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Abstract of the contribution: This contribution provides clarification and evaluation to solution 6.6.1
Background

Adding clarification the EN and including evaluation text for the solution.
Adding possible eRelay-UE configuration option that would limit the impact on the Uu paging message.

Discussion

RAN2 in TR36.746 states that an eRemote UE in RRC_IDLE can be linked to an eRelay UE that is either in RRC_IDLE or RRC_CONNECTED. According to TR36.746 “linked” is equivalent to PC5 established, but with a new feature that PC5 DRX isused. The eNB shall configure the eRemote-UE with PC5 DRX value via the eRelay UE when the eRemote-UE is in RRC_CONNECTED. The new PC5 DRX feature is not fully detailed yet in TR36.746, but RAN2 states that it should be feasible to specify such new feature during the normative phase.
Observation 1: Even if the PC5 DRX value is configured via the eRelay-UE, it is not clear whether the eRelay-UE also is configured with the eRemote-UE’s PC5 DRX value.

Observation 2: The eNB could configure the eRelay-UE with the eRemote-UE DRX value when the eRemote-UE is in RRC_CONNECTED and the eRelay-UE can store the DRX value as long as the eRemote-UE is linked to the eRelay-UE.

Proposal 1: Add a NOTE reflection the above possible eRelay-UE configuration including the eRemote-UEs PC5 DRX values.

An eRemote-UE in RRC_IDLE shall monitor forwarded paging message over PC5 according to configured PC5 DRX value.
RAN2 have also agreed that relevant system information shall be forwarded to eRemote-UEs over sidelink (PC5) using broadcast/multicast.

RAN2 have further agreed that an eRelay-UE can serve as a synchronization source (SLSS/PSBCH) for eRemote-UE even in EUTRAN coverage.

Observation 3: An eRemote UE in RRC_IDLE camping on an eRelay UE shall monitor forwarded paging messages according to configured PC5 DRX value and monitor PC5 broadcasted/multicasted system information. The eRemote-UE can either use SLSS broadcasted by the eRelay-UE or synchronization signals directly broadcasted by the eNB for correct timing of the monitoring events.
Proposal 2: Replace the EN with a NOTE with the explanation in observation 3.

Proposal

It is proposed to include the following changes to TR 23.733
* * * Start of changes * * * 
6.6.1
Solution 1: Idle Mode Operation and Paging
6.6.1.1
Description

6.6.1.1.1
General

This solution applies to key issue 6 on eRemote-UE idle mode operation, specifically how the network UE context is updated with necessary information to perform eRemote-UE paging via an eRelay-UE, option 3 according to TR 36.746 [3]

6.6.1.1.2
UE Idle Mode behaviour in idle mode

A eRemote-UE in ECM_IDLE will "camp" on the eRelay-UE. RAN2 technical report TR 36.746 [3] clause 5.1.2-3 and 5.2.2. discuss some UE aspects for IDLE mode. 

The eRelay-UE transmit SSLS/BSBCH which can serve as synchronization source for e.g. the out-of-coverage eRemote-UE.

A eRemote-UE in idle shall be linked in order to receive a forwarded page from the eRelay-UE. For a eRemote-UE in Idle a new PC5 DRX scheme shall be specified. In TR 36.746 [3] clause 5.2.1 there is an Editor's note stating. 

"Editor's note:
Details of PC5 DRX configuration are FFS (e.g. if explicit DRX configuration or configuration based on pool configuration). The details for IDLE mode depends on paging mechanism/option chosen."
The eRemote-UE will be configured with PC5 DRX by the eNB when indirect communication set-up is performed.

The eRelay-UE is expected to forward important system information using PC5 broadcast/multicast. The eRemote-UE shall monitor broadcasted system information in order to detect mobility across TA boundary. Upon UE mobility across a TA boundary the eRemote-UE generates a mobility TAU. Furthermore the eRemote-UE sends a periodic TAU upon timer expirers.

Much of the UE Idle mode behaviour resides in the RAN domain, but importantly from a CN perspective is that legacy TAU triggering mechanism in the UE can remain as specified. The CN can expect same UE behaviour for an eRemote-UE as for a normal UE camping directly on an eNB.

6.6.1.1.3
UE Paging IE sharing solution
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Figure 6.6.1.1.3-1: UE Paging IE sharing

The procedure in Figure 6.6.1.1.3-1 is based on Solution 6.1.5 with minor updates to enable UE Paging IE sharing. The step description below only shows the delta compared to solution 6.1.5 

1-6.
Same as solution 6.1.5.

7.
Same as solution 6.1.5 with the addition that the eRelay-UE MME includes the eRelay-UE's Paging IE (IMSI, S-TSMI and specific DRX or eDRX values) in S1-AP Initial Context Setup Request message and that the eNB stores the eRelay-UE Paging IE in the eRelay-UE context. 

NOTE 1: The eRelay-UE Context is updated upon eRelay-UE mobility e.g. eRelay-UE change of MME. This update will include an updated Paging-IE.

8.9.
Same as solution 6.1.5.

10.
Same as solution 6.1.5 with the addition that the eNB attaches the eRelay-UE's Paging IE to the S1-MME control message. 

NOTE 2:
The message from the eRemote-UE includes eRemote-UE identity, e.g. S-TMSI. This important for eRelay-UE when monitoring S-TMSI based paging of the eRemote-UE.

NOTE 3:
The eRemote-UE MME will receive a potential updated eRelay-UE Paging IE every time the eRemote-UE generates a Service request, TAU due to mobility or upon periodic timer expiry. This will ensure that the eRemote-UE MME to have a valid eRelay-UE Paging IE.

11.
Same as solution 6.1.5 with the addition that the MME stores the eRelay-UE's paging IE in the eRemote-UE context. 

12-13.
Same as Solution 6.1.5 
NOTE 4: The eNB configures the eRemote-UE with PC5 DRX values when the eRemote-UE is in RRC_CONNECTED according to TR 36.746 [3] clause 5.2.1. It would be possible that the eNB also configures the eRelay-UE with eRemote-UE’s PC5 DRX values but this is not yet detailed by RAN2.  
6.6.1.1.4
eRemote-UE Paging solution


[image: image2.emf] 

eRemote MME  

eRemote UE   eRelay U E   eNodeB   eRelay MME   SGW  

0  .  eRemote have performed attach or Service Request via the eRelay  

1  .  eRemote  -  UE in Idle and ”camp” on eRelay   -  UE  

3  .    S  1  _  AP Paging msg    (  eRemote  -  UE Paging IE  ,    eRelay  -  UE Paging IE  )  

4  a  .    eRelay  -  UE page   (  eRemote  -  UE S  -  TMSI  ,    PO timing  )  

2  .    DDN for eRemote  -  UE  

4  b  .   RRCConnectionReconfiguration  (  eRemote  -  UE S  -  TMSI  ,    PO timing  )  

5  .    eRemote PC  5   page   

6  .  Service Request according   to 6.3.1   


Figure 6.6.1.1.4-1: eRemote-UE paging

0.
As a Prerequisite the eRemote-UE have performed Attach, TAU or Service Request via the eRelay-UE, including that the UE Paging IE has been shared as described in clause 6.6.1.1.3. Note that message in step 10 in clause 6.6.1.1.3 includes eRemote-UE identity, e.g. GUTI, S-TMSI. This allows the eRelay-UE to store and associate the eRemote S-TMSI together with the eRemote-UE L2 address.

NOTE 1:
Whether IMSI based paging is supported depends on SA3 decision if sharing of ISMI between eRelay-UE and eRemote-UE is allowed. In case the IMSI can be shared, then the same mechanism described in solution 6.6.3 in clause 6.6.3.1.2 step 2 can be executed in conjunction with setting up the PC5 link.

1.
The eRemote-UE is in idle mode and camps on the eRelay-UE.
NOTE 2:
UE behaviour when camping on an eRelay-UE will be detailed by RAN2. Based on TR 36.746 [3] it is assumed that the eRemote-UE needs to monitor System Information forwarded using PC5 broadcast/multicast and forwarded paging message according to new PC5 DRX feature specified by RAN.

2.
The eRemote-UE MME receive a DDN from the SGW notifying the MME that there is pending down link data for the eRemote-UE.

NOTE 3:
Figure 6.6.1.1.4-1 illustrates the case when SGW generates the DDN, but it should be noted that the MME can receive a DDN as a result of other incoming data cases e.g. incoming SMS.

3.
The eRemote-UE MME generate a S1-AP Paging message that includes UE paging IE of both the eRemote-UE and the eRelay-UE.

4.
Depending whether the eRelay-UE is in RRC_IDLE or RRC_CONNECTED the eNB will either a) Send a Page to the eRelay-UE or b) Send a RRCConnectionReconfiguration message to the eRelay-UE.

a) The eNB calculates the POs for both the eRemote-UE and the eRelay-UE. The eNB will send a Page message to the eRelay-UE that includes eRemote-UE’s S-TMSI and calculated PO timing for the eRemote-UE, based on RAN configured PC5 DRX.

b) The eNB can calculate the PO of the eRemote-UE. The eNB will send the RRCConnectionReconfiguration message that includes the eRemote-UE's S-TMSI and calculated PO timing of the eRemote-UE, based on RAN configured PC5 DRX.

The calculated eRemote-UE PO timing can be: a specific subframe, absolute time or a Paging Time Window if the eRemote-UE is using eDRX.

NOTE 4:
The eRemote-UE can monitor "PC5 Page messages" according the MME negotiated DRX values, if eNB used this value when configuring the PC5 DRX value.

NOTE 5:
It is up to RAN to decide whether to expand the Page message with eRemote-UE’s PO timing or whether the eRelay-UE shall perform Random Access and determine the paging cause and receive the eRemote-UE's  PO timing.
NOTE 6; If the eNB has configured the eRelay-UE with the eRemote-UE’s PC5 DRX values, then the solution can be simplified since the eRemote-UEs PO timing is not needed in the paging message, see 6.6.1.1.5.
5.
The eRelay-UE will send a "PC5 Page message" to the eRemote-UE 

NOTE 7:
It is up to RAN to decide how this "PC5 Page message" is sent. Furthermore, potential increased latency when delivering the page to the eRemote-UE needs to be studied and align timers for the paging procedure.

6.
When eRemote-UE is in the ECM-IDLE state, upon reception of paging indication, the eRemote-UE initiates the UE triggered Service Request procedure, according to Solution 6.3.1.
6.6.1.1.5
eRemote-UE Paging solution when PC5 DRX value is configured in the eRelay-UE
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Figure 6.6.1.1.5-1: eRemote-UE paging when PC5 DRX value is shared
The PO timing is not needed in the Uu paging message when the eNB has configured the eRelay-UE with the eRemote-UE’s PC5 DRX value at the last time the eRemote-UE was in RRC_CONNECTED. Also see NOTE 4 in 6.6.1.1.3. The above figure shows that eRemote-UE’s PO timing is not included in the Uu paging message. 
0-3.
Same as solution 6.6.1.1.4.

4.
Depending whether the eRelay-UE is in RRC_IDLE or RRC_CONNECTED the eNB will either a) Send a Page to the eRelay-UE or b) Send a RRCConnectionReconfiguration message to the eRelay-UE.

a) The eNB calculates the POs for the eRelay-UE. The eNB will send a Page message to the eRelay-UE that includes eRemote-UE’s S-TMSI
b) The eNB will send the RRCConnectionReconfiguration message that includes the eRemote-UE's S-TMSI.

5.
The eRelay-UE calculates the PO of the eRemote-UE based on RAN configured PC5 DRX of the eRemote-UE. The eRelay-UE will send a "PC5 Page message" to the eRemote-UE 

6.

Same as solution 6.6.1.1.4 
6.6.1.2
Impact analysis

eRemote-UE:

-
No impact

eRelay-UE:

-
Need to store eRemote-UE S-TMSI and L2 address while the eRemote-UE is in idle mode.

-  Need to be able to schedule and construct a PC5 Page message based on the received information in Page message received from the eNB or configured eRemote-UE’s PC5 DRX value.

eRemote-UE's MME:

-
Need to store eRelay-UE Paging IE in the eRemote-UE context while the eRemote-UE is in ECM_IDLE, and when receiving a DDN construct the eRemote-UE paging message that includes both the eRemote-UE Paging IE and the eRelay-UE Paging IE as an additional IE compared to legacy.

eRelay-UE's MME:

-
Needs to include the eRelay-UE Paging IE in the S1-AP Initial Context Setup message

eNB:

-
Need to fetch the eRelay-UE Paging IE from the eRelay-UE context and attach it to the S1_AP message that is forwarding the eRemote-UE NAS message.


-
Need to construct an eRelay-UE page message or a RRCConnectionReconfiguration message that includes eRemote-UE's S-TMSI and PO timing. 
NOTE 1: If the eNB has configured the eRelay-UE with the eRemote-UE’s PC5 DRX values, then PO-timing is not needed in the page message.
6.6.1.3
Evaluation
The above solution enables RAN to perform eRemote-UE paging in at least two ways.

1) It can apply to RAN option 3 as depicted in TR36.746 [3]

2) It can apply combination of legacy direct eRemote-UE paging over Uu (option 1) and indirect paging via the eRelay-UE, option 3.

Furthermore the solution does not require sharing configured DRX values between the devices. 

The only impact to the core network is the eRelay-UE MME sharing the eRelay-UE Paging IE via the eNB with the eRemote-UE MME, and that the eRemote-UE MME includes both UE paging IE in the Paging message.

* * * End of changes * * * *
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