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1 Introduction

In RAN2#95 and RAN2#95bis system information transmission/acquisition procedure was discussed and following agreements were made:

According to the above agreements UE in idle and “new state” should be able to request other SI without state transition.  In this contribution we discuss the detailed signaling aspects for the same.
2 Discussion
We assume that system information is categorized into system information blocks (SIBs) similar to LTE. 

Signaling Approach 1 (Figure 1): 

Minimum SI indicates whether an SI (e.g. SIB) is periodically broadcasted or provided on demand. In order to obtain the one or more SIBs which are not periodically broadcasted and are provided on demand, UE initiates the random access procedure as shown in Figure 1A. In the UL grant received in the random access response corresponding to the PRACH preamble transmitted by UE, UE sends system information request message. All the UEs may not need all the SIBs. So, UE indicates the one or more SIBs it needs in system information request message. 5G NB sends the requested SIB(s) in system information response message. System information response message can be signaled in broadcast or dedicated manner. With broadcast other UEs which are interested in same SI need not perform preamble transmission thus saving battery power and less resource.
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Figure 1A                                                                                  Figure 1B
This approach can be further enhanced as shown in Figure 1B. PRACH preamble can be reserved for requesting SI. PRACH preamble(s) for requesting SI can be indicated in periodically broadcasted minimum SI. UE transmits PRACH preamble reserved for requesting SI. 5G NB sends some SI (e.g. non-service specific information such as inter frequency/RAT cell reselection info which are needed by each UE and are not included in minimum SI) in random access response message. 5G NB may also include UL grant in random access response message. If UE needs additional SI, it sends system information request message in the UL grant. UE indicates the one or more SIBs it needs in system information request message. 5G NB sends the requested SIB(s) in system information response message.
Signaling Approach 2 (Figure 2):

In this approach as shown in Figure 2A, UE transmits PRACH preamble specific to a SIB or set of SIBs which the UE wants to obtain. It is assumed that PRACH preamble specific to each SIB or set of SIBs are reserved and indicated in periodically broadcasted minimum SI. 5G NB sends the requested SIB(s) to UE in random access response message. 
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Figure 2A                                                                                      Figure 2B
This approach can be further enhanced as shown in Figure 2B. Instead of including the requested system information in random access response message, the requested system information can be transmitted in one or more subframes indicated by scheduling info. The scheduling info is provided in minimum SI for each SIB or set of SIBs irrespective of whether they are periodically broadcasted or on provided on demand. Similar to LTE scheduling info may indicate SI-window and SI-period. Alternately, scheduling information can be included in random access response message to minimize overhead of minimum SI. PRACH SI preamble transmission acts as a trigger to transmit the requested SIB(s) according to scheduling info. Random access response message acknowledges that PRACH SI preamble transmission is successful. If RAR is not received UE retransmits the PRACH SI preamble. 
In the above approaches if a SI is broadcasted based on UE request, then before initiating system information request UE checks the minimum SI can look for other SI in broadcast signalling for a pre-defined time. If desired SI is not received during this pre-defined time then UE initiate system information request. Whether a particular SI is broadcasted or not can also be indicated in periodically broadcasted minimum SI. 
Table 1 compares the various approaches. Approach 2 requires reservation of PRACH preambles to indicate the type of SI. Approach 1B does not need require reservation of preambles for each type of SI. Approach 1A does not require any PRACH preamble reservation. Approach 1 is preferable if reserving PRACH resources for SI purposes is an issue otherwise approach 2 can be used.
Table -1
	
	Approach 1A (Fig. 1A)
	Approach 1B (Fig. 1B)
	Approach 2A   (Fig. 2A)
	Approach 2B  (Fig. 2B)

	Signaling Overhead
	High
	Low/High
	Low
	Medium

	PRACH Preamble Reservation
	Not Needed
	Not Needed for each SI 
	Needed for specific SI
	Needed for specific SI

	Future Extensibility
	High
	High
	Low
	Low

	Access Latency
	Medium
	Low/Medium
	Low
	Depends on scheduling period


Proposal 1:  UE uses the random access to initiate request for the system information which is not broadcasted periodically.

Proposal 2: UE can indicate one or more SIs (e.g. SIBs) it needs in the request. 

Proposal 3: RAN2 should consider the UE initiated signalling approaches (illustrated in Figure 1 & 2) for requesting system information.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:

Proposal 1:  UE uses the random access to initiate request for the system information which is not broadcasted periodically.

Proposal 2: UE can indicate one or more SI (e.g. SIBs) it needs in the request. 

Proposal 3: RAN2 should consider the UE initiated signalling approaches (illustrated in Figure 1 & 2) for requesting system information.
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RAN2 #95 Agreements [1]


Minimum SI needs to be broadcasted periodically.


Contents and format of minimum SI are FFS. Content will at least include information to support cell selection, for acquiring other SI, for accessing the cell. 


Agree on the terminology of Other SI where other SI comprises everything not broadcasted in minimum SI.


Both network triggered and UE initiated mechanisms for Other SI delivery shall be further studied.


 It is network decision whether other SI is broadcasted or delivered through UE-specific signalling.


RAN2 #95bis Agreements [2]


In addition to basic information for initial access to the cell, the minimum SIs should include the scheduling information for broadcasted SIs


PWS information can be classified into other SI. FFS whether this PWS would need additional enhancements.


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


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


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).
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