3GPP TSG-RAN WG2 Meeting #115 electronic
R2-2108008
Online, August, 2021
Agenda item:

8.7.2.1
Source:

Lenovo, Motorola Mobility
Title:

Monitoring Paging by a U2N Relay
Document for:

Discussion and Decision

1. Introduction

The following objective is part of the WID [1] approved in RANP#91e:

	6. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]


From the TR [2]:
	4.5.5.2
Paging

The Option 2 as studied in TR36.746 [7] for FeD2D paging is selected as the baseline paging relaying solution for L2 UE-to-Network relaying case (i.e. Relay UE monitors the Remote UE’s Paging Occasion(s) in addition to its own Paging Occasion(s).) . The paging relaying solution applies to both CN paging and RAN paging via the Option 2.


This paper intends to go into details of the agreed Paging Option 2 and highlights work that needs to be done in the WI phase.

2. Discussion
The Option 2 as studied in [3] is selected as the baseline paging relaying solution for L2 UE-to-Network relaying case One mentioned advantage of the selected Option 2 for monitoring paging by a relay UE on behalf of one or more remote UE is:

“No need for network to know whether the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE are linked or associated.”

However, this can’t be assumed in NR context. In NR, a RRC Connected UE (that could be a U2N relay UE as well) is configured up to 4 BWPs (in UL as well as in DL) and not all may be configured with a common search space. If the current active BWP does not have a common search space, it’s network’s responsibility to ensure that System Information (changes) is dedicatedly sent to the UE. So far, a RRC Connected UE does not need to monitor paging to check for MT calls – but a RRC connected U2N relay may need to do so, if it needs to monitor paging for linked remote UE(s). If the U2N relay does not have a spare RF chain for monitoring paging on behalf of the linked remote UE(s), it would need to switch BWP to e.g. initialDownlinkBWP to be able to receive Paging for remote UE(s). If the BWP switch is autonomously done (or not) needs discussion but at least the U2N relay UE should inform the gNB about the periodic absences from the current active DL BWP – this will avoid gNB making wrong conclusions about the DL link quality and can help the gNB to better schedule the U2N relay UE.
Proposal 1: A RRC connected U2N relay UE informs its serving gNB about time periods (paging occasions of remote UE(s)) of its intended absence (away time) from the current DL BWP.
The U2N relay UE may need to update the “away time” when a remote UE leaves or a new remote UE joins (gets PC5 RRC connected) it; as well as when any of the broadcasted parameters affecting paging monitoring changes - Parameters Ns, nAndPagingFrameOffset, and the length of default DRX Cycle are signalled in SIB1. 
Proposal 2: The RRC connected U2N relay UE updates its serving gNB about time periods (paging occasions of remote UE(s)) of its intended absence (away time) from the current DL BWP.

A network may as well like to keep the bandwidth switch in its control and therefore may not allow (or keep these to minimum) autonomous BWP switches for paging monitoring by a U2N relay UE. Therefore, as a response to the U2N relay UE informing its serving gNB that it needs to monitor paging for remote UE(s), the gNB may rather activate/ switch to a DL BWP that has common search space and may only page the concerned remote UEs in that DL BWP or as a further optimization it can deliver the page(s) dedicatedly to the U2N relay UE – requiring the gNB to know the 5G-S-TMSI of the concerned remote UE(s). As another possibility available to the network is configuring and activating a DL BWP that is overlapping with the initial DL BWP, this also has certain cost in terms of BWP switching time and scheduling flexibility. The exact solution to be applied can be left to network implementation but at least the U2N relay UE needs to be indicated if an autonomous switch to the initial DL BWP for monitoring Paging of the linked remote UE(s) is the selected solution.
Proposal 3: The serving gNB informs the U2N relay UE if the autonomous switch to the initial DL BWP for monitoring Paging of the linked remote UE(s) is the selected solution.

Finally, Option 2 assumes that a remote UE always needs a U2N relay UE to monitor the paging on its behalf and also that a U2N relay UE always have capacity/ capability to do it – irrespective of how much this affects the availability of the U2N relay UE in DL. Practically, it may not be always feasible or efficient to force a U2N relay UE to monitor paging for all linked remote UEs. So, there should be some handshaking or request – response procedure to explicitly signal if and when a remote UE needs its linked U2N relay UE to monitor its paging and if and when the paging for the remote UE can really be monitored by the linked relay.
Proposal 4: RAN2 discuss the necessity of some handshaking procedure to explicitly signal if and when a remote UE needs its linked U2N relay UE to monitor its paging and if and when the paging for the remote UE can really be monitored by the linked relay.
3. Conclusion

In this contribution, the following proposals are made based on the discussion:
Proposal 1: A RRC connected U2N relay UE informs its serving gNB about time periods (paging occasions of remote UE(s)) of its intended absence (away time) from the current DL BWP.

Proposal 2: The RRC connected U2N relay UE updates its serving gNB about time periods (paging occasions of remote UE(s)) of its intended absence (away time) from the current DL BWP.

Proposal 3: The serving gNB informs the U2N relay UE if the autonomous switch to the initial DL BWP for monitoring Paging of the linked remote UE(s) is the selected solution.

Proposal 4: RAN2 discuss the necessity of some handshaking procedure to explicitly signal if and when a remote UE needs its linked U2N relay UE to monitor its paging and if and when the paging for the remote UE can really be monitored by the linked relay.
4. Annex

	Option 2: The evolved ProSe UE-to-Network Relay UE monitors its linked evolved ProSe Remote UE's PO in addition to its own PO. The evolved ProSe Remote UE does not need to attempt paging reception over downlink while linked to the evolved ProSe UE-to-Network Relay UE. The evolved ProSe UE-to-Network Relay UE may need to monitor multiple paging occasions. The evolved ProSe UE-to-Network Relay UE has to know the paging occasion of the evolved ProSe Remote UE and has to decode a paging message and determine which evolved ProSe Remote UE the paging is for. Also, the evolved ProSe UE-to-Network Relay UE may need to relay the evolved ProSe Remote UE's paging over short range link. This option is shown in Figure 5.1.2.2-2.
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Figure 5.1.2.2-2: Paging for evolved ProSe Remote UE (Option 2)

Advantages:
-
It is commonly applicable to both when the evolved ProSe Remote UE is in and out of E-UTRAN coverage; 

-
The evolved ProSe Remote UE does not need to attempt paging reception over DL while linked to the evolved ProSe UE-to-Network Relay UE. This is more power efficient for the evolved ProSe Remote UE; 

-
No need for network to know whether the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE are linked or associated.

Disadvantages: 

-
The evolved ProSe UE-to-Network Relay UE needs to monitor multiple POs.  This is less power efficient for the evolved ProSe UE-to-Network Relay UE as the power consumption may increase depending on the number of evolved ProSe Remote UEs linked to the evolved ProSe UE-to-Network Relay UE;

-
The evolved ProSe UE-to-Network Relay UE needs to relay evolved ProSe Remote UE's paging over short range link. This causes additional power consumption for the evolved ProSe UE-to-Network Relay UE and additional use of SL resource.
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