not across different PLMNs, we’re wondering if a list of ECI (i.e., cellIdentity = eNB ID + PCI) also works. 

· China Unicom: option a) and b) both can provide flexibility when configuring the paging area, which is our main concern. We have some sympathy on option a), for it could save some room when the paging list is very large. It is acceptable but not our first choice. In the real network deployment, X2 is not always configured in all eNBs in a certain area, as pointed it out by HW. So the cell id list approach seems to be a good choice that can adapt to various scenarios. Once the PA is configurable, TA based RAN paging is also an option, but we should not start the solution design based on just TA, for that case may kill many other possible and efficient solutions which are proper for some implementation scenario. Network replanning is a tough work, especially if we want to adjust the TACs just for light connection. TA-based RAN area concept could be an option, which also can be covered by option a) and b). So option b) is our most preferable one.



	c
	· [Ericsson] Re-using TAs as RAN-based paging area definition means that no new RRC signaling is needed to convey RAN paging area information to UE, and no new RRC. Procedure is needed for UE to indicate that UE is outside of its currently/memorized RAN paging area. UE triggers NAS Tracking Area Update as in legacy. The network operator need not administer and configure yet another area concept. 
The RAN paging strategy is the responsibility of the eNB, taking Rel-13 RAN3 paging enhancements into account (history lists, last known cells, etc). In most cases, the RAN paging strategy will locate the UE on a first page. Only in few cases, the RAN page need to be expanded to involve all eNBs in the TA. The signaling cost for paging a few Ues in a set of cells, as compared to signaling cost for UE-triggered RAN paging area update depends on the network topology. UE-triggered RAN paging area update from Ues that anyway have very little traffic gives only a signaling cost
RAN2 should not agree on a RAN-based area concept based on “a” or “b” above without sufficient justification. The TA-based RAN area concept should anyway be a default option for the network operator to use, as it does not require any new RRC signaling.
· [Intel] We prefer option b and/or option c.


	d
	· Nokia: we see use cases for all the options listed. TACs can be reused but it is not good for improting light connection to existing network which most probably would required replanning of TACs. Then list of CellIdentities also does not required new broadcast signaling but it would require in some case huge list of cells which is not practical. And most flexible would be to introduce new RAN paging area identifier but we understand that would required introduction of new parameter on the SIB1, which is not desired in some deployments. => Thus we see that there is demand for all of the solutions.
· [Intel] We would be open to consider this option understanding that option a) would involve additional broadcast signaling.
· CATT: We are open to both of option a and option b.  They are both flexible for the operators to configure the paging are.
· China Unicom: due to the workload, we prefer to focus on one direction, not all solutions should be considered.



	e
	· SONY: we prefer the RAN based paging area to be indicated by dedicated signaling, but providing a specific cell list that can be UE specific Additionally a predefined paging area identifier can be used for a more general paging area.

	A 
	· Vodafone: I think we should look on the identifier from the operational point of view as if they cannot be configured in the right way, the feature will not be accepted in the market. Tracking Area’s as defined today are large areas including a lot of eNBs. They are configured taking into account the paging load/NAS Load and many other things. The eNBs inside the TA may be geographically far away from each other and most of them would not have any neighbor relations and therefore, they would not have any X2 interfaces. We cannot assume that UEs are always staying in the same cell or just move between 1-2 cells and if so, then operator would configure the paging area to 1 cell. 


3 Email discussion result
The following 16 companies shared their views on this email discussion: Ericsson, Nokia, Sony, Samsung, Huawei, HiSilicon, Vodafone, Qualcomm, China Telecom, Kyocera, LGE, CATT, ZTE, CMCC, China Unicom, and Intel.

Section 3.1 includes a summary of companies' views provided for each discussion point in section 2 and based on this summary, recommendations for agreements and discussion are included in section 3.2 below.
3.1 Summary
Summary of discussion point 1
Which UE ID is preferred for RAN-initiated paging occasion calculation? Slightly preference towards option d) "IMSI mod x (similar to legacy paging calculation)" as it is summarized below:
· 3 companies (Qualcomm Incorporated, LGE, and CMCC) prefer option c) "a new RAN defined UE ID" to keep the RAN solution independent to the NAS procedures, the S-TMSI is under control of NAS procedure and because RAN does not know ÏMSI mode x" information for connected mode UEs

· 11 companies (Ericsson, Nokia, Sony, Samsung, Huawei, HiSilicon, China Telecom, Intel, CATT, ZTE, and China Unicom) prefer option d) "IMSI mod x (similar to legacy paging calculation)" for efficient inter-operability of the “light connection” with idle mode, for ensuring UE reachability in case of state mismatches between UE/network, because storing “IMSI mod x” in eNB for RRC-connected UEs does not add any security issues (as compared to existing idle mode solution where “IMSI mod x” together with S-TMSI is received by eNB in the S1AP Paging message) and due to the minimum impact to eDRX. It was raised the question on whether RAN-based paging message could be sent without IMSI from the PAGING from the MME.
· 2 companies (Kyocera, and LGE) propose to use C-DRX design (instead I-DRX or PO/PF).
· 1 company (Vodafone) want to keep the open until the model of light connection state progresses. 
Recommendation 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).
Summary of discussion point 2

How is the RRC RAN-initiated paging message defined? The preference is option a) "reusing (with extensions if necessary) legacy RRC paging message" as it is summarized below:
· 15 companies (Ericsson, Nokia, Sony, Samsung, Huawei, HiSilicon, Qualcomm, China Telecom, Kyocera, LGE, CATT, ZTE, CMCC, China Unicom, and Intel) prefer option a) "reusing (with extensions if necessary) legacy RRC paging message". Some of the reason provided were: CN- and RAN-originated page can be multiplexed, for notification of ETWS/CMAS and system information change, to avoid problems with state inconsistency caused (e.g. by eNB reset), to allow reaching these UEs via normal paging (MME initiated). Some companies already indicated that a new RAN defined paging UE-identity is preferred as it is explained on discussion point 3.
Recommendation 2 The RRC RAN-initiated paging message is defined reusing (with extensions if necessary) legacy RRC paging message, as per option a).
Summary of discussion point 3

Which UE ID is preferred to be conveyed on the RRC RAN-initiated paging message? preference is divided between options a), b) and c), as it is summarized below:
· 5 companies (Nokia, Sony, Samsung, Intel, and CATT) prefer option "a) NAS UE ID (i.e. S-TMSI) (similar to legacy paging calculation)". Some of key points explained are: legacy UE IDFs can be reused (minimum impact), from UE side, NAS modelling could be ECM_IDLE which would allow reusing same handling as for CIoT suspended (i.e. AS indicates paging to NAS which initiates connection), eNB would only need to store S-TMSI for connected mode UE´s.
· 7 companies (ZTE, Ericsson, Huawei, HiSilicon, China Telecom, CMCC, and China Unicom) prefer option b) "Rel-13 UE Resume ID". Some of key points explained are: UE need to act differently at RAN paging as compared to CN paging (UE RRC locally response vs paging response), to avoid storing S-TMSI in the eNB, not to update eNB when GUTI re-allocation, to allow UE to distinguish between CN page and RAN page is to use Resume ID at RAN page, RAN-defined UE ID is beneficial as it is unique in one paging area.
· 5 companies (Qualcomm Incorporated, Kyocera, LGE, ZTE, and CMCC) prefer option c) "a new RAN UE ID". Some of key points explained are: new ID with “Cell ID + C-RNTI” which are provided in the “anchor eNB” and implicitly assigned upon entering Light Connected, the UE context fetch between eNBs in one paging area.
Recommendation 3 For the RRC RAN-initiated paging message, to discuss the preferred of UE ID: option "a) NAS UE ID (i.e. S-TMSI) (similar to legacy paging calculation)", option b) "Rel-13 UE Resume ID", or option c) "a new RAN UE ID".
Summary of discussion point 4
How to define the UE Specific RAN-based Paging Area considering the related RAN2 agreements. Slightly preference towards option a) and b) (those companies that supported option d) " all the above options" have been counted below as part of options a), b) and c) to provide the final number.
· 9 companies (Samsung, Qualcomm Incorporated, Kyocera, ZTE, CMCC, Nokia, Intel, and CATT) prefer option a) "A RAN-based Paging Area identifier is defined to be indicated to each UE via dedicated signaling and to be broadcasted by the eNB (which would indicate the RAN-based Paging Area that it belongs to)". Some of key points explained are: signaling saving, option a) requires a single RAN paging ID in the system information and UE only needs to get just that one ID (vs option b) where a UE has an explicit list of cells which could be huge), allows flexibility of the size of area identified by the new RAN paging area.
· 9 companies (Huawei, HiSilicon, China Telecom, Intel, LGE, Kyocera, China Unicom, Nokia, and CATT) prefer option b) "A global cell identity list is provided by the eNB to each UE via dedicated signalling (the global cell identity list implicitly indicates the cells belonging to the RAN-based Paging Area)". Some of key points explained are: X2 connections between anchor and non-anchor eNBs within the paging area is required, in addition to a list of ECGI, it could be discuss that RAN paging area is not across different PLMNs and whether a list of ECI  (i.e., cellIdentity = eNB ID + PCI) could work.
· 3 companies (Ericsson, and Intel) prefer option c) " Re-using TAs as RAN-based paging area definition means that no new RRC signaling is needed to convey RAN paging area information to UE, and no new RRC ". Some of key points explained are: it should be default option for the network operator to use, as it does not require any new RRC signaling, it could help with the paging strategy e.g. starting with a RAN-initiated within PA and, when needed, passing to a CN-initiated within the TA.
· 3 companies (Nokia, and Intel to a)b)c), and CATT to a) b)) prefer option d) "all the above". Some of key points explained are: all option a, b and c have different demand (e.g. TACs can be reused but it might require re-planning of TACs, the list of Cell-Identities can be reused, but it might require a huge list of cells, and a new RAN paging area identifier could work but it would require a new parameter on the SIB1, which is not desired in some deployments).
· 1 companies (Sony) prefer option e "RAN based paging area to be indicated by dedicated signaling, but providing a specific cell list that can be UE specific. Additionally a predefined paging area identifier can be used for a more general paging area".
Recommendation 4 To confirm the fact that legacy CN TA (as well as, CN TAU procedure) is already available and could be used by default for RAN-based Paging Area (up to network implementation).

Recommendation 5 To discuss and agree on point a) and/or point b).
Recommendation 5.a. Point a) A RAN-based Paging Area identifier is defined to be indicated to each UE via dedicated signaling and to be broadcasted by the eNB (which would indicate the RAN-based Paging Area that it belongs to).

Recommendation 5.b. Point b) A global cell identity list is provided by the eNB to each UE via dedicated signalling (the global cell identity list implicitly indicates the cells belonging to the RAN-based Paging Area). 

3.2 Recommendations
The summary of the recommendations that are proposed for RAN2 to agree are the following:
Recommendation 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).
Recommendation 2 The RRC RAN-initiated paging message is defined reusing (with extensions if necessary) legacy RRC paging message, as per option a).
Recommendation 3 For the RRC RAN-initiated paging message, to discuss the preferred of UE ID: option "a) NAS UE ID (i.e. S-TMSI) (similar to legacy paging calculation)", option b) "Rel-13 UE Resume ID", or option c) "a new RAN UE ID".
Recommendation 4 To confirm the fact that legacy CN TA (as well as, CN TAU procedure) is already available and could be used by default for RAN-based Paging Area (up to network implementation).

Recommendation 5 To discuss and agree on point a) and/or point b).

Recommendation 5.a. Point a) A RAN-based Paging Area identifier is defined to be indicated to each UE via dedicated signaling and to be broadcasted by the eNB (which would indicate the RAN-based Paging Area that it belongs to).

Recommendation 5.b. Point b) A global cell identity list is provided by the eNB to each UE via dedicated signalling (the global cell identity list implicitly indicates the cells belonging to the RAN-based Paging Area). 
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