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Within the email discussion, [Post115-e][610][Relay] Control plane procedures, there was a discussion on the candidate options for the remote UE to acquire SI/PWS following the transmission of a short message by the gNB.

This paper intends to discuss the detailed solution for this scenario.  

Analysis on the existing options
In NR, the Short Messages can be transmitted on PDCCH using P-RNTI with or without associated Paging message using Short Message field in DCI format 1_0 (see TS 38.212 [17], clause 7.3.1.2.1). The following lists the current bits used at Short Message.   

	Bit
	Short Message

	1
	systemInfoModification
If set to 1: indication of a BCCH modification other than SIB6, SIB7 and SIB8.

	2
	etwsAndCmasIndication
If set to 1: indication of an ETWS primary notification and/or an ETWS secondary notification and/or a CMAS notification.

	3 – 8
	Not used in this release of the specification, and shall be ignored by UE if received.



As can be seen above, the Short message (in paging DCI) is used to send SI modification and PWS notification to a UE.

At RAN2#115e, RAN2 agreed that for the relaying case, short message forwarding in L1 SCI is not supported but forwarding in PC5-RRC is to be discussed.

According to the email discussion, there are two candidate options on how Remote UE acquires SI/PWS following the transmission of a short message by the gNB:

- Option 1: the Relay UE receives the short message from the gNB, acquires the SI/PWS and sends it to the Remote UE;

- Option 2: the Relay UE receives the short message and forwards it to the Remote UE and then the Remote UE can acquire the SI by itself.

Analysis on Option 1
According to our understanding, in general, there is no forwarding of short message. By just sending the modified SI to Remote UE (in RRC_CONNECTED state or RRC_IDLE/RRC_INACTIVE state), the potential signaling over Uu between Remote UE in RRC_CONNECTED state and gNB can be avoided, since the Remote UE(s) need not request the SI over Uu in on-demand manner. The potential signaling over PC5 between Remote UE in RRC_IDLE/RRC_INACTIVE state and Relay UE can also be avoided, since the Remote UE(s) need not request the SIB over PC5 from Relay UE in on-demand manner.
 
In this option, the Relay UE first acquires the SI (e.g., by its own dedicatedSIBRequest when Relay UE is in RRC_CONNECTED state) and then forward the acquired SI over PC5-RRC. Since the Relay UE does not know which SI is of interest to the Remote UE(s), it acquires and sends all the changed SI.

In case of relaying, Relay UE will support to forward the SI to the Remote UE in any case. Then this option may be easier to specify. 


Analysis on Option 2

In general, with option 2, there is only simple forwarding of short message over PC5 from Relay UE to the Remote UE(s). 

In this option, the Remote UE in RRC_CONNECTED state performs legacy dedicatedSIBRequest only for the interested SIBs. And this SI acquisition is transparent to the Relay UE and may be able to be sent along with normal data via the Relay UE. Option 2 avoids unnecessary SI acquisition by the Relay UE during its reception of short message from the gNB. However, with the increase of Remote UEs served by Relay UE, the dedicatedSIBRequest signaling over Uu sent by Remote UE(s) would increase proportionally.

Furthermore, in this option, the Remote UE in RRC_IDLE/RRC_INACTIVE needs to request SI to the Relay UE. When there is any request from Remote UE for SI, Relay UE need request the SIB from the network. There would be potentially massive bi-directional signaling over PC5 between Remote UE(s) and Relay UE, since the Remote UE(s) need to separately request the SIB/SI over PC5 from Relay UE in on-demand manner. With the increase of Remote UEs served by Relay UE, the PC5 signaling would increase proportionally.

General Analysis and Comparison
Short message is a mechanism designed over Uu interface to enable cycle based network notification to the UE and to achieve UE power saving, where the further PDSCH decoding can be skipped by the UE after decoding the SI modification and PWS notification carried by PDCCH. Such mechanism was not designed for PC5 interface so far. Then forwarding the short message over PC5 can not lead to the same UE power saving performance for Remote UE(s) as Uu.

Observation-1: Short message was born as a mechanism designed over Uu interface 

By the way, according to the email discussion, we see a large number of companies that support option-1 for the Remote UE(s) in RRC_IDLE/RRC_INACTIVE. We see the benefit to specify a unified solution for Remote UE(s) in RRC_CONNECTED state and for Remote UE(s) in RRC_IDLE/RRC_INACTIVE state. 

Observation-2: RAN2 should aim to specify a unified solution for Remote UE(s) in RRC_CONNECTED state and for Remote UE(s) in RRC_IDLE/RRC_INACTIVE state for SI modification and PWS notification.   


Comparing with option-2, option-1 has lower spec impact as a whole, since there is no request message required over PC5 between Relay UE and Remote UE(s). Comparing with option-2, option-1 actually reduces the Uu signaling overhead as triggered by Remote UE(s) in RRC_CONNECTED state. And the main disadvantage of option-1 is that it sends all the SIBs, not just the ones that the remote UE needs. It may be worthwhile to introduce a simple mechanism to avoid unnecessary SIB forwarding over PC5 in this case. For example, the gNB may receive the SIB interest from Remote UE before relaying operation (e.g. SUI report), and then the gNB can provide Remote UE’s SIB interest to the Relay UE when configuring the relaying channel.  

This could result in more PC5 overhead where unnecessary SIBs are sent to many remote UEs. However, based on the up-to-date “interest SIBs” information as requested by Remote UE, the Relay UE should know which SIBs the Remote UE is interested and then the Relay UE can forward only those SIBs.

Observation-3: Option-1 has less Uu signaling overhead as triggered by Remote UE(s) in RRC_CONNECTED state.

Then we make the following proposal: 

Proposal -1: the Relay UE receives the short message from the gNB, acquires the SI/PWS and sends the related SIBs to the Remote UE.

Proposal -2: Following the acquisition of the updated SI, the Relay UE should know Remote UE’s SIB interest before SIB forwarding.
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2.1 
2.2 
Conclusion
The following proposals are made:
Observation-1: Short message was born as a mechanism designed over Uu interface
Observation-2: RAN2 should aim to specify a unified solution for Remote UE(s) in RRC_CONNECTED state and for Remote UE(s) in RRC_IDLE/RRC_INACTIVE state for SI modification and PWS notification.
Observation-3: Option-1 has less Uu signaling overhead as triggered by Remote UE(s) in RRC_CONNECTED state.
Proposal -1: the Relay UE receives the short message from the gNB, acquires the SI/PWS and sends the related SIBs to the Remote UE.
Proposal -2: Following the acquisition of the updated SI, the Relay UE should know Remote UE’s SIB interest before SIB forwarding.
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