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Introduction
[bookmark: _Ref178064866]In RAN2#97bis, the following was agreed:
Agreement
1	Mixed numerologies on a single carrier are only supported in connected mode. Idle mode and Inactive mode procedures (at least minimum system information broadcast and paging) use the default numerology per carrier frequency. 
FFS Whether initial access (i.e. random access in idle mode) is always on the default numerology or can use other numerologies.

In this contribution, we provide a text proposal capturing this agreement, and provide further analysis of the initial access for mixed numerologies. 
Discussion
Given the RAN2 agreement in RAN2#97bis, the UE will 
1)	Read the minimum system information and
2)	Receive paging 
using a default configuration, which includes at least a sub-carrier spacing based on the carrier frequency.
In addition, the network knows the UE full set of capabilities only after the reception of RRC Connection Setup Complete message. During the during the random access in idle mode, the UE has to either provide (at least) partial UE capabilities (such as supported numerologies) during initial access or use a default configuration also for initial access. The UE capabilities may be provided by e.g. 
1) partition the random access preamble space, and using the selected preamble to indicate required UE capabilities. 
2) including an indication of the required UE capabilities in RRC Connection Request message
The first alternative allows the NW to know the partial UE capabilities already in time for random access response, but allows only a few different values for different UE capabilities to be signaled, and comes at the cost of reducing the number of RA preambles available for random access. This may lead to frequent collisions for UEs supporting same capabilities for initial random access. 
In the second alternative, it seems realistic to assume that at least a few bits of the UE capabilities could be included in the RRC Connection Request. However, the UE will still need to be able to transmit the RA preamble and receive the Random Access Response using a default configuration based on the carrier spacing, which limits the reduction in the UE implementation complexity. 
Note that depending on supported network deployments (e.g. large / extended cell sizes), there may be a need to support several default configurations for paging reception and random access. If multiple configurations are needed, these need to be signaled in the minimum system information. However, the chosen configuration should not depend on the UE capabilities, only on the network deployment options. 
[bookmark: _Toc481414598][bookmark: _Toc473549829][bookmark: _Toc473550126][bookmark: _Toc473550887][bookmark: _Toc473551835][bookmark: _Toc473552420][bookmark: _Toc473559198][bookmark: _Toc473889648][bookmark: _Toc473901727][bookmark: _Toc478126140][bookmark: _Toc478152654][bookmark: _Toc473204037]The configuration for random access in idle mode is either specified or provided in minimum system information (pending RAN1 decision), but does not depend on the UE capabilities. 
[bookmark: _Toc458461065][bookmark: _Toc450773277][bookmark: _Toc450773306][bookmark: _Toc450773354][bookmark: _Toc450773369][bookmark: _Toc450774156][bookmark: _Toc450814189]Conclusion
[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Based on the analysis in section 2, we propose the following:
Proposal 1	The configuration for random access in idle mode is either specified or provided in minimum system information (pending RAN1 decision), but does not depend on the UE capabilities.
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[bookmark: _Hlk481413561]Text proposal to TS 38.300
[bookmark: _Toc479368784]7.3	System Information Handling
System information is divided into Minimum SI and Other SI. Minimum SI is periodically broadcast and comprises basic information required for initial access and information for acquiring any other SI broadcast periodically or provisioned on-demand, i.e. scheduling information. Minimum SI is transmitted using subcarrier spacing derived from the carrier frequency. The Other SI encompasses everything not broadcast in the Minimum SI and may either be broadcast, or provisioned in a dedicated manner, either triggered by the network or upon request from the UE as illustrated in Figure 7.3-1 below.


Figure 7.3-1: System Information Provisioning
Exact names pending Stage 3 agreements.
For UEs in RRC_CONNECTED, dedicated RRC signalling can be used for the request and delivery of the Other SI. The Other SI may be broadcast at a configurable periodicity and for a certain duration. It is a network decision whether the other SI is broadcast or delivered through dedicated and UE specific RRC signalling.
Each cell on which the UE is allowed to camp broadcasts at least some contents of the Minimum SI, while there may be cells in the system on which the UE cannot camp and do not broadcast the Minimum SI.
For a cell/frequency that is considered for camping by the UE, the UE is not required to acquire the contents of the minimum SI of that cell/frequency from another cell/frequency layer. This does not preclude the case that the UE applies stored SI from previously visited cell(s).
If the UE cannot determine the full contents of the minimum SI of a cell (by receiving from that cell or from valid stored SI from previous cells), the UE shall consider that cell as barred.

[bookmark: _Toc479368800]9.2.5	Paging
The UE in RRC_IDLE and RRC_INACTIVE states may use DRX in order to reduce power consumption. Paging message is transmitted using a default configuration. This configuration may either be specified or signalled in the minimum system information. While in RRC_IDLE the UE monitors 5GC-initiated paging, in RRC_INACTIVE the UE is reachable via RAN-initiated paging and 5GC-initiated paging. RAN and 5GC paging occasions overlap and same paging mechanism is used. The UE monitors one paging occasion per DRX cycle for the reception of paging as follows:
-	Paging DRX cycle length is configurable;
-	A default DRX cycle for CN paging is configurable via system information;
-	A UE specific DRX cycle for CN paging is configurable via UE dedicated signalling;
-	An NG-RAN node can configure a UE with a DRX cycle for RAN paging. This configuration can be UE specific.
-	The number of paging occasions in a DRX cycle is configurable via system information;
-	A network may distribute UEs to the paging occasions based on UE id when multiple paging occasions are configured in the DRX cycle.
-	Paging occasion can consist of multiple time slots (e.g. subframe or OFDM symbol). The number of time slots in a paging occasion is configurable via system information.
-	A network may transmit a paging using a different set of DL Tx beam(s) or repetitions in each time slot.
Transmission mechanism of paging in each time slot is up to RAN1 decision. Content of paging (e.g. paging messag or paging indicator) is FFS when using beam sweeping.
[bookmark: _Toc479368801]9.2.6	Random Access Procedure
The random access procedure is triggered by a number of events, for instance:
-	Initial access from RRC_IDLE;
-	RRC Connection Re-establishment procedure;
-	Handover;
-	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised".
Furthermore, the random access procedure takes two distinct forms: contention based and non-contention based as shown on Figure 9.2-1 below. Normal DL/UL transmission can take place after the random access procedure.
Random access procedure is executed using a default configuration for subcarrier spacing derived from the carrier frequency. This configuration may either be specified or signalled in the minimum system information.
RAN2 should strive for as much commonality in random access procedure as possible across all use cases.
FFS whether the gNB can be provided with more information (compared to LTE) from the UE on the Msg.3 to provide.


			
(a)	Contention Based											(b)	Contention Free
Figure 9.2.5-1: Random Access Procedures
More details can be added like in LTE if required (once agreed).
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