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1.
Introduction
This document is the summary of the following e-mail discussion:
[98#34][NR] On demand SI (Lenovo)


Progress the next level of detail for on demand SI request (MSG1 and MSG3 based) for broadcast delivery. Email discussion can make proposals for agreement in the next meeting and also identify key options and pros and cons of those options so that a decision can be made at the next meeting.


Intended outcome: Report to next meeting


Deadline:  Thursday 2017-06-08
Following agreements were made in RAN2#98:

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 acknowledgementin 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

As far as Unicast Support in IDLE/INACTIVE State is concerned, following agreements mean that SI message transmission using Msg4 is not in scope anymore:

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.
2.
Discussions

Let us first take the Msg1 based method.
Msg1 based Method
Based on the agreements from the previous meetings it is clear that one (or more) Preambles can be reserved, one each for requesting one or a set of SI message(s) for SI-request purpose, and that a response message (RAR Msg2) would be sent to the UE if the network received a SI-request Preamble (Msg1). So, this method comprises of only 2 steps as shown below:
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Content of Msg2: 
A MAC PDU Msg2 subheader consists of the three header fields E/T/RAPID and a MAC RAR consisting of Timing Advance Command/UL Grant/Temporary C-RNTI. Let us start with the subheader.
MAC subheader: A MAC Msg2 subheader in LTE consists of one or more sets of E/T/RAPIDfields. RA-preamble identifier (RAPID) in the Msg2 would unambiguously identify the SI request acknowledged. The RAPID takes 6 bits in LTE and depending on how many Preambles are designed in 5G by RAN1, RAPID may take similar number of bits in NR. Practically, a complete MAC subheader would still require at least 1 Byte (E/T/RAPID).Continuing to use RAPID subheader is efficient if the network is responding to only one RAPID/ SI-request and a network may not have so many Preambles to spare for SI requests. If the network has e.g. more than a couple Preambles for SI requests, for acknowledging multiple UEs requesting different SI messages a BITMAP may be more signalling efficient. The BITMAP, if used, will need to be future proof to include new SIBs/ SI messages.
Do you prefer to use RAPID or a BITMAP for acknowledging the SI requests?
	Q1: MAC Subheader
	RAPID
	BITMAP

	Samsung
	RAPID is sufficient. UE monitors RAR window relative to its SI request and the probability of several SI requests in a short time window closer to UE’s request is very low. In case of beamforming, RAR is transmitted in DL TX beam identified by gNB based on received SI request. The probability of several SI requests from UEs in coverage of same DL TX beam and in a short time window closer to UE’s request is very low. So we do not see gain in optimising the format for multiplexing responses for multiple SI requests. Multiple RARs can be multiplexed in same MAC PDU as in LTE.
	Not needed.

	Xiaomi
	We should aim to specify one solution to handle all the situations. Since the preambles required for SI request may vary greatly from case to case (1~ tens of preambles),RAPID is more suitable for handling all the cases. Bitmap is only efficient incases that preambles reserved are small, which is questionable. From all the previous discussions, we assume that the preambles required for SI request are probably large, considering the number of SIs (20 or more) and potential combinations of SIs. So bitmap solution is not used for typical case and cannot work alone, we should not consider such optimization.
	Not suitable for all the cases. We should strive to use one solution applicable for all cases.

	LG
	Prefer to use RAPID as in normal RACH procedure.
	The maximum number of SI messages in LTE is 32. Though it is not decided yet, it may take similar value in NR. If so, to use a BITMAP instead of RAPID, 32bits is needed to respond to all SI messages. It doesn’t seem to be sensible.

	Ericsson
	As agreed, we should maximise commonality with the RACH procedure. The configured preamble (and resource) indicates what SI that is requested and thus acknowledged. Responding with RAPID is also more future proof than a bitmap.
	

	HTC
	It is sufficient to use RAPID acknowledging the SI requests.
	No need

	NEC
	Given that the normal RA procedure in NR reuse the LTE RAR format basically, RAPID should be used for On demand SI request to support the commonality as much as possible.
	Not needed

	Intel
	Agree with Samsung that RAPID is sufficient.
	Not needed.

	ITRI
	We consider RAPID is sufficient. Bitmap may not be beneficial according to the agreement that one preamble can be used to request multiple SI messages. 
	No need.

	CATT
	RAPID is sufficient and the design should maximise the commonality with RACH procedure
	Not needed

	Lenovo/ MotM
	Agree with all companies above.
	Not needed.

	Sharp
	RAPID should be used as a baseline. Although further optimization may be possible. See Q4.
	Not needed.

	Nokia
	RAPID is sufficient
	Not needed

	OPPO
	Agree to use RAPID to confirm the SI request, since the RAPID is sufficient to be used to identify and confirm the preamble sent in Msg1. 
	The bitmap may be beneficial if there are multiple SI requests from UE for different SI message in a very short period as the response from the network, however, in our understanding, this may be a very normal case, which doesn’t require further optimization.

	ZTE
	RAPID as a baseline
	Bitmap can be taken as enhancement: e.g. When the Network only can broadcast part of the requested Sis, in that situation, the SIBITMAP is still needed.

	Coolpad
	RAPID is suitable for UEs which has sent SI request.
	Bitmap not needed in MSG2.

	Panasonic
	RAPID is more efficient and has more flexibility (if necessary, some RAPID values can also be used to indicate multiple RA preamble indices)
	

	Sony
	RAPID is sufficient
	Not needed

	vivo
	We agree that RAPID is sufficient and more efficient for the case that either all other SIB or large number of SIBs can be requested by msg.1, or just reserve several preambles for on demand SI request.
	

	Interdigital
	RAPID is preferable for sending one or a few RARs in MSG2 (which will be generally the case) and will lead to lower MSG2 overhead.
	Bitmap is less scalable and is not needed.

	Huawei, HiSilicon
	RAPID is sufficient. We do not see the need to add bitmap in ACK.
	Not needed.

	NTT DOCOMO
	RAPID is sufficient
	Not needed

	MTK
	RAPID is simpler and overhead efficient. And we should maximize the commonality with RACH procedure.
	Not needed. If bitmap is applied, overhead for bitmap to respond each SI message may be tens of bits, and it is not future proof because the bitmap size should be increased when new SI message is introduced.

	Qualcomm
	RAPID is sufficient
	Not needed

	ASUSTeK
	RAPID is sufficient
	Not needed

	
	
	


Summary: Absolute majority is fine with including RAPID field(s) in Msg2 for acknowledging the SI requests.
Proposal 1: For Msg1 based SI request method, RAPID is included in Msg2.
MAC RARconsists of Timing Advance Command/UL Grant/Temporary C-RNTI. Standalone i.e. without a parallel/ concurrent need for transition to RRC Connected or for UL data transfer in Inactive state, there is little use for any of these fields. If sent in Msg2, some/ all UEs may need to ignore these field(s).Since transitioning to RRC Connected or small UL data transfer (if allowed in Inactive state) is unrelated to SI request, requirement for their “concurrent” handling could be a considered an optimization. What is your view on the requirement of all these fields for receiving SI request acknowledgement in Msg2?
Companies,thatsee any of these fields as required, are requested to describe the corresponding UE behaviour, i.e. what UL transmission is the UE doing (just padding?).Also when companies are favouring a solution where RAR is not required then conclusion could be just to have the MAC header without RAR.
	Q2.a: Timing Alignment Information
	Required (Yes/ No)
	Reasons/ Intended Purpose

	Samsung
	Sounds Yes
	We prefer to have a single RAR format. Multiple RAR formats increases UE’s complexity and testing effort. Removing these fields, may reduce overhead of RAR (depending on minimum TBS size defined by RAN1). However, the gain in system capacity by removing these fields is not clear.

	Xiaomi
	No
	Timing Advance Command/UL Grant/Temporary C-RNTI is redundant information in this case. If they are included, UE still has to differentiate this RAR from normal RAR and ignore these fields. So whether to have a single RAR format has similar impact to UE complexity. Besides, for a good system design, we should always aim to include only necessary information.

	LG
	No
	There is no MSG3 transmission in MSG1 based SI request solution. So all information in legacy MAC payload for RAR is not needed, and RAR without payload need to be allowed (if similar RAR format is used in NR).

	Ericsson
	Sounds No
	The timing advance information would be UE specific and thus not relevant if it is addressed to more than one UE.

	HTC
	Yes/No
	In case of multiple RAR formats, the UE knows which format it intends to receive in SI request. So, we don’t see the complexity to have multiple RAR formats. In case of a single RAR format, the UE will not use it since it is not specific for the UE.

	NEC
	No
	The TAC is not necessary as no Msg3 transmission occur. On the other hand, there is the trade-off betweenthe commonality to the normal RA procedure and the signalling overhead as Samsung commented.Our preference is to ensure the commonality in terms of the procedure, while the detail format could be different to avoid the signalling overhead.

	Intel
	No
	In LTE, MAC PDU for random access consists MAC subheaders and corresponding RARexcept for the Backoff Indicator subheader. Since the content of RAR is not relevant for SI request, there is no need to include RAR in this case (therefore no need to transmit Timing Alignment Information).

	ITRI
	No
	We assume one or more preambles would beused for SI request, the RAPID in RAR is sufficient to indicate the success of SI request and no need for the UE to send Msg3.It is not necessary for UEs to read more information in RAR MAC PDU of Msg1 based SI request procedure irrespective of legacy or optimized RAR payload.

Therefore, Timing Advance information is not necessary in MAC RAR of Msg1 based SI request procedure.

	CATT
	No
	RAR is not needed for SI request.
Even RAR is included in MSG2, UE sending SI request needs to ignore RAR. We see no extra complexity caused by omittingRAR than including RAR in MSG2.

	Lenovo/ MotM
	No
	TA (indeed RAR) has no use in case of SI request. We should not just do things to “maintain commonality”; redundant signalling should be avoided whenever possible.

	Sharp
	No
	Agree with most of the companies above.

	Nokia
	No
	We should investigate more the pros and cons of a RAR format for Msg2 sent in response to SI requestin Msg1.

	OPPO
	No
	Since there is no Msg3 for Msg1 based solution, we think it may not be beneficial to transmit those fields considering the signalling overhead, unless any use case is found.

	ZTE
	NO
	1, The UE won’t send Msg3 in Msg1-based scheme, so the TA information is useless. 
2, At gNB side, it can’t detect whether there is a parallel/ concurrent need from the preamble .
3, Even if there is a parallel/Concurrent need for transition to RRC connected state, the UE can adopt Msg3 scheme to send SI request and RRC connection establish Msg together.

	Coolpad
	No
	Agree with most of companies’ view above.

	Panasonic
	No
	Timing Advance Command, UL Grant, and Temporary C-RNTI are all uncessary information for the UE using Msg1 based method. Removing these fields from Msg2 would reduce the overheads.

	Sony
	Sounds Yes
	We have some sympathy for comments from Samsung that there should be one single RAR format

	vivo
	No
	We agree there are only msg.1 and msg.2 for msg.1 based solution. Thus, there is no need to include other redundant IEs, e.g. TA in RAR. But we need further study on whether any more information needs to be included besides ACK, based on solution discussion. 

	Interdigital
	No
	We think that a RAR without a payload should be defined to reduce overhead and avoid unnecessary signalling.  Perhaps we should leave this discussion for a later phase after the NR RAR format is discussed and finalized.

	Huawei,HiSilicon
	No
	There is no need to transmit uplink data or signalling. Hence, we think Timing Advance Command in MAC RAR payload is not required in this case. Since the MSG1 is only for SIB request, it is reasonable to have a new RAR for this purpose.  

	NTT DOCOMO
	Sounds Yes
	Agree with Samsung and Sony even though TAC is not needed.

	MTK
	No
	In MSG1 based method, UE receives the broadcast of requested SI message after sending the dedicated preamble. Thus, there is no need for UE to perform UL transmission and time alignment information for UL sync is not needed. 



	Qualcomm
	Sounds Yes/ No
	TA for more than one user doesn’t make sense so unnecessary but we tend to agree with Samsung that it’s better to avoid multiple RAR formats and the benefit of unnecessary fields is unclear.

	ASUSTeK
	Sounds Yes
	Agree with Samsung that a common RAR format is preferred although TA is not necessary.


Summary 2.a: All companies agree that Timing Alignment Information is not useful to be included in Msg2 for SI requests. 4 companies still prefer to keep it so that there is only one single RAR format. 17 companies find that it need not be included and some companies pointed out that even if RAR is included in MSG2 to maintain commonality, UE still has to differentiate this RAR from normal RAR and ignore these fields.
	Q2.b: UL grant
	Required (Yes/ No)
	Reasons/ Intended Purpose

	Samsung
	
	We prefer to have a single RAR format. Multiple RAR formats increases UE’s complexity and testing effort. Removing these fields, may reduce overhead of RAR (depending on minimum TBS size defined by RAN1). However, the gain in system capacity by removing these fields is not clear.

	Xiaomi
	No
	See our comment to Q2.a

	LG
	No
	There is no MSG3 transmission in MSG1 based SI request solution. So all information in legacy MAC payload for RAR is not needed, and RAR without payload need to be allowed (if similar RAR format is used in NR).

	Ericsson
	
	The UL grant would be UE specific and thus not relevant if it is addressed to more than one UE.

	HTC
	Yes/No
	In case of multiple RAR formats, the UE knows which format it intends to receive in SI request. So, we don’t see the complexity to have multiple RAR formats. In case of a single RAR format, the UE will not use it since it is not specific for the UE.

	NEC
	No
	Same reasoning as Q2a, timingalignment information.

	Intel
	No
	See reply to Q2.a.

	ITRI
	No
	There is no need to send Msg3 in Msg1 based SI request procedure, UL grant is not necessary.

	CATT
	No
	See reply to Q2.a

	Lenovo/ MotM
	No
	UL grant (indeed RAR) has no use in case of SI request. We should not just do things to “maintain commonality”; redundant signalling should be avoided whenever possible.

	Sharp
	No
	Same reasoning as Q2.a.

	Nokia
	No
	We should investigate more the pros and cons of a RAR format for Msg2 sent in response to SI request in Msg1.

	OPPO
	No
	The same reason as Q2a.

	ZTE
	NO
	For Msg1 scheme, UE won’t send any UL data/signal on receiving Msg2, so the UL grant is unnecessary.

	Coolpad
	No
	We prefer not to include UL grant.

	Panasonic
	No
	Same as Q2.a.

	Sony
	
	Same as above

	vivo
	No
	See reply to Q2.a.

	Interdigital
	No
	Same reasoning as Q2.a.  

	Huawei,HiSilicon
	No
	There is no need to transmit uplink data or signalling. Hence, we think UL Grant in MAC RAR payload is not required in this case. Since the MSG1 is only for SIB request, it is reasonable to have a new RAR for this purpose.  

	NTT DOCOMO
	
	Agree with Samsung and Sony even though UL grant is not needed.

	MTK
	No
	In MSG1 based method, there is no need for UE to send UL message except for preamble, so UL grant is not needed.

Of course a possible enhancement is that in RAR both time alignment information and UL grant is provided, so that UE could perform UL transmission, e.g., in addition to SI request UE may want to connect to the network. But we worry about the collision issue, i.e., UE requesting for the same SI message will get the same UL grant and thus the collision probability may be high considering that MSG1 based method is mainly for those SI messages with a higher request rate. So from the perspective of robustness, we suggest decoupling RACH and MSG1 based method. 

	Qualcomm
	
	UL grant information is redundant but it’s better to avoid multiple RAR formats and the benefit of unnecessary fields is unclear.

	ASUSTeK
	
	Agree with Samsung that a common RAR format is preferred although UL grant is not necessary.


Summary 2.b: All companies agree that UL grant is not useful to be included in Msg2 for SI requests. 4 companies still prefer to keep it so that there is only one single RAR format. 17 companies find that it need not be included and some companies pointed out that even if RAR is included in MSG2 to maintain commonality, UE still has to differentiate this RAR from normal RAR and ignore these fields.
	Q2.c: Temporary C-RNTI
	Required (Yes/ No)
	Reasons/ Intended Purpose

	Samsung
	
	We prefer to have a single RAR format. Multiple RAR formats increases UE’s complexity and testing effort. Removing these fields, may reduce overhead of RAR (depending on minimum TBS size defined by RAN1). However, the gain in system capacity by removing these fields is not clear.

	Xiaomi
	No
	See our comment to Q2.a

	LG
	No
	There is no MSG3 transmission in MSG1 based SI request solution. So all information in legacy MAC payload for RAR is not needed, and RAR without payload need to be allowed (if similar RAR format is used in NR).

	Ericsson
	
	The temporary C-RNTI would be UE specific and thus not relevant if it is addressed to more than one UE.

	HTC
	Yes/No
	In case of multiple RAR formats, the UE knows which format it intends to receive in SI request. So, we don’t see the complexity to have multiple RAR formats. In case of a single RAR format, the UE will not use it since it is not specific for the UE.

	NEC
	No
	Same reasoning as Q2a, timingalignment information.

	Intel
	No
	See reply to Q2.a.

	ITRI
	No
	The RAPID in RAR is sufficient for UE to identify the success of SI request and the required SI message(s) would be broadcast. Temporary C-RNTI is not necessary.

	CATT
	No
	See reply in Q2.a

	Lenovo/ MotM
	No
	Temporary C-RNTI (indeed RAR) has no use in case of SI request. We should not just do things to “maintain commonality”; redundant signalling should be avoided whenever possible.

	Sharp
	No
	Same reasoning as Q2.a.

	Nokia
	No
	We should investigate more the pros and cons of a RAR format for Msg2 sent in response to SI request in Msg1.

	OPPO
	No
	The same reason as Q2a.

	ZTE
	NO
	On receiving Msg2, the UE starts to detect Sis with SI-RNTI, TC-RNTI is useless. 

	Coolpad
	No
	Same reason with Q2.a and Q2.b.

	Panasonic
	No
	Same as Q2.a.

	Sony
	
	Same as above

	vivo
	No
	See reply to Q2.a.

	Interdigital
	No
	Same reasoning as Q2. a.

	Huawei,HiSilicon
	No
	There is no need to transition to connected mode. Hence, we think Temporary C-RNTI in MAC RAR payload is not required in this case. Since the MSG1 is only for SIB request, it is reasonable to have a new RAR for this purpose.  

	NTT DOCOMO
	
	Agree with Samsung and Sony even though temporary C-RNTI is not needed.

	MTK
	No
	As we mentioned in Q2.b, we prefer no UL grant provided in RAR, so no need to have temporary C-RNTI for UE’s UL transmission.

	TCL
	
	To Q1, Q2.a/b/c, we prefer a single RAR format to simplify UE implementation.

	Qualcomm
	
	Temporary C-RNTI for more than one user doesn’t make sense and so unnecessary but it’s better to avoid multiple RAR formats and the benefit of unnecessary fields is unclear.

	ASUSTeK
	
	Agree with Samsung that a common RAR format is preferred although T-C-RNTI is not necessary.


Summary 2.c: All companies agree that Temporary C-RNTI is not useful to be included in Msg2 for SI requests. 4 companies still prefer to keep it so that there is only one single RAR format. 17 companies find that it need not be included and some companies pointed out that even if RAR is included in MSG2 to maintain commonality, UE still has to differentiate this RAR from normal RAR and ignore these fields.
Conclusion from Q2: All companies agree that TA, UL grant and Temporary C-RNTI are not useful to be included in Msg2 for SI requests.
Proposal 2: For Msg1 based SI request method fields Timing Alignment Information, UL grant and Temporary C-RNTI are not included in Msg2.
ContentionResolution:
It seems not necessary that the network acknowledges each UE separately; it is sufficient if the SI messages that were requested are acknowledged irrespective of which UE’s request was actually received in the network [R2-1704305], [R2-1705384]. Do you agree?
	Q3: CR
	Agree/ Disagree
	Reasons

	Samsung
	Disagree
	As indicated in Q1, the probability of several SI requests from UEs in coverage of same DL TX beam and in a short time window closer to a UE’s request is very low. So we prefer to follow the same procedure as random access i.e. NR-PDCCH is addressed to RA-RNTI corresponding to RACH resource (time & frequency resource) in which SI request is received by gNB.UE monitor the NR-PDCCH for RAR identified by RA-RNTI in RAR window. RA-RNTI is calculated in the same manner for PRACH preamble transmission indicating SI request like any other PRACH preamble transmission.

	Xiaomi
	Agree
	UE only needs to know whether a particular SI request is acknowledged or not.

	LG
	
	The RAR is an acknowledgment per preamble, not per UE. That is, if more than one UE request the same SI messagesimultaneously and then receives the RARcontaining a RAPID corresponding to the transmitted preamble, they consider the SI request successful.

	Ericsson
	?
	The preamble and resource that is configured for the SI request is common to all Ues (interested in any of the addressed SI messages). In case of several beams, and if there are several Ues transmitting the request, the network may however need to transmit the Msg2 in several beams to reach all the Ues.

	HTC
	
	The question seems for the network implementation. The UE should follow random access procedure to receive Msg2.

	NEC
	
	Same understanding as LG

	Intel
	
	From UE’s perspective, UE simply follows normal RACH procedure to monitor NR-PDCCH identified by the RA-RNTI within the RAR window, and then check RAPID accordingly.

	ITRI
	
	UE checks the RAPID in RAR to determine the success of SI request irrespective of acknowledgement per UE or not.

	CATT
	Agree
	If two Ues send the same SI request in the same beam and time:From NW’s perspective: only need to send one response.From UE’s perspective: same understanding with Intel

	Lenovo/ MotM
	Agree
	As pointed out by most companies above…consider the SI request successful when a RARcontaining a RAPID corresponding to the transmitted preamble is received.

	Sharp
	
	Same understanding as LG.

	Nokia
	
	We share Intel’s view.

	OPPO
	Agree
	Since the PRACH resources for SI request is common for all Ues, therefore, it is not necessary and also not possible to identify each UE and acknowledge the corresponding UE individually. As mentioned in previous response, if the SI request is received by the network, the corresponding acknowledgement should be transmitted as a response.

	ZTE
	Agree
	The CR is useless in the Msg1-based solution

	Coolpad
	
	We share the view of Intel. It is NW implementation whether gNB sends one or 
ultiple MSG2 to Ues.

	Panasonic
	
	What is important to UE is whether the requested SI messages will be transmitted or not.

	Sony
	Agree
	

	vivo
	Agree
	For msg.1 based solution, eNB doesn’t need to send ACK to each UE separately. Anyway, this request SI will be broadcasted, and any UE can tend to receive it.

	Interdigital
	Agree
	The current random access procedure can be used as is.  The RAR is per preamble and therefore if multiple Ues transmitted the same preamble (all requesting same SI) will receive the acknowledgment.  If different SI requests (preambles are transmitted) the network can respond in the same message to different Ues.  If different beams are used that is up to network implementation.  


	Huawei, HiSilicon
	
	Same view as Intel. 

	NTT DOCOMO
	
	Agree with LG

	MTK
	Agree
	No need to have contention resolution. RAR is per preamble rather than per UE, and UE see its SI request successful as long as the transmitted preamble is acknowledged by RAR.  

	Qualcomm
	
	Agree with LG

	ASUSTeK
	Agree
	Same RAPID could be used to acknowledge one or more UEs transmitting the same preamble.


Summary: An absolute majority of companies think that from UE’s perspective, UE simply follows normal RACH procedure to monitor NR-PDCCH identified by the RA-RNTI within the RAR window, and then check RAPID accordingly. Some companies also pointed out that use of different beams (to specific UEs) is up to network implementation. 

Proposal 3: RACH procedure for SI requests is considered successful when Msg2 containing a RAPID corresponding to the transmitted preamble is received.
If the answer to Q3 is “Agree”, would it be better to use a “common” RA-RNTI (a single RNTI specified/ configured) to receive acknowledgements for all SI-requests?
	Q4: Common RA-RNTI
	Agree/ Disagree
	Reasons

	Samsung
	Disagree
	See answer to Q3.

	Xiaomi
	Disagree
	What we have agreed so far is to use “PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs” to differentiate different SI requests. If time/frequency resource is used together with preamble to differentiate SI requests, then RA-RNTIstill needs to differentiate different time/frequency resources.

	LG
	Disagree
	

	Ericsson
	Disagree
	As agreed, we should maximise commonality with the RACH procedure. The RA-RNTI should thus be based on the time/frequency resource where the preamble is to be transmitted.

	HTC
	Disagree
	We prefer following the random accesssprocedureas LTE.

	NEC
	
	We can go with majority but see some merit to have common RA-RNTI for on demand SI request (i.e. specific RNTI to on demand SI which may not necessarily limit to only 1 per cell/beam). For instance, if the time/frequency resource is still common among RA procedures (e.g. initial access and on demand SI request) but the preamble pools are separated, the reusing RA-RNTI calculation in LTE would require some differentiator (e.g. Extended field) in RAR for those RA procedures with the assumption that some information (e.g. TAC, UL grant, T-C-RNTI) are missing in RAR for on demand SI request.Instead, if specific RA-RNTI is defined, the differentiator is not necessary in RAR. Depending on which operation is simpler/easier from UE implementation point of view, this may (or may not) be useful.

	Intel
	Disagreed
	See answer to Q3. We prefer to follow normal RACH procedure.

	ITRI
	Disagree
	If Msg1 based SI request and response share the same time/frequency resource of random access procedure, RA-RNTI based on time/frequency associated with the PRACH can be used to monitor both SI response and RAR for legacy RA procedure. UE could distinguish between SI response and RAR for legacy RA procedure by Random Access Preamble to determine the follow up process.

	CATT
	Disagree
	We prefer to follow normal RACH procedure. i.e. if the NW receives two requests for the same SI in different time, two responses(maybe addressed by two RA-RNTIs) are sent.

	Lenovo/ MotM
	Disagree
	There is merit in having a common RA-RNTI from the network perspective. If reserving only Preambles (but t-f resources are common i.e. not reserved), a network could use a common RA-RNTI to respond to all requesting Ues together. However, as mainly a UE vendor we are fine to accept that RA-RNTI(s) are calculated in LTE-like way, especially since we agreed to also distinguish the SI requests by differentiating the t-f resources. In this case, UE would need to ignore the RAR contents (if there is a corresponding RAR) or the UE would not try to acquire a RAR at all (if we agree to not have any RAR for SI-requests as in Q2) – this can be accomplished based on the “reserved” Preambles.

	Sharp
	
	We are aligned with NEC’s opinion. Furthermore, if a specific RNTI is allocated to on demand SIB then the RNTI in PDCCH could be used as an acknowledgement of the request.

	Nokia
	Disagree
	We should follow normal RACH procedure to derive RA-RNTI.

	OPPO
	Disagree
	We are not sure about the use case and benefit for common RA-RNTI.

	ZTE
	
	Take LTE-like way as baseline, however if the Bitmap-like enhancement was introduced, one RNTI is sufficient

	Coolpad
	Disagree
	

	Sony
	Disagree
	Agree with above

	vivo
	
	There may be some optimization for RA-RNTI design if we just reserve several preambles for some particular on-demand SIB request. But we can also accept the legacy like RA-RNTI.

	Interdigital
	Disagree
	We don’t see that a common RA-RNTI will always provide benefits, since it depends on whether the different Ues transmit SI request it in the same beam and at relatively the same time.  We also do not see a problem in having MSG2 which may contain RAR for both SI request and initial access, since they will be differentiated by the RAPID.

	Huawei, HiSilicon
	Disagree
	We do not see the need to change RA-RNTI for SIB request purpose. 

	NTT DOCOMO
	Disagree
	We also think that normal RACH procedure should be utilised.

	MTK
	Disagree
	We think RA-RNTI and RAPID in legacy RACH procedure works well to distinguish PRACH in code domain and time-frequency domain and thus could distinguish the requested SIBs / SI messages. To maximize commonality with RACH procedure, common RA-RNTI is not needed and we should just follow normal RACH procedure.

	Qualcomm
	Disagree
	

	ASUSTeK
	
	Common RA-RNTI shows some benefits but deriving RA-RNTI as in LTE seems also acceptable.


Summary: Though about 4-5 companies see some merit in using a common RA-RNTI for specific optimizations, (almost) an absolute majority is fine to accept that RA-RNTI like in LTE (derived based on t-f resources) are used to receive Msg2.

Proposal 4: Msg2 reception for SI requests uses RA-RNTI calculated like in LTE (derived based on t-f resources) depending on NR RACH procedure.
Completion of Msg-1 based SI request procedure: 
The Random Access procedurecan be assumed to be successfully completed when the required SI (RAPID) is/ are acknowledged in Msg2[R2-1705298]. If the acknowledgement is not received, the UE shall re-transmit the Preamble with power-ramping in the next available opportunity – do you agree?
	Q5: Power Ramping
	Agree/ Disagree
	Reasons

	Samsung
	Agree
	Same as random access procedure. If RAR is not received, UE retransmits RACH preamble using increased power.



	Xiaomi
	Agree
	

	LG
	Agree
	However, detailsincluding preamble re-transmission are up to NR RACH procedure design. In the previous meeting we agreed on demand SI request will maximise commonality with the RACH procedure, and we cannot see any reason to have separate approach for SI request.

	Ericsson
	Agree
	

	HTC
	Agree
	

	NEC
	Agree
	

	Intel
	Agree
	Same as other random access procedure.

	ITRI
	Agree
	We think Random Access Preamble transmission/retransmission also apply to SI request transmission/ retransmission.

	CATT
	Agree
	

	Lenovo/ MotM
	Agree
	

	Sharp
	Agree
	

	Nokia
	Agree
	Agree on re-transmission of preamble with power ramping but the UE should check first the Minimum SI to see if the SI message will be delivered by broadcast before re-transmitting the preamble.

	OPPO
	Agree
	However, we are wondering whether there is an common understanding in RAN2 that the network will send the positive feedback when received the request. Is there any possibility that the network could send a negative feedback to the UE?

	ZTE
	Agree
	

	Coolpad
	Agree
	

	Panasonic
	Agree
	

	Sony
	Agree
	

	vivo
	Not sure
	We agree with Nokia. 
Preamble re-transmission are up to NR RACH procedure design if the UE needs to re-request other SI. But whether to re-request the other SI doesn’t only depend on ACK feedback. The requested SI may be broadcasted, then the UE can also receive the requested SI.

	Interdigital
	Agree
	

	Huawei, HiSilicon
	Agree
	Same view as Nokia. Before retransmission of SIB request, the UE should check minimum SI to see whether requested SI is going to be sent or not. 

	NTT DOCOMO
	Agree
	

	MTK
	Agree
	There is no difference in sending preamble for normal RACH and for SI request, so legacy RACH preamble retransmission mechanism should be reused as much as possible.

	Qualcomm
	Agree
	RAR enables faster open loop power control than the other solutions excluded in the last meeting.

	ASUSTeK
	Agree
	Agree with Nokia that before re-transmitting the preamble, the UE should check if the requested SI is going to be delivered.


Summary: Absolute majority except for 1 company indicated that UE retransmits RACH preamble using increased power (depending on the NR RACH procedure design), if Msg2 for SI request is not received. Four companies question if the UE should check first the Minimum SI to see if the SI message will be delivered by broadcast before re-transmitting the preamble. One company wonder if the network could send a negative feedback to the UE.
Proposal 5: UE retransmits RACH preamble using increased power (depending on the NR RACH procedure design), if Msg2 for SI request is not received.
If the UE should check first the Minimum SI to see if the SI message will be delivered by broadcast before re-transmitting the preamble, was already discussed online based on R2-1704236 and R2-1705382. Interested companies may bring up the subject matter again to RAN2’s attention.

Preamble re-transmission is continued until reaching max preamble transmissions (preambleTransMax). Upon reaching preambleTransMax, a Random Access problem to upper layers is indicated – do you agree?
	Q6: max preamble transmissions
	Agree/ Disagree
	Reasons

	Samsung
	Agree
	

	Xiaomi
	Agree
	

	LG
	Agree
	However, detailsincluding preamble re-transmission are up to NR RACH procedure design. In the previous meeting we agreed on demand SI request will maximise commonality with the RACH procedure, and we cannot see any reason to have separate approach for SI request.

	Ericsson
	Agree
	

	HTC
	Agree
	

	NEC
	Agree
	

	Intel
	Agree
	

	ITRI
	Agree
	

	CATT
	Agree
	

	Lenovo/ MotM
	Agree
	

	Sharp
	Agree
	

	Nokia
	Agree
	

	OPPO
	Agree
	

	ZTE
	Agree
	Similar to other upper layer triggered RA procedure, Upon reaching preambleTransMax, the MAC layer should indicate this problem to upper layer(e.g. RRC layer)

	Coolpad
	Agree
	

	Panasonic
	Agree
	

	Sony
	Agree
	

	vivo
	Agree
	

	Interdigital
	Agree
	

	Huawei, HiSilicon
	Agree
	

	NTT DOCOMO
	Agree
	

	MTK
	Agree
	

	Qualcomm
	Agree
	

	ASUSTeK
	Agree
	


Summary: An absolute majority agrees that Preamble re-transmission is continued until reaching max preamble transmissions (preambleTransMax). Upon reaching preambleTransMax, a Random Access problem to upper layers is indicated.

Proposal 6: Msg1 for SI request re-transmission is continued until reaching max preamble transmissions. Thereafter, a Random Access problem to upper layers is indicated.
Failure cases: random access problem
What actions does the upper layer perform upon random access problem indication from MAC?

Some possible alternatives could be:
· Alternative 1: UE shall treat the cell as barred (R2-1704049) in accordance with TS 38.304 (to be defined). This is in line with the principle in stage 2 [1] for Minimum SI “If the UE cannot determine the full contents of the minimum SI of a cell (by receiving from that cell or from valid stored SI from previous cells), the UE shall consider that cell as barred” as pointed out in [R2-1704833]. However, the importance of minimum SI and some other SIBs could be very different.
· Alternative 2: Depends on the SI/ SIBs being requested. If these are not the essential SIBs (according to NR RRC) then UE refrains from retrying until a certain time. The prohibit timer, if any, might be specified or be configurable etc. In case of essential SIBs (if not all essential SIBs are ‘regularly’ broadcasted), the UE shall treat the cell as barred.
· Alternative 3: Up to UE implementation [R2-1705175] – some UEs may need certain non-essential feature-specific SIBs that are important/ critical for its operation. Such UEs may treat the cell as barred while other UEs may prefer to resend SI-request after certain prohibit timer.

· Alternative 4: Do nothing – MAC continues Msg1 transmission endlessly.

· Any other alternatives? Please list separately below the following table.

Which Alternative makes most sense without incurring too much specification and implementation efforts?

	Q7: RACH Failure
	Alternative 1
	Alternative 2
	Alternative 3
	Alternative 4

	Samsung
	preferred
	
	
	

	Xiaomi
	
	
	
	It is the current LTE procedure. We prefer to keep it the same as LTE. No motivation to optimize it.

	LG
	We are OK with Alt1 even though the requested SI is non-essential SI. We don’t have to stick with the LTE principle.
	There is no priority among other-SIs and we prefer to define unified solution for all other SI. The complicated solution should be excluded unless there is clear benefit.
	Re-try of the SI request can be considered as a candidate but RAN2 think it is really needed, it needs to be specified.
	

	Ericsson
	
	Whether a UE should consider a cell as barred is not related to whether a SIB is broadcasted or transmitted on demand. It depends on what SIBs that are essential. RRC should thus describe what SIBs that are essential and if the UE cannot acquire those it should consider the cell as barred, just as in LTE.
	
	

	HTC
	
	Preferred
	
	

	NEC
	Two reasons can be considered for failure: UL is not reachable, or heavy congestion.
If UL problem, Alt.1 is reasonable. But if congestion, this may not be appropriate. So, if back-off (discussed below) reused, Alt.1 is applicable dependingon whether the back off is indicated or not.
	We do not consider it would be good to apply a concept of “essential” for Other SI.
	Not preferred
	

	Intel
	Preferred. There is no need to further differentiate other SIs as in Alternative 2. If network is provisioning some SIs while UE cannot acquire them, there is link quality problem to the cell and it should be barred.
	
	
	

	ITRI
	
	We prefer NR RRC specifyingthe essentiality of SIBs. 
	We have concern on how to test the case of depending on UE implementation.
	

	CATT
	Alt 1 is an extreme case where the cell is considered barred whenever the UE is failed to acquire on demand SI. It should be discussed whether the Ue can be served with normal services or originate emergency call if the RACH attempt for on demand SI request is failed. If the UE can be served with normal service, the cell should not be considered as barred. 

	Lenovo/ MotM
	A blanket behaviour for “any” SI reception failure might be very problematic; in LTE we saw serious issues in the field (e.g. a Tunnel scenario) since UE failed to acquire some SIB and then it could not access the cell again (even after coming out of the Tunnel) as the cell was considered as barred for a very long period of time.
	This looks sufficient. The retrials for non-essential SIB needs to be discussed further but could be a simple timer based re-trials.
	Leaving this decision to UE implementation makes sense here since in 5G different UEs may use different services (and corresponding SIBs) – “verticals”. It will be difficult to specify what to consider as “important” for which UE otherwise. 
	

	Sharp
	
	Preferred, but we can go with the majority.
	
	

	Nokia
	Seems to be the simplest approach but we could leave it FFS until we have a better idea of Other SI and their purpose.
	Not sure about defining essential Other SI when we have the concept of Minimum SI. Seem to add additional complexity in categorizing SI.
	Having a standard UE behaviour is preferred so this alternative should be removed from further consideration.
	Repeating the Msg1 endlessly does not make sense at all. So this alternative should also be removed from further consideration.

	OPPO
	We are not sure whether it is appropriate to regard the corresponding cell as barred if there is some problem with other SI request, because in this case, the UE can still access to the network with all essential SI it requires.
	In our understanding, all essential SI should not be transmitted in on demand mode, and we are not sure how to prioritize the system information since different UE may would like to know different information.
	Re-transmit the request after a while may be an option rather than barring the corresponding cell.
	Agree that this could be up to UE implementation. 

	ZTE
	
	Preferred
	
	

	Coolpad
	
	We prefer this option but can go with the majority.  We think it is reasonable that whether which SIBs are essential for a UE to be configured per-UE using dedicated RRC signaling depending on UE’s required services.
	
	

	Panasonic
	
	Preferred
	Preferred
	

	Sony
	
	Preferred 
	Not preferred
	Not preferred

	vivo
	
	Secondary preferred. Even the other SI can have different priorities. 
	Preferred. Different UEs may have different requirements for different on-demand SI corresponding to different services.
	UE implementation.

	Interdigital
	We think this approach is too extreme, as the SI being requested may be associated only with one service, or the cell may be temporarily unaccessable, and should not cause the cell to be barred.
	We are ok with this option, but details should be discussed further.
	We are ok with this option, but details should be discussed further.
	This option should not be considered.

	Huawei, HiSilicon
	
	
	Preferred:

The UE behaviour of failure of on-demand SI request can be different depends on whether the requested SI impacts the service or not. If the requested on-demand SI doesn’t impact the service, UE can just label the SI as not available in the cell. Otherwise, cell reselection can be triggered. 


	

	NTT DOCOMO
	No, this is not aligned with the current LTE mechanism that a cell is considered as barred only if the essential SI is missing.
	Seems be the best amongst these alternatives.
	Could work
	Not desirable

	MTK
	Preferred. Little spec/implementation effort, and can reflect the issue of random access problem earlier.
	
	
	

	Qualcomm
	
	Preferred. It doesn’t make sense to bar the cell due to lack of any non-essential SIB.
	
	

	ASUSTeK
	
	
	Preferred. Using dedicated preamble and reaching maximum transmission number seems a rare case and would be sufficient to leave it up to UE implementation.
	

	
	
	
	
	


Summary:
Alternative 1: 5 Companies prefer this solution because of its simplicity. Another 5 companies expressed that this is rather an extreme solution and therefore to be avoided since it disallows even the emergency calls.

Alternative 2: 12 companies prefer this solution and one other company considers this as second choice. 3-4 companies are not sure about defining priorities for system information or the idea of “essential Other SI”.
Alternative 3: 9 companies prefer this option whereas 4 companies do not prefer it due to lack of standard UE behavior.
Alternative 4: Only one company prefers this solution and many are explicitly opposed to this choice.

Conclusion: From the responses it is clear that the Alternatives upon RACH failure for SI request need to be considered further in RAN2. RAN2 may begin with narrowing down the options to Alternative 1, 2 and 3 only.

Proposal 7: UE takes specific action(s) when Msg1 for SI request re-transmission reaches max preamble transmissions; MAC does not continue Msg1 re-transmissions endlessly. 

FFS: Specific Actions to be taken by the UE.
Backoff Indication:
If the Random Access Response contains a Backoff Indicator subheader, UE refrains from transmitting Msg1 until the indicated Backoff Timer. The question then is if any/ all Preamble-Msg1 or only Preambles allocated for SI-request purposes are subjected to the backoff?The latter seemingly makes sense if the network started receiving many SI requests and would rather start broadcasting them all – in this case an Acknowledgement would suffice anyway i.e. no Backoff indication is really required. However, there might be cases where the network really does not wish to receive any Msg1 with or without SI-request?What do you think about a general Backoff?
	Q8: Msg1 Backoff
	General Backoff:Applies to all Preambles/ Msg1 transmissions
	Backoff only SI-request Msg1

	Samsung
	1) For MSG1 based method, preambles are reserved and each UE transmit same preamble for a given SI request. So is backoff really needed for SI request?
2) In LTE, if backoff indicator is received, backoff is applied on the ongoing random access procedure. When a new random access procedure is initiated backoff timer is set to zero. So, if back off is indicated, it should apply to ongoing random access procedure.

	Xiaomi
	We don’t think backoff indicator is necessary for this case. First, gNB can responseallthe samerequestsin single acknowledgement; Second, after receiving SI requests, what gNB needs to do is to broadcast the requested SI, it is not too much a burden.Third, gNB will always broadcast the frequently requested SI, UE only needs to request those unfrequently requested Sis, so SI request storm happens very rarely.

	LG
	Comply with NR RACH procedure. In the previous meeting we agreed on demand SI request will maximise commonality with the RACH procedure, and we cannot see any reason to have separate approach for SI request.

	Ericsson
	The normal backoff mechanism should apply where the other Ues (not addressed by the SI request RAR) thus apply the backoff, if included. A UE that transmitted an SI request and receives a backoff should however anyway (at least) wait until the next configured resource.

	HTC
	We prefer the general Backoff.

	NEC
	The procedure should be common as much as possible and thus the general backoff is preferred.

	Intel
	We think the UE behaviour for backoff should be the same for on-demand SI request and other random access procedures, i.e. no special UE 
ehaviour should be defined specifically for on-demand SI.
	

	ITRI
	It should rarely happen that gNBsuccessfully detects the preamble for Msg1 based SI request but response in RAR a backoff indicator. We prefer general backoff applying to all preambles.

	CATT
	Backoff is not needed for MSG1 based SI request. 
Since the network needs not to distinguish the Ues sending the same preamble reserved for SI request, there is no collision problem. And the network needs not allocate UL resource for SI request. Hence, we see no need to apply backoff to MSG1 based SI request.

	Lenovo/ MotM
	We also prefer that the UE need not distinguish between the (reasons for) different Msg1 transmission and so a general backoff seems sufficient.

	Sharp
	General backoff is sufficient.

	Nokia
	Should be decided after the general back off mechanism is clear for normal RACH procedure.

	OPPO
	We also prefer the general backoff indicator.

	ZTE
	We prefer separated Backoff, especially when the gNB only want to backoff non-SI triggered Random Access procedure.

	Coolpad
	A general backoff seems sufficient in our view.

	Panasonic
	We don’t see the need to apply the backoff mechanism to the Msg1 based method. However, if the backoff mechanism itself is common to the other, we are ok to keep it for maintaining the commonality.

	Sony
	We agree with ZTE and a separate backoff outside RAR is preferred 

	vivo
	General backoff can be reused here.

	Interdigital
	There is not need for a SI request to backoff, however the BI may be present if other Ues initiated RA procedure.    If the UE is aware of the reason for msg1 transmission then it can be quite simple to specify that the UE ignores the backoff indicator.  However, we do not think that the UE should be made aware of the type of msg1 transmission just for this reason.  

	Huawei, HiSilicon
	We prefer general backoff method.

	NTT DOCOMO
	The normal RA procedure should be applied.

	MTK
	The same understanding as CATT. For MSG1 based SI request, there is no RACH collision issue and thus backoff is not needed.

	Qualcomm
	The normal RA procedure should be applied.

	ASUSTeK
	RA procedure like LTE could be applied, i.e. UEs using dedicated preamble does not apply backoff.


Summary: Four companies think that Backoff is not needed for MSG1 based SI request. One company thinks that it should be decided after the general back off mechanism is clear for normal RACH procedure. Two prefer a separate Backoff. Rest of the companies (17) think that there is no need to distinguish SI requests from other NR RACH procedures/ reasons.

Proposal 8: No special Backoff subheader/ procedure is required to be designed for Msg1 based SI requests.
A further question would be if some on-demand SIBs (for particular Slice/ Service/ feature) may be exempted from this backoff since these are critical but the network does not transmit these regularly since normally there is no demand for these?
	Q9: Backoff for critical on-demand SIs
	Some SIBs may be exempted from this backoff
	No optimization (all SI requests are subjected to backoff)

	LG
	
	No optimization. Delay sensitive SI should be broadcast periodically.

	Ericsson
	
	No optimization.

	HTC
	
	No optimization

	NEC
	
	No optimization seems necessary

	Intel
	
	No optimization.

	ITRI
	
	If any SIBs need to be exempted from the backoff (according to NR RRC), the SIBs could be scheduled to periodically broadcast.

	CATT
	
	No optimisation

	Lenovo/ MotM
	
	No optimization required.

	Sharp
	
	No optimization

	Nokia
	
	No optimization

	OPPO
	
	No optimization

	ZTE
	
	No optimisation

	Coolpad
	
	No optimization

	Sony
	
	No optimization

	vivo
	
	No optimization

	Interdigital
	
	No optimization needed. Agree with LG that these SIBs could be broadcast by the NW. 

	Huawei, HiSilicon
	
	No optimization

	NTT DOCOMO
	
	No optimisation

	MTK
	
	No optimization

	Qualcomm
	
	No optimisation


Summary: Companies unanimously see no reasons for any optimization in Backoff subheader/ procedure for Msg1 based SI requests.
Further optimization

According to Q4, if a common RA-RNTI is used, it is possible for a UE that did not send a SI request to also first check the Msg2 Acknowledgements before sending a SI request. This would save some PRACH resources, reduce collision rate and UL interference, UE power etc. However, we would need means to ensure that at least some UEs are sending SI requests. This is however not a necessary feature and indeed needs some specification efforts e.g. to ensure that some UEs are transmitting the SI requests. Do you think such optimizations should be pursued further?
	Q10: Further optimization for Msg1 based method
	To be pursued
	Not to be pursued

	Samsung
	
	Not to be pursued

	LG
	
	Not to be pursued

	Ericsson
	
	No, the UE should transmit in the SI request resource. It may however check the SI window, e.g. if it occurs prior to the next SI request resource.

	HTC
	
	Not to be pursued

	NEC
	
	Not to be pursued

	Intel
	
	Not to be pursued.

	CATT
	
	Not to be pursued

	Lenovo/ MotM
	
	Not to be pursued.

	Sharp
	
	Not to be pursued

	Nokia
	
	Not to be pursued

	OPPO
	
	Not to be pursued

	ZTE
	
	Not to be pursued

	Coolpad
	
	Not to be pursued

	Sony
	
	Not to be pursued

	Interdigital
	
	Not to be pursued.

	NTT DOCOMO
	
	Not to be pursued

	MTK
	
	Not to be pursued. This is an optimization issue without clear benefit. We don’t think UE will frequently send SI request, and thus the saved power from no preamble transmission is limited.

	Qualcomm
	
	No thanks.


Summary: Companies unanimously see no reasons for any optimization for Msg1 based SI requests.
Proposal 9: When Msg1 based SI request method is used, UE requiring an on-demand SI “shall” send a Msg1 based SI Request to ask for the corresponding SI.

Now, let us look at the Msg3 based method.

Msg3 based Method
This will resemble the ‘traditional 4 step RACH procedure’ [R2-1704050].
Acknowledgement in Msg4:
From the last meeting, we still have an FFS:

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

Having agreed to an acknowledgement in MSG2 to the UE’s SI request sent in Msg1(in the Msg1 based Method),do you see a specific reasons to not have an acknowledgement in MSG4 to the UE’s SI request sent in Msg3 (in the Msg3 based Method)? If not carrying an acknowledgement in MSG4, what else should Msg4 be used for? Please note that unicast SI transmission in Idle/ Inactive in Msg4 is ruled out.[R2-1704385, R2-1704921, R2-1704051, R2-1705229] may be referred to in this regard.
	Q11: MSG4 carries an acknowledgement to the UE’s SI request sent in Msg3
	Yes (Reasons)
	No (Reasons and suggestions as to what else the Msg4 could be carrying)

	Samsung
	4 step random access procedure can be re-used
	

	Xiaomi
	Similar to response to MSG1, MSG4 should carry acknowledgement to MSG3.
	

	LG
	Explicitacknowledgement is required for UE to decide whether to re-transmit the SI request.

Some conpanies think the boradcast indication in the minimum SI can be used instead of MSG4. However, we cannot guarantee that the gNB will always brodacast the requested SI message upon receiving the SI request. The gNB may not brodacst the SI even though it recevies the SI request successfully. Then, UE considers the SI request unsuccessful, and will re-transmit the SI request.
	

	Ericsson
	
	No, Msg4 is not needed.

The reason to have Msg2 for acknowledgement of the Msg1 request was to enable power ramping. At the Msg3 transmission, the UE has already performed power ramping, if needed, and received an UL grant together with the timing advance information. By reusing the normal RACH procedure, the risk for collisions should be low and the Msg3 is sufficiently protected. In addition, the UE will then read the SI window of the requested SI. Adding the Msg4 to the Msg3 SI request procedure leads to an additional RRC message transmission for each single SI request, from each UE. This thus leads to additional load and interference as well as additional power consumption for each normal case.

	HTC
	Yes.
Similar to the current random access procedure in LTE, the UE can decide to retransmit the preamble for the SI request if not receiving Msg4.
	

	NEC
	RA procedure should be common for normal one and thus the Msg4 should carry the information for the acknowledgement 
	

	Intel
	General 4 step random access procedure can be re-used.
	

	ITRI
	We prefer to reuse 4-step random access procedure.
	

	CATT
	
	No.

Only reasoning for support of Msg4 given by supporting companies is that to maintenance of commonality to the 4-step RACH. No other technical reason is given. We think msg1-3 can be designed to maintain the commonality with RACH procedure.

MSG3 applies HARQ, the probability of MSG3 loss is low. UE can check the present indication in Minimum SI or read the Si window for the requested SI to confirm MSG3 has been received by the network.

	Lenovo/ MotM
	We can’t imagine a more useful Msg4 otherwise; and not having a Msg4 at all will have same issues like delay in SI acquisition, wasted UE battery etc.
	

	Sharp
	Yes. The acknowledgement in Msg4 can contain types of SIB(s) to be broadcasted.
	

	Nokia
	Yes, the UE need not wait to decode the SI window to figure out if its SI request was successfully received by the network or not. (Same reason as that of Msg 1 approach).
	

	OPPO
	It seems quite straightforward to use the similar approach as Msg1 based solution which has confirmation after the request sent. Regarding the content of the confirmation, we could further discuss as RAR.
	

	ZTE
	The acknowledgement in Msg4 can carry the SIBITMAP-Like information
	

	Coolpad
	
	No.  

We tend to agree with CATT that commonality with RACH procedure is not broken as MSG1-3 are already aligned.  The main argument to avoid latency in case of loss of MSG3 but we agree with Ericsson that the probability of MSG3 loss may be low.

	Sony
	
	No

Agree with Ericsson and CATT

	Vivo
	We agree with LG exactly. 
Actually, we should not expect the eNB’s behaviour. The eNB may not brodacst the SI even though it recevies the SI request successfully. In this case, an explicit ACK is required for UE to decide whether to re-request the SI.
	

	Interdigital
	We think the two procedures (MSG1-based and MSG3-based) should be aligned and so a response is needed in both cases.
	

	Huawei, HiSIlicon
	We see the benefit to have MSG4 which can be used for the UE to decide whether the immediate retransmission is needed or not.
	

	NTT DOCOMO
	Yes, to utilise the normal 4-step RACH procedure.
	

	MTK
	ACK is needed to inform UE of successful SI request so as to reduce the latency before UE’s detection of failed SI request. And it is natural to put ack in MSG4 – compared to an additional ack message, putting ack in MSG4 fit in with legacy RACH procedure.
	

	Qualcomm
	
	No

Agree with Ericsson and CATT.

	ASUSTeK
	4 steps random access procedure can be re-used.
	


Summary: 5 companies think that Acknowledgement in Msg4 is not required for SI requests made using Msg3. 18 companies think that Acknowledgement in Msg4 is required for SI requests made using Msg3 for various reasons in line with Msg1 based method and also to maintain the 4-step RACH procedure.

Proposal 10: Acknowledgement in Msg4 is used for SI requests made using Msg3.
Preamble Reservation:Should it be possible to reserve Preamble(s) for Msg3 based Method[R2-1705388]? Since the basis of decision to go for specifying both Msg1 and Msg3 based method was the scarce availability of Preambles – it is not most obvious that an operator will use Msg3 based Method and reserve some Preambles for this purpose. Having said that, if possible, operator may still want to reserve Preamble for Msg3 based method for following reasons:
· to use a special grant size for Msg3 for SI-requests: this may not be the most valid argument if no special/ bigger-than-usual Msg3 sizes are required anyway.

· to enable a common RNTI to be used for Msg4 reception (explained in further section)

· the number of Preambles reserved should balance the trade-off of contention/ collisions for SI requests and for other general purpose Random accesses. 
So, specification may not prohibit the network from reserving a Preamble for the above mentioned reasons. Please indicate your view. 

	Q12: Msg3 Preamble Reservation
	To allow
	Not to allow

	Samsung
	
	Reservation is not needed

	Xiaomi
	
	All the listed reasons are not valid

	LG
	
	The msg3 based method will used when there is no enough preamble reserved for SI request. So it is not reasonable to reserve preamble(s) for msg3 base method.

	Ericsson
	
	The benefits of using the Msg3 approach was to avoid reservations of PRACH preambles and to allow UE specific SI requests in the Msg3. If preambles are reserved there will be collisions between different UEs sending different Msg3 messages in the same resource.

	HTC
	
	It should not be allowed.

	Intel
	
	Reservation is not needed.

	ITRI
	
	There is no need to reserve preamble.

	CATT
	
	Not to allow

	Lenovo/ MotM
	
	To go with the majority, that a Preamble reservation for msg3 is not allowed.

	Sharp
	
	Should not be allowed.

	Nokia
	
	Not needed. We think using all the pool of preambles would lead to a better multiplexing gain (lower collision).

	OPPO
	
	Not needed

	ZTE
	
	It will reduce the randomness of rach resource selection, and increase collision probability.

	Coolpad
	
	Not to allow.

	Panasonic
	
	Not needed

	Sony
	
	We are fine to go with the majority

	vivo
	
	Not to allow. We understand one of the benefit for the msg.3 based solution is that preamble is not needed to be reserved.

	Interdigital
	
	Reservation is not needed and the UE should select the preamble using same procedure as for uplink access.

	Huawei, HiSilicon
	
	We do not see the need to do so.

	NTT DOCOMO
	
	No need.

	MTK
	We see advantages of reserving preamble for MSG3 based method: 

(1) Network could grant a MSG3 size optimized for SI request

(2) As mentioned by R2-1705388, reserved preamble enables network to evaluate the collision status from MSG3-based SI request, and in this way network has information to decided whether to switch some MSG3 based requested SI message to be MSG1 based requested or periodically broadcasted. 
	

	Qualcomm
	
	No thanks.

	ASUSTeK
	
	Not needed


Summary: All but one companies are fine to agree that no Preamble(s) for SI request using Msg3 based Method are reserved.
Proposal 11: Preamble(s) for SI request using Msg3 based Method are not reserved.

Msg3 signaling
Msg3 SI request could be a RRC CCCH message [R2-1705298] or a MAC CE. Since, it is about “System Information”, RRC is suitable place to originate the message from. What do you think?
	Q13: Msg3 signalling
	RRC
	MAC CE

	Samsung
	RRC
	

	Xiaomi
	RRC
	

	LG
	
	MAC CE is more suitable.

	Ericsson
	RRC
	

	HTC
	RRC
	

	NEC
	RRC. (as interaction between RRC and MAC will not be required)
	

	Intel
	RRC
	

	ITRI
	
	MAC CE. 
UE may perform random access procedure for RRC connection establishment as well as on-demand SI request. It is preferable to adopt MAC CE for on-demand SI request and keep RRC message for connection control.

	CATT
	
	MAC CE
It is agreed that RRC based SI request is adopted by connected UE. If we applied RRC based SI request to idle UE too, it introduces some complexity, e.g. the same RRC message can be delivered via both DCCH and CCCH. 
MAC CE can be handled by DU in CU/DU split case. The DU can transmit the requested SI without CU involved if DU has stored the requested SI before. It leads less F1 interface load.

	Lenovo/ MotM
	RRC
	

	Sharp
	RRC
	

	Nokia
	RRC
	

	OPPO
	RRC
	

	ZTE
	If there is parallel connection establishment, the SI request can be included in DCCH msg （e.g. Msg 5. And for this case, the UE is expected to receive SI in dedicated signalling instead of receiving SI in SI-window. 
	If there is only SI-Request, it should be contained in MAC CE. Then the DU can process this MAC CE independently. 

	Coolpad
	RRC
	

	Panasonic
	RRC
	

	Sony
	RRC
	

	vivo
	RRC
	

	Interdigital
	RRC – it is easier from a specification perspective to make extensions to the request message, and will also allow for a common procedure for initial access and SI request.
	

	Huawei, HiSilicon
	RRC
	

	NTT DOCOMO
	RRC
	

	MTK
	RRC
	

	Qualcomm
	RRC
	

	ASUSTeK
	RRC
	


Summary: 4 companies prefer to use a MAC CE and others (18) prefer to use RRC signaling for SI request in Msg3.
Proposal 12: RRC signaling is used for SI request in Msg3.
Msg3 Content

It could be a BITMAP where each bit indicates a SI message in the order of entry in the list of SI messages configured by schedulingInfoList in Minimum-SI(using LTE terms just for clarity/ examples). What other possibilities would you prefer, if any?
	Q14: Msg3 Content
	BITMAP
	Others

	Samsung
	Bitmap is ok
	

	Xiaomi
	Considering limiting the size of MSG3, bitmap is better.
	

	LG
	Agree
	

	Ericsson
	This should be considered further in the ASN.1 specification work.

	HTC
	Bitmap is ok.

	NEC
	Bitmap can be consideredas baseline
	Further mechanism, if any, can be discussed during ASN.1 work.

	Intel
	Bitmap is OK.
	

	ITRI
	Bitmap is sufficient.
	

	CATT
	Bitmap
	

	Lenovo/ MotM
	Bitmap suffices.
	

	Sharp
	Bitmap is fine.
	

	Nokia
	
	What would be the gain in defining the bitmap based on the order of entry in the list of SI messages configured by schedulingInfoList in Minimum-SI? It seems sufficient to define the bitmap in a generic way i.e. each SIB indicated has specific bit position. However, we agree that this level of detail can be addressed after progressing some of the other aspects discussed in the email discussion.

	OPPO
	Bitmap is OK; however, we are considering whether the individual SIB could be identified with the clear message defined in Msg3 rather than just SI.
	

	ZTE
	Bitmap
	

	Coolpad
	Bitmap is fine.
	

	Panasonic
	Bitmap is ok.
	

	Sony
	Bitmap
	

	vivo
	Bitmap is OK.
	

	Interdigital
	A bitmap, at the granularity of SI message and transmitted as an RRC message should be sufficient.  The mapping between bit position and SI message can be discussed later. 
	

	Huawei, HiSilicon
	Bitmap is ok.
	UE ID is also needed;



	NTT DOCOMO
	Bitmap
	

	MTK
	Bitmap is fine and workable
	

	Qualcomm
	Agree with Ericsson and NEC. It should be further discussed in the ASN.1 specification work.


Summary: Most/ all companies are fine to accept a BITMAP as a baseline. Some companies suggested that the details of the signaling are left to ASN.1 work.
Proposal 13: A BITMAP is used to signal required system information (SI request) in Msg3.
FFS: Details of BITMAP are left to ASN.1 work.
Content of Msg4

Two options are possible:

· Msg3 content is reflected as such in Msg4: This is in line with LTE and is used for contention resolution, but as discussed for Msg1 based method, a contention resolution per se is not required [R2-1704305].And, since a contention resolution is not required, some improvements would be possible.

· Combining acknowledgements (in line with multiple RAPIDs in Msg2 for Msg1 based method): Network would “SET” bits in the BITMAP (if a BITMAP is used) according to all SI requests it received [R2-1705384].
This is however network behaviour/implementation,a UE may simply ignore the acknowledgements that were not corresponding to its request. But the second option allows use of a common RNTI to receive Msg4 for SI request acknowledgements. If a Preamble was not reserved for Msg3 based method (Q12 above), then the UE would ignore the Temporary C-RNTI received in Msg2 and use rather the common RNTI to receive Msg4 for SI request acknowledgements.
Is one RNTI sufficient to receive the Msg4/ response(s) to the SIB request(s)?

	Q15: Common RNTI-Msg4
	Agree/ Disagree
	Reasons

	Samsung
	Disagree
	See answer to Q4

	Xiaomi
	Disagree
	See our comments to Q4

	LG
	Disagree
	We prefer to comply with NR RACH procedure. In the previous meeting we agreed on demand SI request will maximise commonality with the RACH procedure, and we cannot see any reason to have separate approach for SI request.

	Ericsson
	Disagree
	No need for Msg4.

	HTC
	Disagree
	No need to have a special handling.

	NEC
	
	The commonality is also important, while if multiple Ues request the same SI(s) within a certain period of time, the combined message indicating SI(s) to be broadcasted may be useful. Similar to the comment in Q4, it’s not strong opinion though.

	Intel
	Disagree
	See our answer to Q4.

	ITRI
	Disagree
	We prefer to comply with Random Access procedure.

	CATT
	Disagree
	Msg-4 is not needed

	Lenovo/ MotM
	Disagree
	It is technically feasible to have this and brings some benefit for the network operator. However, we are fine to go with the majority.

	Sharp
	Disagree
	No need for Msg3-based method

	Nokia
	Disagree
	Follow normal RACH procedure for RA-RNTI and temporary RNTI.

	OPPO
	Disagree
	Not needed

	ZTE
	
	Take LTE-like way as baseline, however if the Bitmap-like enhancement was introduced, one RNTI is sufficient

	Coolpad
	Disagree
	No need for Msg-3 based method.

	Sony
	Disagree
	No need for msg4

	vivo
	
	Since the on-demand SI requested by msg.3 is also sent by broadcasting, all the Ues can receive it. There is some benefit to have this common RNTI. 

	Interdigital
	Disagree
	In-line with agreements, the legacy LTE procedure is sufficient here and should be re-used.

	Huawei, HiSIlicon
	
	We should discuss what UE behaviour is when MSG4 is not received, or not the response for the UE due to collision. 

	NTT DOCOMO
	Disagree
	

	MTK
	Disagree
	We prefer to apply legacy RACH design and no special handling is needed.

	Qualcomm
	Disagree
	Msg4 is not required.

	ASUSTeK
	Disagree
	


Summary: All companies that favour a Msg4 for Acknowledgement, are fine to use Temporary C-RNTI received in Msg2 for Msg4 reception.
Proposal 14: Temporary C-RNTI received in Msg2 is used for Msg4 reception, if there is a Msg4 in the Msg3 based SI request method.
Further optimization

According to Q15, if a common RNTI is used, it is possible for a UE that did not send a SI request (Msg1 and Msg3) to also first check the Msg4 Acknowledgements before sending a SI request. This would save some PRACH resources, reduce collision rate, UL interference, UE power etc. However, we would need means to ensure that at least some Ues are sending SI requests (Msg1 and Msg3). This is not a necessary feature and indeed needs some specification efforts e.g. to ensure that some Ues are transmitting the SI requests. Do you think such optimizations should be pursued further?

	Q16: Further optimization for Msg3 based method
	To be pursued
	Not to be pursued

	Samsung
	
	Not to be pursued

	LG
	
	If this approach is adopted, before sending SI request, the UE should check the broadcast indication in minimum SI first, and then should check the MSG2/4 for a certain period. This optimization severely increases latency in SI request/acquisition.

	Ericsson
	
	No need for Msg4. The UE should send its request based on the scheduling information in NR-SIB1.

	HTC
	
	Not to be pursued

	NEC
	
	Not to be pursued

	Intel
	
	Not to be pursued.

	ITRI
	
	Not to be pursued.

	CATT
	
	Not to be Pursued

	Lenovo/ MotM
	
	Not to be pursued.

	Sharp
	
	Not to be pursued.

	Nokia
	
	Not to be pursued.

	OPPO
	
	Not to be pursued

	ZTE
	
	Not to be pursued.

	Coolpad
	
	Not to be pursued

	Sony
	
	Not to be pursued

	Interdigital
	
	Not to be pursued

	Huawei, HiSIlicon
	
	We should discuss what UE behaviour is when MSG4 is not received, or not the response for the UE due to collision.

	NTT DOCOMO
	
	Not to be pursued

	MTK
	
	Not to be pursued. 

	Qualcomm
	
	No thanks and agree with Ericsson.

	ASUSTeK
	
	Not to be pursued


Summary: Companies unanimously see no reasons for any optimization in requesting System information using Msg3.
Proposal 15: When Msg1 based SI request method is used, UE requiring an on-demand SI “shall” send a Msg3 based SI Request to ask for the corresponding SI(s) when Msg3 based SI request method is used.
3.
Conclusion
This email discussion discussed [98#34][NR] On demand SI (Lenovo) and following Proposals are made:
Proposal 1: For Msg1 based SI request method, RAPID is included in Msg2.

Conclusion from Q2: All companies agree that TA, UL grant and Temporary C-RNTI are not useful to be included in Msg2 for SI requests.

Proposal 2: For Msg1 based SI request method fields Timing Alignment Information, UL grant and Temporary C-RNTI are not included in Msg2.
Proposal 3: RACH procedure for SI requests is considered successful when Msg2 containing a RAPID corresponding to the transmitted preamble is received.

Proposal 4: Msg2 reception for SI requests uses RA-RNTI calculated like in LTE (derived based on t-f resources) depending on NR RACH procedure.

Proposal 5: UE retransmits RACH preamble using increased power (depending on the NR RACH procedure design), if Msg2 for SI request is not received.

Note: If the UE should check first the Minimum SI to see if the SI message will be delivered by broadcast before re-transmitting the preamble, was already discussed online based on R2-1704236 and R2-1705382. Interested companies may bring up the subject matter again to RAN2’s attention.

Proposal 6: Msg1 for SI request re-transmission is continued until reaching max preamble transmissions. Thereafter, a Random Access problem to upper layers is indicated.

Conclusion: From the responses it is clear that the Alternatives upon RACH failure for SI request need to be considered further in RAN2. RAN2 may begin with narrowing down the options to Alternative 1, 2 and 3 only.
Proposal 7: UE takes specific action(s) when Msg1 for SI request re-transmission reaches max preamble transmissions; MAC does not continue Msg1 re-transmissions endlessly.
FFS: Specific Actions to be taken by the UE.

Proposal 8: No special Backoff subheader/ procedure is required to be designed for Msg1 based SI requests.

Proposal 9: When Msg1 based SI request method is used, UE requiring an on-demand SI “shall” send a Msg1 based SI Request to ask for the corresponding SI.

Proposal 10: Acknowledgement in Msg4 is used for SI requests made using Msg3.

Proposal 11: Preamble(s) for SI request using Msg3 based Method are not reserved.

Proposal 12: RRC signalling is used for SI request in Msg3.

Proposal 13: A BITMAP is used to signal required system information (SI request) in Msg3.
FFS: Details of BITMAP are left to ASN.1 work.
Proposal 14: Temporary C-RNTI received in Msg2 is used for Msg4 reception, if there is a Msg4 in the Msg3 based SI request method.

Proposal 15: When Msg1 based SI request method is used, UE requiring an on-demand SI “shall” send a Msg3 based SI Request to ask for the corresponding SI(s) when Msg3 based SI request method is used.
4.
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