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Introduction
In the previous meeting, system information aspects of feMIMO were discussed. Companies appeared to have different views on how system information delivery works [1][2, Question 1B].
This paper considers further on SI aspects of inter-cell beam management, especially while the UE is using aTRP.
Use cases of the SI change while using aTRP
Although it might depend on implementations or deployments, UEs would use aTRP while:
· The radio condition of aTRP is better than pTRP; and
· L3 mobility (i.e. handover) to the aTRP’s cell is not yet triggered.
In this scenario, the usage of aTRP is hopefully, but not necessarily temporary.
Among the SIBs, SIB6, 7, and 8 contains ETWS and CMAS information. For example, according to TS 22.168, Primary Notification shall be delivered within 4 seconds from the edge of the 3GPP network to the UE even under congestion situation. Considering that the purpose of the ETWS is for the people to take enough pre-caution before the earthquake that comes in seconds, the delay of the notification delivery should be as little as possible especially for the primary notification delivered by SIB6.
Observation 1: Even within the 4-second end-to-end requirement in 22.168, the latency of SIB6 delivery should be as little as possible.
Potential approaches to SI delivery
We could think of some approaches to achieve SI delivery while using the aTRP. It could be from pTRP’s cell or from aTRP’s cell, and via common signalling (e.g. short message and SI broadcast) or via dedicated signalling (e.g. dedicated SI delivery via RRC reconfiguration).
	
	From pTRP(’s cell)
	From aTRP(’s cell)

	Via common signalling
	(A)
	(B)

	Via dedicated signalling
	(C)
	(D)



In RAN1 LS R1-2110631[3], the approach (B) above, i.e. “CSS from aTRP’s cell” has been excluded.
b) System information and short message (e.g. paging): If UE is receiving DL data from TRP with different PCI on dedicated channels, is the UE still able to receive short message (e.g. paging) and system information  from serving cell TRP at the same time?
Answer 2.b: The system information for inter-cell beam management can be only received from the serving cell TRP. With respect to the paging/short messages for inter-cell beam management, RAN1 is currently discussing this issue.

Regarding approach C, although we could think of changing the beam from aTRP back to pTRP before the SI delivery, considering that the UE is using aTRP because its radio condition is better than pTRP, it would be better to deliver dedicated signalling from aTRP (i.e. approach D) than from pTRP (i.e. approach C).
Subsequent sections discuss potential solutions of SI delivery while using aTRP for approaches A and D above.
Approach A: common signalling from serving cell
A-1: Reuse the legacy network behaviour
If the UE configured with aTRP can still receive a short message and broadcasted SI from serving cell by e.g. making interruption to aTRP while monitoring short messages, then we can reuse how we deliver SI in Rel-16. RAN1 LS R1-2112707[4] states:
	On top of the previous reply in R1-2110631, RAN1 discussed the following question and would like to provide an answer as below.

Question: If UE is receiving DL data from TRP with different PCI on dedicated channels, is the UE still able to receive short message (e.g. paging) and system information from serving cell TRP at the same time?
Answer: No, it is not.



At least the UE cannot receive e.g. user data from the aTRP and short message from the pTRP at the same TTI, but the UE might be able to monitor the common search space (corresponding to pTRP) from time to time, by e.g. priority rule between the reception from pTRP and aTRP. Unfortunately, both RAN1 and RAN2 is yet to reach consensus on whether and how to enable the mechanism.
With this solution, the latency of SIB6 delivery would approximately be:
· default paging cycle: 320ms to 2.56s; plus
· SIB1 periodicity: e.g. 20ms; plus
· SI periodicity for SIB6: e.g. several 100ms,
if the UE succeeds the reception of the first short message and the first SIB6.
A-2: Do not use aTRP while broadcasting SI
If the reception of broadcast SI from pTRP discussed in the previous sub-section is not available, another solution might be to change the beam of all UEs using aTRP back to pTRP, and then deliver short message and broadcast SI as in legacy network.
As this solution involves the delivery of beam indications (via MAC, RRC, or DCI (if UE supports multiple active TCI states)) to all the UEs that are using aTRP, there would be a non-negligible delay and impact to PDCCH capacity until all the UEs can change their beam back to pTRP and start to receive short messages for ETWS/CMAS indication.
Furthermore, if the UE is in a long DRX operation, it has to wait for the next “active time” to receive the beam change indication.
The latency of SIB6 delivery would approximately be:
· [optional] long DRX cycle: 10ms to 10.24s; plus
· wait for scheduling of beam indication; plus
· latency of legacy SIB6 delivery as in Solution A-1,
if the UE succeeds the reception of the first delivery of beam change command, short message and SIB6.
Alternatively, the network could execute L3 handover to aTRP’s cell. We do not repeat the analysis for the case, as we think the result should be similar to the beam change case above.
Approach D: Dedicated signalling from aTRP
As of Release 16, SI messages can be delivered via dedicatedSystemInformationDelivery field of RRCReconfiguration. We could think of re-using this mechanism for Rel-17 inter-cell BM to deliver SI messages via dedicated signalling from the aTRP.
As this solution involves the delivery of SI messages to all the UEs that are using aTRP, there would be a non-negligible delay and impact to PDCCH capacity until all the UEs can receive the SI. If the payload size of PWS message from the core network is large, the message will be divided into tens of segments and leads to tens of rounds of dedicated SI delivery to all the UEs using aTRP.
Furthermore, if the UE is in a long DRX operation, it has to wait for the next “active time” to receive the beam change indication.
The latency of SIB6 delivery would approximately be:
· [optional] long DRX cycle: 10ms to 10.24s; plus
· Wait for scheduling of RRCReconfiguration for dedicated SIB6 delivery
Potential spec impact
In the current 38.331, the field description of dedicatedSystemInformationDelivery is as follows:
This field is used to transfer SIB6, SIB7, SIB8 to the UE with an active BWP with no common serach space configured. For UEs in RRC_CONNECTED, this field is used to transfer the SIBs requested on-demand.
Our understanding is that even while using aTRP, common search space can remain to be configured in pTRP. If RAN2 is to support dedicated SI delivery from aTRP, the field description should be updated to cover the case of aTRP.
Summary and Proposal
In Section 2, we discussed the use cases of the SI change while using aTRP and made the following observation.
Observation 1: Even within the 4-second end-to-end requirement in 22.168, the latency of SIB6 delivery should be as little as possible.
In Section 3, we discussed potential solutions for SI delivery, especially PWS, to the UE using aTRP. The solutions are summarised as follows.
	Solution
	SIB6 latency
	Signalling storm
	Spec impact

	A-1: Receive short message/broadcast from serving cell
	Same as in legacy
	No (as in legacy, broadcast only)
	Yes (RAN1 dependency)

	A-2: Beam change to pTRP, and then receive short message/broadcast from serving cell
	Legacy (same as A-1) + [CDRX cycle] + wait for scheduling of beam indication
	Moderate: Beam indication to all the UEs using aTRP
	No (Combination of beam change and legacy SI delivery)

	D: Dedicated SI delivery from aTRP
	[CDRX cycle] + wait for scheduling of SIB6 delivery
	Potentially large: SIB6 (when ETWS) and segments of SIB7/8 to all the UEs using aTRP
	Yes (applicability of dedicatedSystemInformationDelivery)



In terms of SIB6 latency, it highly depends on the situation and parameters, e.g. default paging cycle, long DRX cycle, and the number of UEs using aTRP. At least we can say A-2 is purely inferior to A-1 in this aspect. In terms of signalling load, as the signalling load of Solution D might be large especially when SIB7/8 has many segments, A-1 should be optimal from signalling load perspective. RAN1 support of the solution A-1 should also be confirmed.
Proposal 1: Support reception of short message and SIBs from the serving cell while the aTRP is used (i.e. is the active or indicated TCI state). Confirm the solution with RAN1.
Alternatively, if RAN2 is to support Solution D, the field description of dedicatedSystemInformationDelivery should be updated to cover aTRP case, even if the UE is configured with common search space for the active BWP.
Proposal 2: If RAN2 is to support dedicated SI delivery of SIB6, 7, and 8 for the inter-cell BM case, the field description of dedicatedSystemInformationDelivery should be updated as follows.
dedicatedSystemInformationDelivery
This field is used to transfer SIB6, SIB7, SIB8 to the UE with an active BWP with no common serach space configured or to the UE with an active BWP with aTRP. For UEs in RRC_CONNECTED, this field is used to transfer the SIBs requested on-demand.
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