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1. Introduction
After RAN2 #94, an email discussion took place to kick off SI provisioning for NR. During the email discussion, a new concept of on-demand SI provisioning was extensively discussed [1]. The basic idea of on-demand SI provisioning is only to broadcast most essential SIBs periodically. The other SIBs are provided by dedicated signalling based on UE capability and interest. This paper attempts to provide preliminary evaluation results on quantitative gain of on-demand SI provisioning.
2. Discussion
In this paper, the quantitative gain is investigated by deriving the overhead ratio of broadcast signalling over the system bandwidth. The gain is assessed by comparing the broadcast overhead ratio of on-demand SI provisioning over the legacy SI provisioning, i.e. all of SIBs are periodically broadcast. In general, the size of broadcast signalling hinges on the features served in the network and the parameter settings. It is hard to build a common assumption of typical signalling size of broadcast. Thus, as for the legacy mechanism, this paper simply assumes that all of SIBs (SIB1 to SIB20) are broadcast although there would not be such a network in practice. For each SIB, the size of BCCH-DL-SCH-Message is derived by assuming all of optional fields are present and the size of list is set to 1 for simplicity. Each SIB is broadcast by separate SI message. As such, SIB1 includes 19 of SchedulingInfo. With this assumption, the size of BCCH-DL-SCH-Message for each LTE SIB is derived as shown in Table 1. SI periodicity and the number of repetitions within SI window for each SIB are also shown in Table 1. This is rather the worst case assumption for the legacy mechanism. In other words, it is the best assumption for on-demand SI provisioning to maximise the gain over the legacy mechanism.
Table 1:
message size and periodicity for LTE SIBs

	SIB type
	SIB size [octet]
	SI periodicity [ms]
	Repetition within SI window

	SIB1
	59
	80
	4

	SIB2
	110
	160
	1

	SIB3
	35
	320
	

	SIB4
	9
	
	

	SIB5
	80
	
	

	SIB6
	44
	640
	

	SIB7
	12
	
	

	SIB8
	104
	
	

	SIB9
	4
	
	

	SIB10
	8
	
	

	SIB11
	10
	
	

	SIB12
	13
	
	

	SIB13
	10
	
	

	SIB14
	6
	
	

	SIB15
	17
	
	

	SIB16
	12
	
	

	SIB17
	38
	
	

	SIB18
	101
	
	

	SIB19
	130
	
	

	SIB20
	9
	
	


For each SIB, required Resource Blocks are calculated assuming that the target SIR is – 6 dB. For this target SIR, the total number of RBs required for all SIBs within the maximum SI periodicity among SIBs is shown in Table 2. Likewise, the total number of RBs required for SIB1 to SIB5 is also shown in Table 2. In case of the 20 MHz system BW, which is the maximum BW for LTE, broadcast overhead ratio is 2.67 % if all of SIBs are broadcast as shown in Table 2. If only SIB1 to SIB5 are broadcast, the overhead ratio is 1.81 % in case of the 20 MHz BW. This result would help to envisage the potential gain of on-demand SI provisioning. Suppose that on-demand SI provisioning broadcasts SIB1 to SIB5 as most essential SIBs and the rest is provided dedicatedly, the gain over the legacy mechanism is to reduce the broadcast overhead ratio from 2.67 % to 1.81 %. Furthermore, RAN1 at the #84bis meeting agreed that largest component carrier bandwidth not smaller than 80 MHz is supported at least for one numerology [2]. In case of the 80 MHz BW, the gain is to reduce the broadcast overhead ratio from 0.67 % to 0.45 % as shown in Table 2 as well. Given that NR is likely to be deployed on the wider system BW than LTE, the gain is diminishing. It should be noted that this evaluation assumes the best scenario to maximise the gain of on-demand SI provisioning. Due to the fact that not all of SIBs are broadcast in reality, the actual gain would be diminishing even further.
Table 2:
Evaluation results on broadcast overhead ratio
	
	Total number of RBs required for SIBs within maximum SI periodicity (640 ms) (a)
	Total number of RBs within maximum SI periodicity (640 ms) (b)
	Broadcast overhead ratio (%) [(a)/(b)]

	
	
	System BW = 20 MHz
	System BW = 80 MHz
	System BW = 20 MHz
	System BW = 80 MHz

	SIB1 to SIB20
	1706 RBs
	64000 RBs
	25600 RBs
	2.67 %
	0.67 %

	SIB1 to SIB5
	1156 RBs
	
	
	1.81 %
	0.45 %


3. Summary and proposal
This paper provided preliminary evaluation results on quantitative gain of on-demand SI provisioning. In summary, the following is observed.
Observation 1:
Even for the best scenario, the gain of on-demand SI provisioning is to reduce the broadcast overhead ratio from 2.67 % to 1.81 % in the 20 MHz system bandwidth.

Observation 2:
If the system bandwidth is enlarged for NR, e.g. 80 MHz, the gain is to reduce the broadcast overhead ratio from 0.67 % to 0.45 %.

In conclusion, the following is proposed.

Proposal:
The gain of on-demand SI provisioning should be studied for further taking into account the results provided in this paper.
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