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[bookmark: _Ref462918989]In RAN2#101 the following agreements were made for implementing the MSG3 based on-demand SI request procedure [1]. 
Agreements
1	Previous agreement that SI request is an RC message is confirmed.
2	SI request and RRC connection request are 2 independent procedures.
3	UE ID is not included in MSG3
4	For contention resolution UE MAC performs same as other cases and check the contention resolution MAC CE against the transmitted request (common RACH procedure in MAC)

Agreements
1	One indicator in SIB1 indicates whether an SI message is currently broadcast or not. The indication is valid until the end of the modification period. UE cannot infer whether this is a temporary broadcast of an on demand SI or a periodic broadcast SI.

Further agreements for the MSG3 based on-demand SI request were agreed as follows in RAN2#101bis [2]. 
Agreements
1	Indicator whether a SI message is currently broadcast is signalled in SchedulingInfo.
FFS	Whether ASN.1 will allow a SI request configuration to be used for a subset of SI-messages provided on demand.

Agreements
1	A new type of RRC message RRCSystemInfoRequest is defined to support SI request.
2	The message RRCSystemInfoRequest is sent via CCCH with the signalling radio bearer of SRB0.
3	ASN.1 from the contribution can be taken as a baseline
4	RRC response message is not needed for MSG4 of MSG3 based SI request.

In this paper, we discuss several issues on the RACH procedure caused by the above agreements, and propose several remedies to make the on-demand SI request procedure more complete. 
[bookmark: _Ref178064866]Discussion
It has been agreed that a new RRC message ‘RRCSystemInfoRequest’ is going to be used by UE as the MSG3 to submit UE’s on-demand SI request, and also the UE-Identity is not going to be included in the new message. The most straightforward way for UE to request the on-demand SI with the new message is to include a bitmap in the new message, and each bit in the bitmap corresponds to each SI message. Considering that gNB will simply copy and paste the first 48 bits of MSG3 into the contention resolution MAC CE and use the MAC CE as MSG4 to reply UE’s on-demand SI request, the bitmap should be at the same position (beginning) as the UE ID in the legacy RRCConnectionRequest message. In this way, even if there are multiple UEs sending their SI requests at the same time using the same preamble, they are able to tell from the contention resolution MAC CE that certain SI message(s) has been requested by someone. It will help reduce the unnecessary preamble retransmissions for requesting the on-demand SI. If the bitmap is the only element in the new RRC message, there is no need to discuss the position of the bitmap. 
Observation 1: If the bitmap used to indicate the desired SI message is at the beginning of the RRCSystemInfoRequest message, UE can know from the contention resolution MAC CE that which SI message(s) has been successfully requested. 
Proposal 1: A bitmap is included at the beginning of the RRCSystemInfoRequest message, and is used to indicate which SI message(s) the UE would like to request.
A remaining issue is how many bits are required for the bitmap. To make gNB’s behaviours (echoing the first 48 bits of MSG3 in MSG4) consistent while replying both the RRC connection request and on-demand SI request messages, the size of the bitmap would be better to be 40 bits, which is the same size as UE-Identity. In this case, only part of the bitmap in RRCSystemInfoRequest is being used to indicate the desired SI message(s), and the remaining part should be filled with 0, as shown in Figure 1. With such design, gNB can immediately reply MSG3 with contention resolution MAC CE even before reading the details in MSG3.



Figure 1. the location of the bits used to indicate the desired SI messages in the bitmap in the RRCSystemInfoRequest message: a) at the bottom of the bitmap (left-hand side); b) at the beginning of the bitmap (right-hand side).

Proposal 1a: The size of the bitmap in RRCSystemInfoRequest is 40 bits. 
Another option is to make the size of the bitmap equal to the maximum number of on-demand SI messages. In this case the bitmap size will be much less than 40 bits, and gNB will need a special handling to deal with such small-sized MSG3 while preparing the contention resolution MAC CE. For example, gNB may need to fill the remaining part of the MAC CE with 0 after copying the UL CCCH SDU into the bottom part (or the beginning part) of the MAC CE. Such special handling needs to be specified so that the UE sending the SI request will be able to interpret the MAC CE correctly.
Proposal 1b: The size of the bitmap in RRCSystemInfoRequest is X bits, and X equals to the maximum number of on-demand SI messages.
Another issue is that whenever an UE is generating the random value to be included in the RRCConnectionRequest message, it has to avoid some values which will result in receiving the same contention resolution MAC CE as those UEs who send the SI requests; otherwise the UE might be misled to proceed further with the wrong message/process. In other words, the UE sending the RRCConnectionRequest will pick the random value from a new pool which is a bit smaller than the original one.
Proposal 2a: Certain random numbers are reserved and cannot be used as the randomValue in the RRCConnectionRequest.
To address the above issue, another way is to create a new MAC CE specifically used to reply UE’s RRCSystemInfoRequest message. This length of this new MAC CE is equal to the maximum number of the on-demand SI messages. In this case, gNB needs to read the details of the RRC message before it can decide to use which MAC CE to reply the received MSG3, and hence it will take more time. For example, if the received MSG3 is RRCConnectionRequest, gNB will reply with the contention resolution MAC CE; otherwise if the MSG3 is RRCSystemInfoRequest, gNB will reply with the new MAC CE.
Proposal 2b: A new MAC CE is defined and used to reply UE’s RRCSystemInfoRequest message. The length of the new MAC CE equals to the maximum number of the on-demand SI messages.
In order to suppress the retransmission of the SI request caused by RACH collisions, we can also consider the solution fully relied on the RRC layer. That is, the UE MAC will never perform the preamble retransmission if the RACH procedure is triggered by the RRC for the SI acquisition. After being triggered by RRC, UE MAC sends the preamble only once and then reports to RRC whether such attempt is successful or not. No matter whether such attempt is successful or not, UE RRC will check the next SIB1 and decide whether to trigger again the RACH procedure to send the on-demand SI request. In this case, UE MAC only sends the preamble once per SIB1 periodicity for the on-demand SI request, and UE MAC is also not required to check the contention resolution MAC CE.
Proposal 3: Upon being triggered by RRC, UE MAC transmits the preamble only once in case of requesting the on-demand SI. UE MAC can skip the contention resolution checking in such case. 
Conclusion
In this paper, we discuss the remaining issues for the MSG3 based on-demand SI request procedure, and have the following observation. 
Observation 1: If the bitmap used to indicate the desired SI message is at the beginning of the RRCSystemInfoRequest message, UE can know from the contention resolution MAC CE that which SI message(s) has been successfully requested. 
Based on the observation, RAN2 is kindly asked to discuss and approve the following proposals. 
Proposal 1: A bitmap is included at the beginning of the RRCSystemInfoRequest message, and is used to indicate which SI message(s) the UE would like to request.
Proposal 1a: The size of the bitmap in RRCSystemInfoRequest is 40 bits.
Proposal 1b: The size of the bitmap in RRCSystemInfoRequest is X bits, and X equals to the maximum number of on-demand SI messages.
Proposal 2a: Certain random numbers are reserved and cannot be used as the randomValue in the RRCConnectionRequest.
Proposal 2b: A new MAC CE is defined and used to reply UE’s RRCSystemInfoRequest message. The length of the new MAC CE equals to the maximum number of the on-demand SI messages.
Proposal 3: Upon being triggered by RRC, UE MAC transmits the preamble only once in case of requesting the on-demand SI. UE MAC can skip the contention resolution checking in such case.
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