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Abstract of the contribution: This contribution proposes to conclude key issue #6.
1. Discussion
Based on RAN2’s outcome during its study and SA2’s outcome in TR 23.733, there are three kind of solutions (option 1, 2 and 3) to solve this key issue.

It was well understood as following:

a) Option 1 has no impact on LTE system, but it doesn’t work when the eRemote-UE is out of E-UTRAN’s coverage.

b) Option 2 has no core network impact for LTE, but it will consume more power of the eRelay-UE than option 3 as eRelay-UE has to monitor separate POs, and it may introduce paging delay as eRelay-UE is used to relay the Paging message.

c) Option 3 has MME impact for LTE, but it will consume less power than option 2 as it only monitors single PO in LTE-Uu, and it may introduce paging delay due to the same reason with option 2.

Option 2 and 3 were endorsed in RAN2’s TR for down selection purpose. When comparing option 2 and option 3 and thinking about when the PC5 uses non-3GPP RAT technology, it seems the idle mode power consumption due to monitoring separate POs is not a problem.

When supporting option 2 and eRemote-UE is in E-UTRAN’s coverage, the paging message broadcasted over the air by the eNB can also reach the eRemote-UE in its PO (eRemote-UE has no way to differentiate whether the Paging message is from eNB or eRelay-UE), thus there is paging delay problem for option 2 when the eRemote-UE is in E-UTRAN’s coverage. When the eRemote-UE is out of E-UTRAN’s coverage, relaying the paging message with potential delay is better than no reachability. From the network view point, there is no impact, in the worst case, if the eRelay-UE doesn’t support the relaying of Paging message, this solution still works when the eRemote-UE is in E-UTRAN’s coverage, it will harm nothing. So, it can be deduced that option 2 naturally supports option 1 when the eRemote-UE is in E-UTRAN coverage.
Proposal 1: In order to avoid the impact to network elements and decrease the complexity, it seems option 2 is the better solution to move forward.
Whether IMSI based paging should be supported?

The concern was that eRelay-UE should not know eRemote-UE’s IMSI due to privacy issue. But in the concluded solution for key issue #1, the eRelay-UE can know IMSI from initial Attach Request message of the eRemote-UE, so unless the IMSI leaking issue can be solved by solution for key issue #1, the concern on IMSI privacy issue for this key issue will make sense. Otherwise, no harm is seen to support IMSI based paging by eRelay-UE.
Proposal 2: There is no extra harm to support IMSI based paging by the eRelay-UE.
2. Proposal
It is proposed to agree the following update into TS 23.733.
* * * First change * * * *

7.X
Key Issue 6
For this Key Issue, currently there are three solutions in clause 6.6.
Brief evaluation:
-
Solution 6.6.1 is a solution falling into the category of Option 3 of TR 36.746 [3]. The eRemote-UE’s MME needs to know the eRelay-UE’s Paging Occasion via eNB, the eRelay-UE needs to know the eRemote-UE’s S-TMSI for relaying paging message. The eRelay-UE’s power consumption on LTE-Uu interface is saved by only monitoring one single PO. If the RRC Paging message is extended to include more parameter (i.e. PO timing), then it will negatively affect the LTE-Uu’s paging resource. Changes to the Uu paging message is up to RAN to decide. 

-
Solution 6.6.2 is a solution falling into the category Option 2 of TR 36.746 [3]. The eRemote-UE sends its S-TMSI, IMSI, Paging Information to the eRelay-UE, the eRelay-UE will monitor separate Paging Frames and Paging Occasions for different eRemote-UEs. Consequently, the eRemote-UE idle state is not impacted at system level with respect to the normal UE state. The eRelay UE’s power consumption will be higher than Solution 6.6.1. Solution 6.6.2 has no impact to the MME (e.g., no need to know if an eRemote-UE is linked to any eRelay-UE) and limited impact to the eNB. 

-
Solution 6.6.3 illustrates two solutions which fall into the category of Option 1 and Option 2 of TR 36.746 [3], respectively. Option 1 based solution has no system impact, but it cannot support the reachability of the eRemote-UE when it is out of eNB’s coverage. The difference between the second option of this solution and Solution 6.6.2 is (1) calculation vs. provisioning of eRemote-UE’s Paging Information at the eRelay-UE and, (2), support vs. non-support of IMSI based paging. Similar cons and pros are foreseen for the second option of Solution 6.6.3 and Solution 6.6.2.

For Layer 2, for Key Issue 6, Solution 6.6.2 is selected.
* * * End of changes * * * *
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