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Discussion and decision
1 Introduction
In RAN2#98[1], agreement for on-demand SI delivery is made as below. 
Agreements

1:
For MSG1 based SI request, the minimum granularity of requested SI is one SI message (a set of SIBs as in LTE).

2:
For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.
Agreements for On demand request for broadcast delivery

1
On demand SI request will maximise commonality with the RACH procedure

2
Network sends an acknowledgement in MSG2 to the UE’s SI request sent in Msg1 

FFS
Network sends an acknowledgement in MSG4 to the UE’s SI request sent in Msg3
Agreements

1
Only progress on the two agreed approaches for delivering on-demand system information (via dedicated signalling to RRC_CONNECTED UEs; via SI-Message broadcast to RRC_IDLE and RRC_INACTIVE UEs) and refrain from introducing additional solution variants.
Further, a comprehensive discussion is made in the email discussion[2] in detail for on demand SI request (MSG1 and MSG3 based) for broadcast delivery. In this paper, we summarize our view on the procedure of on demand SI request (MSG1 and MSG3 based) for broadcast delivery. As described in the agreement, we aim to reach the maximal commonality with RACH procedure, and thus it is desired to reuse mechanism-wise design in RACH procedure as much as possible.
2 Discussion

As illustrated in Figure 1, MSG1-based method and MSG3-based method is used to deliver SI request. We think MSG2 and MSG4 are necessary to carry acknowledgement of SI request for MSG1-based method and MSG3-based method respectively. 
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	Figure 1(a) MSG1-based method
	Figure 1(b) MSG3-based method

	Figure 1. Illustration of SI request methods for SI broadcast


2.1 MSG1-based method
Our view on MSG1-based method is listed in Table 1.

	Table 1. MSG1-based SI request for SI broadcast

	Message
	design
	Reason

	Msg1: preamble transmission
	Reuse power ramping mechanism and preambleTransMax in legacy RACH procedure
	Preamble transmission mechanism is well designed to inform network of UE request

	
	If RACH Failure occurs, treat the cell as barred
	This design is simpler compared to other alternatives proposed in the email discussion. If UE cannot access the network through preamble transmission, there is a random access problem and thus UE could see the cell as barred.

	MSG2: RAR transmission
	Reuse the mechanism of RA-RNTI and RAPID to acknowledge the detection of a specific preamble, i.e., in time-frequency and code main, which is mapped to a (group of) specific SI message.
	(1) Legacy RAR design works well to inform UE of successful preamble detection for a specific (group of) SI message.

(2) In contrast, bitmap included in MAC header is overhead consuming, e.g. tens of bits, and is not further proof since the bitmap size should be increased with the increased number of SI messages 

	
	RAR does not include TA info, UL grant, and temporary C-RNTI
	In MSG1-based method, there is no need for UE to send UL message in addition to preamble, so there is no need to provide these information. 

	
	SI request control is needed.
	Although there is no contention issue in MSG1-based method, network should still be able to control the SI request rate, e.g., applying a prohibit timer or a different backoff indicator from legacy RACH procedure.


Proposal 1: MSG1-based method needs access control method such as applying a prohibit timer or separate backoff indicator from legacy RACH procedure.
2.2 MSG3-based method

Our view on MSG3-based method is listed in Table 2.
	Table 2. MSG3-based SI request for SI broadcast

	Message
	design
	Reason

	Msg1: preamble transmission
	Reuse power ramping mechanism and preambleTransMax in legacy RACH procedure
	Preamble transmission mechanism is well designed to inform network of UE request

	
	If RACH Failure occurs, treat the cell as barred
	This design is simpler compared to other alternatives proposed in the email discussion. If UE cannot access the network through preamble transmission, there is a random access problem and thus UE could see the cell as barred.

	
	Reserve preamble in code and/or time-frequency domain for MSG3-based SI request
	(1) Optimize MSG3 size for SI request: upon detecting the reserved preamble, gNB knows that this preamble transmission aims to send SI request, and thus a suitable MSG3 size different from normal RACH procedure could be granted.

(2) evaluate the collision status of MSG3 reserved preamble to know the SI request rate, and network can decide whether to turn some SI messages to be MSG1 requested or periodically broadcasted 



	MSG2: RAR transmission
	Reuse the mechanism of RA-RNTI and RAPID to acknowledge the detection of a specific preamble, i.e., in time-frequency and code main, which is mapped to a (group of) specific SI message.
	(1) Legacy RAR designing works well to inform UE of successful preamble detection for a specific (group of) SI message.

(2) In contrast, bitmap included in MAC header is overhead consuming, e.g. tens of bits, and is not further proof since the bitmap size should be increased with the increased number of SI messages 

	
	RAR includes TA info, UL grant, and temporary C-RNTI as the RAR for normal RACH
	UE needs to send SI request in MSG3 and thus UL related information is required.

	
	Apply backoff as indicated in RAR for normal RACH procedure
	There is contention issue in MSG3-based method, so backoff mechanism in RACH could be applied. There is no need to have some latency critical SI message that are requested by MSG3 and are exempted from backoff because this kind of SI message should be configured as MSG1-based requested or periodically broadcasted. 

	MSG3
	Whether to include a UE identity, e.g., a random bit sequence for RRC idle UE or a resume ID for RRC inactive UE?
	It is related to whether MSG4 needs contention resolution. See the row for MSG4.

	
	Include a bitmap to indicate the requested SIBs
	(1) Bitmap is the most straightforward way to indicate the required SIBs

(2) The bitmap could include both MSG1 and MSG3 requested SI messages. For example, if a UE wants to request some MSG1-requested and some MSG3-requestde message, it can use a single MSG3 request to request them. 

	
	MSG3 is a RRC message
	Related to RRC system information

	MSG4
	Whether to support mac-contention resolution, and can carry UE-specific acknowledgement for SI request?
	ALT 1. YES.

MSG4 includes part of UE identity only. If UE can decode the MSG4 scrambled with the used temporary C-RNTI, but cannot pass the contention resolution check, UE should think itself failed in SI request, and should retransmit preamble for MSG3-based SI request after backoff. In contrast, if UE succeeds in contention resolution, UE think itself succeeding in sending SI request
ALT 2. NO.

MSG4 includes a bitmap to indicate all those other SI messages to be broadcasted. Even with RACH collision, UE with correct temporary C-RNTI could decode the MSG4. In this case there is no need to have UE identity in MSG3. If UE successfully decode the MSG4 but does not find its requested SI messages indicated as to be broadcast in the bitmap, UE think itself failed in SI request, and should retransmit preamble for MSG3-based SI request after backoff.


Proposal 2: Minimum SI indicates PRACH preamble(s) and/or PRACH resource specific for MSG3-based SI request for SI broadcast. 
About MSG3 method, we think the benefit of MSG4 without contention resolution, as the ALT 2 in Table 2, is a smaller MSG3 size. In addition, even if UE suffers from RACH collision, UE is still successful in SI request if its requested SI messages has already being request successfully by other UEs. However, if MSG4 does not perform mac contention resolution, i.e., not UE-specific, MSG4 then is more like broadcast and cannot apply HARQ as in RACH procedure to ensure successful transmission. This violates our agreement to have commonality with RACH procedure, so we suggest ALT1 the same as legacy RACH procedure.
Proposal 3: For MSG3-based method for SI broadcast, MSG3 includes UE identity, e.g., a random number for RRC idle UE and S-TMSI for RRC inactive UE.
Proposal 4: For MSG3-based method for SI broadcast, MSG4 indicates UE identity information to perform contention resolution based on the UE identity received in MSG3.
3 Conclusions
In this contribution, we classify and compare SR association methods on the table, which have performance tradeoff between SR resource consumption and scheduling flexibility.
Proposal 1: MSG1-based method needs access control method such as applying a prohibit timer or separate backoff indicator from legacy RACH procedure. 
Proposal 2: Minimum SI indicates PRACH preamble(s) and/or PRACH resource specific for MSG3-based SI request for SI broadcast. 

Proposal 3: For MSG3-based method for SI broadcast, MSG3 includes UE identity, e.g., a random number for RRC idle UE and S-TMSI for RRC inactive UE.

Proposal 4: For MSG3-based method for SI broadcast, MSG4 indicates UE identity information to perform contention resolution based on the UE identity received in MSG3.
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