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1   Introduction
Last RAN2#95bis meeting made the following agreements regarding other SI in NR [1]. 
	Agreements

1: 
For on demand SI, other SIs may be broadcasted at configurable periodicity (equivalent to SI period in LTE) and for a certain duration.

2
Request of the other SI by idle and “new state” UE should be performed without state transition.

3
For an SI required by the UE, the UE should know whether it is available in the cell and whether it is broadcast or not before it sends the other SI request (e.g. by checking minimum SI).


In this contribution, we present some further analysis on the open issues of the other SI, and discuss the detailed procedure of the delivery of Other SI, SI request and assisted delivery of “Minimum SIs” of other cells. And we also provide text proposal related to the delivery of Other SI.
2   Discussion
2.2   The delivery of other SI 
It was agreed that for an SI required by the UE, the UE should know whether it is available in the cell and whether it is broadcast or not before it sends the other SI request (e.g. by checking minimum SI) [1]. But the mechanism which can realize other SI delivery in on demand manner in NR has not been precisely embodied in the conclusion yet. Hence, in this section, a detail analysis and specific mechanism will be provided. 
 Two level configurations for other SI delivery can be derived from current conclusion:
· 1) to indicate whether a specific type of other SI is available in the cell or not;
· 2) to indicate whether a specific type of other SI is broadcast or not before a UE sends the corresponding other SI request.
For item 1), a straightforward way is to notify UE of the available information of other Sis via the minimum SI, , for example, an indication list to indicate other SI type and value tag of the available other SI as we illustrated in [2]. 
Proposal 1: The minimum SI should provide the information of supported other SIs, including the type and value tag of the available other SIs.
Then the next step is related to item 2), the UE need have idea whether the other SI broadcast is on going in the cell or not. As it is agreed that in addition to basic information for initial access to the cell, the minimum SIs should include the scheduling information for broadcasted Sis [1], a efficient way is to detect whether a specific SI is being broadcasted or not by checking the present of the scheduling information of the other SI in the minimum SI. If the scheduling information of the required SI exists in the minimum SI, the UE will directly acquire the SI according to the scheduling information without sending SI request message. Or else, the UE need turn to send a SI request message to trigger gNB transmission the SI, as illustrated in Fig 1. 
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FIG1. Illustration of On-demand SI delivery 
Proposal 2: UE checks the scheduling information of the other SI in the minimum SI to detect whether a specific SI is being broadcasted or not.
On the other hand, given the reliability and feasibility of the existing mechanism of SI transmission window in LTE, the SI-window in LTE can be reused in NR. Besides, in NR, it is possible that new features and serves keep emerging. Hence, it is reasonable to reuse the scheme of number of SIBs characterized by the type of information to facilitate the further classification for the introduction of new features in a forward-compatibility way. Moreover, It was agreed that for on demand SI, other SIs may be broadcasted at configurable periodicity (equivalent to SI period in LTE) and for a certain duration [1]. The different from that of LTE are other SIs do not always-on broadcasted at configurable periodicity. The delivery of other Sis in broadcast manner is started or re-started by more than one UE SI-requests or network triggering. The specific transmission number and/or duration is up to network implementation. And the gNB will stop the delivery of other Sis in broadcast manner after the duration or the transmission times equal to preconfigured value and no new SI-request coming in during the transmission duration.  As we know, transmission periodicity related parameter of a given SI has been already defined in the scheduling information. Therefore, apart from the traditional scheduling information, transmission duration need to be defined.
 Proposal 3: the mechanism of SI transmission window in LTE could be reused in NR.
Proposal 4: the mechanism of a number of SIBs characterized by the type of system information in LTE could be reused in NR.
Proposal 5: The scheduling information for other SI should include other SI type, value tag, periodicity, SI-window information and broadcast duration.
Currently, the broadcast resource for different types of SIs is orthogonal. Considering forward-compatibility, it is possible that many new additional SIs for new features will be introduced. The multiplexing of time domain, e.g. sharing broadcast resource of a same SI transmission window for more than one SI, may be utilised. In this case, if existing SI-RNTI is followed, a UE can not identify whether a received SI is what it required until it successfully decoded the RRC message. In contrast to that, if exiting SI-RNTI could be extended into specific SIx-RNTI corresponding to specific SI, the UE can identify whether a received SI is what it required just during PDCCH blind decoding procedure.
Proposal 6: RAN2 can study whether SI-RNTI need to be extended into specific SIx-RNTI corresponding to specific type of SI.
2.3   SI request procedure
It was agreed that request of the other SI by idle and “new state” UE should be performed without state transition. Consequently, it is desirable to reuse RACH-like procedure to perform the acquisition of other SI which is delivered on demand. In our understanding, there will be two possible options for acquisition of other SI via RACH-like procedure for UE in both idle and RRC_INACTIVE states.
Option 1: Other SI specific preamble in MSG1
In this option, for other SIs which will be delivered on demand, the network will indicate the other SI specific preambles and/ or potential resources. Each preamble will be mapped with one or multiple other SI types. The mapping relationship can be notified to UE via Minimum SI. When UE requires some other SI, it first checks the related preamble and sends it as MSG1 to the gNB. The gNB may respond the requested other SI at predefined period in MSG2 to the UE. As above, no state transition occurs during the procedure. But it requests reserved preambles for each other SI and/or resources. If different other SIs are requested at the same PRACH occasion, MSG2 carrying other SIs may be too large. Besides, MSG2 delivered in broadcasting way can only reach the requested UEs.
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FIG2. Option 1: Other SI specific preamble       




Option 2: Enhanced MSG3 
In contrast to option 1, it doesn’t need other SI specific preambles or resources and reuses current RACH preamble in MSG1. And MSG3 will be enhanced to convey the other SI request to gNB. Subsequently, the gNB sends the requested other SI via MSG4 as response.In the option, it may need collision resolution to identify the UE and other SI information in MSG3. 
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FIG3. Option 2:  Enhanced MSG3 in legacy or two-step RACH
Proposal 7: Enhanced MSG3 carrying other SI request should be considered for the other SI acquisition by idle and RRC_INACTIVE UE without state transition.
For a UE in RRC_INACTIVE, it can also be considered to send other SI request via Grant-free scheme. As showed in Fig3, when a UE in RRC_INACTIVE supporting grant free desires the other SI, if permitted, the UE transmits the other SI request with UE ID using grant free transmission on the configured resources. After contention resolution, the network directly responds the other SI and UE ID to the UE in the expected timing. 
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FIG3. Grant-free scheme for UE in RRC_INACTIVE state
Proposal 8: Grant-free scheme for other SI acquisition should be considered for RRC_INACTIVE UE without state transition.
Moreover, for an active UE without UL grant or out of synchronization, it is also desirable to retrieve the on demand other SI via option 2. In this way, unnecessary signaling can be avoided and UE power consumption can be effectively saved.
As for an  active UE with UL grant and in synchronization, it is also allowed to send the other SI request by dedicated signaling. The gNB can also deliver the corresponding other SI to the UE by dedicated signaling.
Proposal 9: For active UE without UL grant or synchronization, it may also send other SI request via enhanced MSG3.
Proposal 10: For active UE with UL grant and synchronization, dedicated RRC signalling can be supported for the request and delivery of other SI.
2.4   Assisted delivery of “Minimum SIs” of other cells
Generally, macro cell, e.g. deployed in lower-band spectrum, will mainly work as coverage layer, and small cells work for capacity in high frequencies. Due to the challenges in supporting broadcasting in high frequency band, it may be desirable for UE to get minimum SIs of those small cells from low frequency macro cell and then camp on them. In this way, the macro cell could assist the delivery of minimum SIs for these small cell(s) overlaid on its coverage [4]. As a result, the UE could acquire the minimum SI of these small cells from the given macro cell. When UE moves into the small cell, the UE can relate the stored minimum SI with the small cell by comparing some index, e.g. cell ID. This can improve the reliability in the delivery of system information for the cells deployed in high frequency bands
Proposal 11: Other SI of a serving cell may also include other cells’ minimum SIs.
3   Conclusion
By analysing the detailed delivery procedures of other SI, we made the following proposals in NR:
Proposal 1: The minimum SI should provide the information of supported other SIs, including the type and value tag of the available other SIs.
Proposal 2: UE checks the scheduling information of the other SI in the minimum SI to detect whether a specific SI is being broadcasted or not.
Proposal 3: the mechanism of SI transmission window in LTE could be reused in NR.
Proposal 4: the mechanism of a number of SIBs characterized by the type of system information in LTE could be reused in NR.
Proposal 5: The scheduling information for other SI should include other SI type, value tag, periodicity, SI-window information and broadcast duration.
Proposal 6: RAN2 can study whether SI-RNTI need to be extended into specific SIx-RNTI corresponding to specific type of SI.
Proposal 7: Enhanced MSG3 carrying other SI request should be considered for the other SI acquisition by idle and RRC_INACTIVE UE without state transition.
Proposal 8: Grant-free scheme for other SI acquisition should be considered for RRC_INACTIVE UE without state transition.
Proposal 9: For active UE without UL grant or synchronization, it may also send other SI request via enhanced MSG3.
Proposal 10: For active UE with UL grant and synchronization, dedicated RRC signalling can be supported for the request and delivery of other SI.
Proposal 11: Other SI of a serving cell may also include other cells’ minimum SIs.
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5   Annex A. Text Proposals
-------------------------------------------------Beginning of text proposal---------------------------------------------------------------
5.5.3
System information handling
The other SI will be delivered upon request from the UE, in dedicated or broadcasted manner. 
5.5.3.1
Other SI acquisition in NR
The UE shall apply the other SI acquisition procedure on demand.
For a UE in idle, RRC_INACTIVE or active without UL grant or out of synchronization, two options can be considered for acquisition of other SI without state transition.
Option 1: Other SI specific preamble in MSG1
The network indicates the other SI specific preambles and/ or potential resources. When UE requires other SI, it sends related preamble as MSG1 to the network and the network responds the requested other SI in MSG2.
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FIG5.5.3.1-1 Opt 1: Other SI specific preamble
Option 2: Enhanced MSG3 
UE sends other SI request via MSG3 and network sends the requested other SI via MSG4.
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FIG5.5.3.1-2 Opt 2:  Enhanced MSG3 in legacy or two-step RACH
Option 3: Grant-free scheme 
For a UE in RRC_INACTIVE, it can also send other SI request via Grant-free scheme. 
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FIG5.5.3.1-3. Opt 3: Grant-free scheme for UE in RRC_INACTIVE state
Option 4: Dedicated signalling 
For an active UE with UL grant and in synchronization, it sends the other SI request by dedicated signaling. The network delivers the corresponding other SI by dedicated signaling.
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FIG5.5.3.1-4. Opt 4: Dedicated scheme for UE in active state with UL grant and in sync
For broadcasted other SI, the scheduling information for other SI in the minimum SI includes other SI type, value tag, periodicity, SI-window information and broadcast duration. A UE can detect whether a specific SI is being broadcasted or not by checking the present of the scheduling information of the other SI in the minimum SI.
Apart from the other SI of the serving cell, other SI is allowed to include other cells’ minimum SIs in it. And a cell is allowed to broadcast the SI in either cell granularity or in cell group granularity. This depends on implementation of cell deployment, with just cell group id introduction needed for the standardization.

---------------------------------------------------------End of text proposal---------------------------------------------------------------
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