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1. Introduction
In the RAN2#97bis meeting, the following agreements are achieved for system information [1]: 

· For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request. 
· If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1. 

In the RAN2#98 meeting [2], further agreements on MSG1 request are as follows:
· For MSG1 based SI request, the minimum granularity of requested SI is one SI message (a set of SIBs as in LTE).

· For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages. 
From the previous RAN2 discussions on the system information, MSG1 based request is agreed as one of the mechanisms for the on-demand SI acquiring procedure. In this contribution, we discuss the case when UE acquires multiple SIBs in the MSG1 based mechanism.
2. Considerations on multiple other SI requests in MSG1
2.1 Need to carry multiple other SI requests in MSG1
In MSG1 based other SI request procedure, the UE transmits a specific preamble in random access procedure to indicate the request of other SI. According to the pre-defined preamble to SIB(s) mapping relationship, one specific preamble can indicate one set of SIB(s) [1]. The preamble can be specified by its preamble sequence or preamble time-frequency resource. And the set of SIB(s) can include one or more SIBs, which means that one preamble can be used to request multiple SIBs [2]. 
Taking LTE system as the baseline, we have about twenty SIBs, most of which can be considered as other SI. It results in a large number of SIB sets. Considering the limited PRACH capacity, it is not acceptable to define specific preambles for all the possible sets of SIBs. Hence, limited number of SIB sets will be configured for the preamble to SIB mapping. 
In some scenarios, UE may need to acquire multiple SIBs belonging to different SIB sets. For example, the MBMS related SIBs are configured as one set (e.g. SIB13, SIB15, SIB20), and GTS time and UTC related SIBs are configured as another set (e.g. SIB16). One UE may want to initiate the MBMS service and also use GPS time to determine MBMS session start/ stop. In this case, UE needs to acquire SIB13, SIB15, SIB20 and SIB 16 from different sets of SIB.
Observation 1: Since one preamble may not be able to indicate all the requested SIBs, UE has to transmit multiple specific preambles in some scenarios. 
In LTE behavior, UE shall only transmit one preamble before MSG2 reception. When UE has to transmit multiple preambles for other SI request, multiple rounds of MSG1 requesting and MSG2 acknowledgement will cause increased latency and higher UE power consumption. 
In NR, we introduce the on-demand SI acquiring exactly for the aim of improving network energy efficiency. Therefore, it’s better to acknowledge multiple SI requests together with one MSG2. Also, SI acquiring latency can be significantly reduced, if the UE is allowed to transmit multiple other SI requests before MSG2 reception.
Proposal 1: For MSG1 based SI request, UE is allowed to transmit multiple other SI requests before MSG2 reception. 
2.2 Options to carry multiple other SI requests in MSG1
If proposal 1 is agreeable, several options can be considered to carry multiple SI requests in one Msg.1, as follows:
· Baseline option: Transmit multiple preambles at different PRACH occasions before MSG2.
· In this option, one UE choses multiple configured PRACH occasions (i.e. in different time slots) to transmit multiple preambles for other SI requests. Since the network has no idea on whether those multiple preambles are transmitted by one UE or multiple UEs, multiple RARs will be send by the network. In that manner, the UE needs to monitor multiple RARs using multiple RA-RNTI.
· In this option, shown in Fig.1, only SI acquiring latency can be reduced. But no signaling can be saved compared to the legacy multiple round of MSG1 and MSG2 procedure. Also, monitoring multiple RARs will cause increased UE complexity.
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Fig.1 Example procedure for baseline option
· Option A: Transmit multiple preambles at one PRACH occasion
· In RAN1 #88 meeting, it’s agreed to evaluate candidate solutions including where a UE can be configured to transmit multiple simultaneous preambles [3]. For example, if UE transmission power is allowed, UE can transmit multiple preambles with different sequences in one PRACH occasion to indicate multiple SI requests, shown in Fig.2. 
· Note that multiple UEs may transmit the same preamble to request the same SI at same time. In this case, the receiving power of this preamble will be increased, which has been verified by RAN1 LS in last meeting, i.e. gNB might be able to detect the preamble from the combined transmission from multiple UEs [4].
· Due to the limited power per preamble, the reliability (i.e. the probability of successful detection) of multiple preambles may be relatively lower than legacy single preamble solution. Hence, it is up to UE implementation to decide whether the transmitting power is allowed to guarantee enough reliability per preamble.

[image: image2.emf]RAR window

t

MSG.1

MSG.1

Preamble for 

1

st

 SIB set

MSG.2

From same UE

Preamble for 

2

nd

 SIB set

Different 

preamble 

sequence

...


Fig.2 Example for option A
· Option B: New preamble format to carry bitmap information for multiple SI requests
· In this option, a new preamble format is introduced for other SI request, where a bitmap is inserted right after the preamble sequence [5]. The bitmap information can carry multiple SI request in one preamble.

· This option has impacts on the RAN1 preamble design. We shall wait for RAN1 progress on the preamble format. 
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Fig.3 Example for option B
To transmit multiple other SI requests before MSG2 reception efficiently, at current stage, RAN2 can adopt option A as one optional feature for MSG1 based SI request. 
Proposal 2: If not power limited, the UE may transmit multiple preambles for SI request at one PRACH occasion. 
3. Conclusions
In this contribution, we discuss the case when UE acquires multiple SIBs with MSG1 is and propose:
Observation 1: Since one preamble may not be able to indicate all the requested SIBs, UE has to transmit multiple specific preambles in some scenarios. 

Proposal 1: For MSG1 based SI request, UE is allowed to transmit multiple other SI requests before MSG2 reception. 

Proposal 2: If not power limited, the UE may transmit multiple preambles for SI request at one PRACH occasion.
References
[1] R2-1704001, Report of 3GPP TSG RAN WG2 meeting #97bis
[2] Draft Report of 3GPP TSG RAN WG2 #98
[3] R1-1704172, Final Report of 3GPP TSG RAN WG1 #88 v0.1.0

[4] R1-1701541, Reply LS on PRACH preambles for on demand SI requests
[5] R2-1704190
Msg.1 based request for on-demand SI provisioning
NTT DOCOMO, INC.
PAGE  
- 2 -

_1559043624.vsd
�

RAR window


t


MSG.1


MSG.1


Preamble for 1st SIB set


MSG.2


From same UE


Preamble for 2nd SIB set


Different preamble sequence


...



_1559043661.vsd
�

RAR window


t


      MSG.1


Bitmap


MSG.2


From same UE


Requests for 1st and 2nd SIB set


...



_1559043571.vsd
From same UE


RAR window


t


MSG.1


Preamble for 2nd SIB set


MSG.1


Preamble for 1st SIB set


MSG.2


...


MSG.2



