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1	Introduction
In RAN Plenary meeting #75, a WID on NR was agreed. The work item targets to develop and specify the functionalities for eMBB operation as well as support the URLLC type of operation. 
RAN1#90 made the following agreements related to delivery of other system information [7]:

	Agreements:
PDSCH carrying the broadcast other system information is scheduled by the PDCCH

Agreements:
· The single DL numerology to be used at least for RMSI, Msg.2/4 for initial access and broadcasted OSI is informed in NR-PBCH payload
· FFS: numerology to be used for paging, Msg.2/4 for other purposes and on-demand OSI





In this contribution we discuss about the aspects related to the on demand delivery of the other system information. This contribution is a revision of R1-1716526.
2	On Delivery of Other System Information
2.1	OSI delivery mechanism
RAN2#98 made the following agreements related to OSI delivery mechanism [2]:
	Agreements
1:	For MSG1 based SI request, the minimum granularity of requested SI is one SI message (a set of SIBs as in LTE).
2:	For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.



	Agreements for On demand request for broadcast delivery
1	On demand SI request will maximise commonality with the RACH procedure
2	Network sends an acknowledgement in MSG2 to the UE’s SI request sent in Msg1 
FFS	Network sends an acknowledgement in MSG4 to the UE’s SI request sent in Msg3



	[bookmark: _Hlk494548488]Agreements
1	Only progress on the two agreed approaches for delivering on-demand system information (via dedicated signalling to RRC_CONNECTED UEs; via SI-Message broadcast to RRC_IDLE and RRC_INACTIVE UEs) and refrain from introducing additional solution variants.



RAN2 has agreed to support two mechanisms for on-demand SI delivery, MSG1 and MSG3 based SI request-. In multi-beam configuration, there may be one UE requesting one or multiple SI messages. These on-demand SI delivery have been introduced to minimize system overhead by broadcasting OSI, so that requested OSI could be transmitted only via one or subset of all the beams. The approach is to use RACH procedure principles where selected PRACH preamble indicates preferred DL beam (association with SS block beam). 
In case of MSG1 based approach, this would mean that UE would need to be informed the system information mapping (one to one or one to many) to specific RACH resources (preambles). As it has been agreed that NR-PDCCH is used to schedule the NR-PDSCH carrying the OSI, UE would need to know the corresponding CORESET information (including the time periodicity and frequency location). There are two principle approaches that can be considered, either OSI shares the CORESET configuration and search space for example with RMSI or that OSI is provided with it’s own configuration. In certain scenarios where the bandwidth of RMSI CORESET (and corresponding BWP) is limited e.g. due to limited configuration raster in PBCH [3], while the total system bandwidth is wider, it could be beneficial to allow use for example different frequency location (BWP) for OSI delivery. This would not necessarily require different CORESET for OSI, but that the BWP definition would be different. Also the periodicity of the OSI could be different compared to RMSI, which could also imply some change to search space definition (periodicity). Also RAN2(#96) has agreed that each SI could have it’s own periodicity and window for scheduling. Hence it would appear that most parameters related to the CORESET configuration could in principle be shared with RMSI (length, REG bundle size, interleaving assumption), and the difference could be limited, e.g. periodicity of the CORESET monitoring time. 
[bookmark: _Ref492474815]Observation 1: OSI CORESET parametrization could be shared with RMSI, while the monitoring periodicity would need to be individually configurable for (each) OSI delivery. Option of having different BWP  configuration for OSI delivery could be considered.

The rate matching behaviour was considered for RMSI and other channels was discussed in last meeting with following agreement:
	Agreements:
· For rate matching purpose
· For UE specific PDSCH and UE specific CORESET
· If the UE has received no bitmap through RRC signalling, the UE assumes SS/PBCH block transmission according to the signalling in RMSI 
· If the UE has received a bitmap through RRC signalling, the UE assumes SS/PBCH block transmission according to the bitmap in RRC based signalling 
· For PDSCH carrying RMSI and the corresponding PDCCH CORESET, the UE assumes that no SS block is transmitted in the allocated resources
· Working assumption: For other channels, the UE assumes SS/PBCH block transmission according to the signalling in RMSI
· FFS: Confirm for each channel
· The signalling in RMSI is only for the associated SS/PBCH block
· FFS: Other uses of the signalled SS/PBCH block indication in RMSI and/or RRC


As discussed in [4], using the forward compatible resource reservation approach [5] would enable scheduling around actually used SS block locations. For OSI UE should be able to rely on the information available on RMSI on the used locations, and additional information whether or not to map on RE’s overlapping wit possible SS block location would not be necessarily need. However if the approach is supported already in general for PDSCH scheduling, and can be supported for RMSI, applying similar procedure also for OSI scheduling could be considered.
[bookmark: _Ref494549160]Observation 2. Using similar procedure as for PDSCH forward compatible resource reservation, the OSI rate matching could be made to account the actually used SS block locations by gNB based on indication on PDCCH. 

It has been agreed by RAN2 (RAN2#98) that the minimum granularity that OSI can be requested is one SI message. The detailed partition of information that will be included in OSI has not yet been determined by RAN2 so the lower limit to the required OSI payload size is not yet known. It is also possible to combine of multiple SI messages behind one RACH preamble. Hence the payload size of single OSI delivery will depend on the final SI message sizes. To ensure coverage, the information payload (of single OSI delivery) should be of course kept as small as possible, but in case of beamforming this would increase the overhead. Hence it would seem justified that the available system bandwidth could be used as much as possible for OSI delivery to enable reducing the overhead by increasing the payload (without affecting negatively to the coverage). Naturally the upper limit would be the lower common nominator of available system bandwidth and the maximum bandwidth supported by all the UE’s. If broadcast based delivery is used (always for MSG1 based method, and also for MSG3 based in case of broadcast) the network would not have information available regarding the capability of the UE requesting OSI, and therefore the bandwidth used for the delivery should be the minimum of the available system bandwidth and minimum UE capability in terms of bandwidth support. It is also good to note that RAN2 has made an assumption that RMSI content would be updated according to the status of the broadcast. If RMSI content in this perspective would be same for all beams, then network will need to broadcast the requested SIB’s via all the beams, implying higher cost for OSI delivery. For MSG3 based, it would appear possible that, if network so chooses, that UE could be moved to RRC_CONNECTED as a part of the on-demand procedure and the requested information could be delivered in dedicated manner. In certain scenarios (e.g. when the amount of information is large, or in multi-beam deployments) this would improve the efficiency of the delivery. From UE perspective this could also be more efficient. Using dedicated connection would enable to benefit from the full UE capability, link adaptation (MCS, beams) and HARQ, that would result shorter total active time, at least for UE’s in good conditions. 
[bookmark: _Ref492474821][bookmark: _Ref492474879]Observation 3. For broadcast based on-demand SI delivery, the PDCCH and PDSCH should be contained within the UE minimum bandwidth capability. For MSG3 based mechanism, being able to move UE to RRC_CONNECTED could be used to improve the efficiency of on-demand information. 

3	Conclusions
In this contribution we discussed about delivery of other system information, and following observations were made:-
Observation 1: OSI CORESET parametrization could be shared with RMSI, while the monitoring periodicity would need to be individually configurable for (each) OSI delivery. Option of having different BWP  configuration for OSI delivery could be considered.
Observation 2. Using similar procedure as for PDSCH forward compatible resource reservation, the OSI rate matching could be made to account the actually used SS block locations by gNB based on indication on PDCCH.
Observation 3. For broadcast based on-demand SI delivery, the PDCCH and PDSCH should be contained within the UE minimum bandwidth capability. For MSG3 based mechanism, being able to move UE to RRC_CONNECTED could be used to improve the efficiency of on-demand information. 
Based on the discussions and observations we make following two proposals:-
Proposal 1: Support separate configuration of periodicity for OSI CORESET monitoring (i.e. search space) and BWP configuration for OSI delivery. CORESET (parametrisation) can be shared with RMSI.
Proposal 2. RAN1 would indicated to RAN2 that in MSG3 based method, RAN1 sees benefits in enabling the UE to be moved to RRC_CONNECTED for on-demand delivery.
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