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1 Introduction

The RAN2 Email Disc [1] is discussing aspects including a switch from Uu to PC5 link. It is still not clear if:
· both the links will be available to the UE and if so, can it use both of them (sending/receiving packets from/to two IP addresses) simultaneously; e.g. (some) DRBs on PC5 and (some) DRBs/ SRBs on Uu; or,
· will SRBs also be shifted to PC5 (meaning RRC messages containing RRC/ NAS signalling will be exchanged using PC5); or

· there is no signalling connection with the eNB anymore and if so, is the RRC Connection assumed to be released?
This paper discusses these points and looks at possible problems/ options in each possible case.
2 Discussion
2.1 RRC Signalling

Generally, Uu link is more efficient than PC5 because of UE measurements/ reporting, eNB control/ scheduling etc. Therefore, a UE should be able to be connected to Uu as much as possible i.e. until and as soon as the Uu link has sufficient quality for sustaining PS bearer QOS (new QCI classes as defined in Table 6.1.7 of [3] for QCI 65 is for Mission Critical PTT voice, and QCI 66 is for non-Mission Critical PTT voice etc.). How soon UE should use Uu should be controllable (e.g. configurable based on cell selection parameters) by the eNB. In the eNb “how soon” is factored by the PC5 resource usage, the amount of Tx power/ interference, link splitting gain and so on.
Observation 1: A UE should be able to be connected to Uu as much as possible i.e. Uu link usage is preferred (over PC5). How much or how soon UE should use Uu should be controllable/ configurable by the eNB.
C-Plane (via Signalling Radio Bearers) does not use IP protocol. Therefore, as long as the remote UE is in coverage, RRC signalling (dedicated signalling for RRC Connected UEs and Broadcast/ Paging messages for RRC Idle UEs) can be exchanged with eNB regardless of IP address even when remote UE’s IP address is changed (for PC5) and old IP address (for Uu) is not used. Therefore, following options exist with regards to C-Plane continuity:
Option 1) RRC Connection is un-affected: UE continues to be RRC connected and can receive/ send RRC signalling (SRBs) as before over Uu.

Option 2) RRC Connection is not retained: This makes more sense since the reason to start using PC5 (for DRBs) was that the Uu link was no more sustainable and therefore even for signalling messages it would be the same problem (poor link quality). Here two further alternatives exist:

a) “Pseudo” RRC Connection: RRC messages are sent/ received over PC5
b) UE is considered to be in out of Coverage and no dedicated signalling exchange is possible between (remote) UE and the eNB.
The concept of “Pseudo” RRC Connection will have further complication and specification efforts since this is entirely a new concept. Therefore, we prefer the second alternative i.e. upon establishment of secure P2P link between the (remote) UE and the Relay over PC5, the UE is considered in Out of Coverage.

Proposal 1: Upon establishment of secure P2P link between the (remote) UE and the Relay over PC5, the UE is considered in Out of Coverage.

Together with Observation 1, it means that we need to think when the UE could come back in coverage and start using Uu. This could be performed in one of the following ways:

- using HO-like message sent by eNB over PC5 to the UE-1. How the eNB would determine that UE-1 is ‘back’ is FFS.

- based on new measurement criteria/ threshold (UE implementation or network configured: FFS) 

- or, reusing Cell Selection S-criteria
We prefer the last option since this is a well-established procedure and will require little specification efforts. 
Proposal 2: UE evaluates ‘coming back’ to Uu and starts using (upon establishing RRC Connection) Uu for PS services based on existing Cell Selection S-criteria.

2.2 U-Plane data
Section 4.5.3 and 4.5.4 of TS 23.303 [4] specifies the Relay UE allocates IP address or prefix to the remote UE, and Annex A.1 of [2] explains SIP based Service continuity [5] between on-network MCPTT service and UE-to-network relay MCPTT service. However it is not clear how EPS bearers are treated during or after the Service continuity process, i.e.;
· all of the EPS bearers used in the remote UE’s old path (via Uu) are completely released; or
· some EPS bearers are kept in the remote UE’s old path (via Uu),
In case some EPS bearer are kept in the old path, it is also unclear if the remote UE can simultaneously send/receive U-pane data through both Uu and PC5 link or not, i.e., two IP addresses (obtained for PC5/used in Uu) can be simultaneously used or not.
This is a discussion beyond RAN2 but has nevertheless important RAN2 impact because it affects RRC status on Uu link after the remote UE establish a secure P2P link between the Relay UE over PC5 and obtains IP address from the Relay UE.
Therefore:
Proposal 3: Liaise with relevant working groups (SA2, SA6, CT-group etc.) and ask: 
· how EPS bearers are treated after the remote UE establish a secure P2P link between the Relay UE over PC5 and obtains IP address from the Relay UE.

· in case some EPS bearer are kept in the remote UE’s old path, if multiple IP addresses assignment/ usage is feasible/ practical when using a Relay for PS communication.
3 Conclusion
This paper discussed aspects related to a switch PC5 back to Uu link and allocation and use of Multiple IP address feasibility. Accordingly following observation and Proposals are made:
Observation 1: Whenever feasible, a UE should be connected to Uu as much as possible i.e. Uu link usage is preferred (over PC5).

Proposal 1: Upon establishment of secure P2P link between the (remote) UE and the Relay over PC5, the UE is considered in Out of Coverage.

Proposal 2: UE evaluates ‘coming back’ to Uu and starts using (upon establishing RRC Connection) Uu for PS services based on existing Cell Selection S-criteria.

Proposal 3: Liaise with relevant working groups (SA2, SA6, CT-group etc.) and ask: 
· how EPS bearers are treated after the remote UE establish a secure P2P link between the Relay UE over PC5 and obtains IP address from the Relay UE.

· in case some EPS bearer are kept in the remote UE’s old path, if multiple IP addresses assignment/ usage is feasible/ practical when using a Relay for PS communication.
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