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[bookmark: _Ref349588338][bookmark: _Toc20921413]1	Introduction
This document is for the following email discussion:
[107#42][NR/Rel-16] On demand SI in connected (Ericsson)
	Progress remaining details for on demand SI in connected
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2019-10-03 

The agreements made in the last RAN2#107 meeting are listed below:
Agreements
1	On demand SI procedure in RRC_Connected is supported in Rel-16 (for potential use by any WI)
2	Define new UL-DCCH message for SI request in RRC_CONNECTED.
FFS Whether the request is per SIB or per SI (we can consider whether different WIs have specific requirements)
3	UE in RRC_CONNECTED does not use existing SI request procedure based on RACH.
4	If common search space to receive the system information is configured on the active BWP, the UE tries to receive the on-demand SI through broadcast after transmitting the SI request as in RRC_IDLE/INACTIVE.
FFS Whether the UE has feedback from the request to know whether the SI will be sent via broadcast before it tries to receive the SI.
5	If common search space to receive the system information is configured on the active BWP, the UE in RRC_CONNECTED checks whether the required on-demand SI is being broadcasted by reading SIB1 before transmitting the SI request, and transmits the SI request only when the required on-demand SI is not being broadcasted, as in RRC_IDLE/INACTIVE.


[bookmark: _Ref178064866][bookmark: _Toc20921414]2	Discussion
[bookmark: _Toc20921415]2.1	On-demand SI request per SI or per SIB
During the online discussion in RAN2#107, there were some concerns whether, for positioning WI, the on-demand request for the UEs in RRC_CONNECTED should have been per SIB or per SI. With the use of dedicated signaling for provisioning of system information to a UE in RRC_CONNECTED, the SI message that is sent may contain different SIBs than the SI messages that are broadcasted (and thus scheduled in the SIB1 message). The SI request message that is sent by a UE in RRC_CONNECTED should therefore enable that the UE only requests the SIB(s) that it requires, and the minimum granularity should thus be one SIB. This is in difference to the request sent by a UE in RRC_IDLE/RRC_INACTIVE, which will receive one or several broadcasted SI message(s) in response to the SI request. On the other hand, other companies argued that the framework already present for the UEs in RRC_IDLE and RRC_INACTIVE can be reapplied and thus the on-demand request for UEs in RRC_CONNECTED should be per SI. According to this, we foreseen to possible options on which RAN2 should take a decision: 

a) The on-demand SI request message send by the UE in RRC_CONNECTED is per SI

b) The on-demand SI request message send by the UE in RRC_CONNECTED is per SIB

c) When there is CSS configuration of system information in the current active BWP, the on-demand SI request message send by the UE in RRC_CONNECTED is per SI; otherwise, the on-demand SI request message send by the UE in RRC_CONNECTED is per SIB


We would like to ask companies to express their view on which of the two options should be supported and whether different WIs may use different options (i.e., between Option a and Option b) depending on specific requirements. 


Question 1: Companies are requested to express their view on which of the two options (i.e., Option “a” and Option “b”) should be supported and whether different WIs may use different options (i.e., between Option “a” and Option “b”) depending on specific requirements.

	Company
	WI
	Option
	Comments

	Huawei, HiSilicon
	Positioning
	Option c
	First of all, we think this question is applicable for all the WIs.
Next, it was agreed that SI request should be supported with DCCH message, and requested SI could be transmitted by broadcast or unicast.  In case of unicast, it is better that the network can know what the requested system information is in a finer granularity. In this way, the network does not need to deliver the whole SI message but only the SIBs that the UE is interested in. However, in case of broadcast, sending SI message per SIB is very bit-consuming comparing to sending SI message if one SI message includes multiple SIBs. Therefore, it is better to provide two choices to UE and UE decides it based on whether there is CSS configuration for  system information in the current active BWP or not.

	Vivo
	All WIs
	b)
	Option b) is more resource efficiency when the network delivers the required SIBs with dedicated signaling. This is different from the mechanism in idle or inactive mode, which is responded only by broadcast.

	Samsung
	All WIs
	Option b
	If the requested SI is provided in dedicated signaling, gNB includes the requested SIB in RRC Reconfiguration message. In case of dedicated signaling, requesting SI in granularity of SI message leads to unnecessary overhead if UE does not need all SIBs mapped to the SI message.
If the requested SI is provided in broadcast signaling, gNB broadcast the SI message irrespective of whether the granularity of request is SIB or SI message. If the granularity of request is SIB, gNB broadcasts the SI message to which the requested SIB is mapped. In case of broadcast signaling, may be few bits can be saved in the request for the case several SIBs mapped to same SI message are requested by UE. 
Based on above discussion option b is sufficient. No need to define multiple approaches and detailed conditions to use each approach.

	Xiaomi
	All WIs
	b)
	Option b allows finer granularity. No need for option 3 since network can decide what SI to broadcast based on indicated SIBs by UE if broadcast is determined by network.

	OPPO
	All WIs
	b)
	We also consider option b has much better granularity and could achieve better resource efficiency when requested.

	LG
	All WIs
	b)
	Option b) is efficient.

	Apple
	All WIs
	b)
	When UE is in RRC connected state, UE should be able to request the specific SIB according to its needs. It's not necessary to align with the design in idle/inactive state. 

	Intel
	All WI
	Option a
	For the broadcast case, the SI delivery is done on a per SI message and SI granularity is sufficient for RRC Connected while this also aligns with RRC idle and RRC Inactive case. SIB granularity may be more efficient if the SIB delivery is via dedicated signalling as the network can customise the SIBs into the dedicated SI but we do not think there is a need for this optimisation.



	Qualcomm
	Positioning
	a)
	For positioning, Option (b) would introduce additional complexity with unclear benefit:
· Unless the requested posSIBs coincide completely with pos SI messages, the gNB would not be able to provide them via broadcast without also providing additional posSIBs which the UE had not requested.
· The same posSIB type can be included in multiple pos SI messages (for different GNSSs). In addition, the same posSIB may be encrypted in one SI message, but not encrypted in another SI message. Without additional meta-data, a simple posSIB request will be ambiguous (and may result is receiving encrypted data without valid key).
· The posSIBs/pos SI message data are provided by an LMF to the gNB as possibly encrypted and segmented OCTET STRINGs. The segmentation takes the size limitation of SI messages into account. A posSIB may be segmented (since intended for a particular pos SI message with multiple posSIBs) which may not be needed if the individual posSIB only is provided. This means (for option (b)) a gNB would need to extract the requested posSIB type data from a series of OCTET STRING segments. But the posSIB data still need to be provided in multiple segments since the segmentation information (number of segments, last/not last, segmentation type) is encoded in the OCTET STRING.
· A pos SI message can be compared with a LPP Provide Assistance Data message, which typically includes more than a single IE (i.e., posSIB) for its intended purpose. While it may be true that a UE may receive not required posSIBs/assistance data with Option (a), we do not see this as a significant disadvantage (since in principle also the case for LPP Provide Assistance Data messages and posSI request in idle mode). In particular, for posSI, a UE would not need to decode (and possibly decipher) not needed posSIBs in a posSI message. For the UE, it would only require ignoring a particular OCTET STRING (which appears to be no additional complexity).
· Therefore, having the same pos SI (request) mechanism for both, idle and connected mode would simplify UE, gNB and LMF implementation.
· Some posSIBs/assistance data need to be provided periodically (e.g., RTK data). Such posSIBs would/should be included in the same posSI message with same periodicity requirement. It appears unlikely that a UE would only need a subset of the assistance data/posSIBs in a periodically required posSI message. 

	III
	All WIs
	b)
	The minimum granularity of the on-demand SI request message should be one SIB. Therefore, option b) is better for RRC_CONNECTED UEs and it avoids requested overhead.

	CATT
	All WIs
	b)
	Option b) is more flexible and could achieve better resource efficiency

	MediaTek
	Positioning
Other WIs
	a)
a) baseline
	· For positioning, we think the concerns raised above by Qualcomm are definitive: Because a posSIB type can appear in different posSI messages, a request per posSIB is ambiguous and does not give the gNB enough information to deliver the right message.  This may mean that the UE doesn’t get the assistance data it needed (and has no mechanism to send an unambiguous request for it), and the UE may be unable to decipher the message if the wrong instance of the posSIB is delivered.
· We recognise that there is an apparent majority for alternative b) in the comments received so far, but the arguments for it seem not to take these concerns into account.  These issues must be addressed for the feature to work properly.
· For other WIs, these issues do not arise and option b) could be feasible, but we need to decide if we really want to design two mechanisms.  We propose to take option a) as a baseline since it is needed for the positioning use case, and discuss further if there is a real need for option b) as well. 

	ZTE
	All WIs
	a)
	· For the case when UE is configured with common search space, the requested information will be broadcast via SI message. If per SIB SI request is supported, NW has to modify the SI scheduling information in SIB1 to include all the requested SIBs in one or more SI messages to avoid broadcasting the SIBs which are not requested by UE. In consequence, the SI update procedure will be triggered and more latency will be introduced.
· For the case when UE is not configured with common search space, the requested information can be provided via dedicated RRC signaling. As mentioned by Intel, SIB granularity may be more efficient in this case as the network can customize the SIBs into the dedicated SI but we do not think there is a need for this optimization.

	Ericsson
	All WI
	b)
	In general, it should be possible for the UE to obtain information on a SIB level granularity. This will also avoid NW cost in terms of SRB load,

There are several posSIBs that have been defined and not all of them would be available for broadcast; thus, there will not be any SI mapping for the SIBs which would be provided just by means of unicast. In such case, it is easier to identify them via posSIB.
For Positioning, the LMF provides posSIBs to the gNB. It is up to the gNB to map those in posSI. Even when an assistance data has been segmented; the segment numbers are known to the gNB. Thus, if a UE request for the posSIB; all available segments can be delivered in the connected mode.
Besides, UE has option to ask for multiple posSIBs and it may also point to which GNSS type message it requires; in case if multiple are being supported by the NW.


	NEC
	All WIs
	a)
	As some companies clarified above, sending the On-demand SI via broadcast is per-SI. The request can be aligned with this as baseline.
On the need of “per SIB” request, we guess the expected SIBs (i.e. one requested by Connected UE) could be independently mapped if necessary or appropriated, i.e. even per SI, the intended SIB(s) can be requested with good (or acceptable) granularities.

	Nokia
	All WI which really needs this on-demand SI in connected capability
	a)
	We do not see anywhere where we had agreed to have on-demand SI with the SI delivered to the UE using unicast/dedicated signalling from NW to UE. So far, RAN2 had only agreed to have on-demand SI with broadcast delivery of the requested SI. For on-demand broadcast, a request granularity at SI message level, which is aligned with the on-demand SI in IDLE/INACTIVE, is enough. For positioning use case, on-demand SI with broadcast delivery of SI where the request is at SI level is enough given that LPP already allows dedicated request/response message for obtaining assistance data. For other use cases, we would like to see some good justifications for the need for on-demand SI with dedicated delivery of SI. These other use cases might as well follow the LPP model and allow use case specific dedicated signalling for request and delivery of information (which also happens to be broadcast in a SIB). Dedicated delivery of SIB if the UE is not configured with CSS in active BWP is still a NW responsibility and is under NW control and applies for on-demand SI in connected with broadcast delivery of the SI.



Rapporteur summary: According to the inputs provided in Q1, 16 companies provided a response divided as follow (valid for all WIs).
· 9 companies prefer Option b), meaning that the on-demand SI request sent by the UE in RRC_CONNECTED is per SIB
· 6 companies prefer Option a), meaning that the on-demand SI request sent by the UE in RRC_CONNECTED is per SI
· 1 company prefer Option c), meaning that if there is CSS configuration of system information in the current active BWP, the on-demand SI request message send by the UE in RRC_CONNECTED is per SI; otherwise is per SIB.

Therefore, there is not a large consensus on the solution to be adopted. The main concern regarding Option b) is that this may require more standardization effort for positioning WI and there is no clear gain for having a solution that is different from that one we have for UEs in RRC_IDLE/RRC_INACTIVE. However, our proposal is to go for the majority, meaning supporting Option b), and leave an FFS whether for Positioning WI the on-demand request is optionally also per SI.
[bookmark: _Toc20921416][bookmark: _Toc20921473][bookmark: _Toc20921482][bookmark: _Toc20921697][bookmark: _Toc21008732]For all WIs, the on-demand SI request message sent by the UE in RRC_CONNECTED is per SIB. FFS whether for Positioning WI the on-demand request is optionally also per SI.


[bookmark: _Toc20921417]2.2	SI Change Notification
According to current TS 38.331, the UE receives indications about SI modifications and/or PWS notifications using Short Message transmitted with P-RNTI over DCI (see clause 6.5). Repetitions of SI change indication may occur within preceding modification period. For Short Message reception in a paging occasion, the UE monitors the PDCCH monitoring occasion(s) for paging as specified in TS 38.304 and TS 38.213.
Further, UEs in RRC_IDLE or in RRC_INACTIVE shall monitor for SI change indication in its own paging occasion every DRX cycle. UEs in RRC_CONNECTED shall monitor for SI change indication in any paging occasion at least once per modification period if the UE is provided with common search space on the active (or initial) BWP to monitor paging, as specified in TS 38.213, clause 13.
However, a further point that has been touched during the online discussion in the last RAN2#107 meeting, is whether a SI change notification, via dedicated RRC signalling, is needed every time the content of a SIB changes. In such a case, the procedure would be different from the legacy one that is currently described in TS 38.331, clause 5.2.2.2.2.

Question 2: Is the SI change indication procedure already specified in TS 38.331 (clause 5.2.2.2.2) reused also for on-demand SI procedure in RRC_CONNECTED?
	Company
	WI
	Yes/No
	Comments

	Huawei, HiSilicon
	Positioning
	No, when CSS is not configured for active BWP; otherwise, Yes
	First, for positioning, in legacy LTE, positioning SIB change will not trigger SI change notification. This is because some of the positioning SI may be quite dynamic and frequent SI change is not beneficial. So for posSIB, we think the legacy LTE procedure should be used instead of 38331.
Next, when the active BWP of the UE is configured with CSS for paging and SIB1, we think the current SI change indication procedure can be reused. However, when the CSS is not configured, we don't think the SI change indication in 38331 would work.
When UE is not configured with CSS on the active BWP, the UE is not able to read SIB1 and does not know the validity of the SI message it has already obtained. We agrees that this issue needs to be addressed somehow such that the UE knows when to request the SI. 
Then, some companies propose that the network should send the SI change notification every time there is an SI update. From our view, the overhead of this approach will be quite large that the network needs to send this SI change indication message by dedicated signalling to all the UE in RRC_CONNECTED in the cell that are not configured with CSS in the active BWP. Furthermore, when receiving SI change indication, the UE does not know which SIB has changed its content. Then, the UE may unnecessarily request the SI message which has not been updated.
How this issue should be addressed should be further discussed in the next meeting.

	vivo
	All WIs
	Yes for UE with common search space on the active BWP (case1)
Otherwise, no (case2)
	Case 1: UE is provided with common search space on the active BWP to monitor paging.
According to 38.331, UEs in RRC_CONNECTED shall monitor for SI change indication in this case. Hence, the SI change indication procedure can be reused.
Case 2: UE is NOT provided with common search space on the active BWP to monitor paging
In this case, UE cannot monitor for SI change indication broadcasted. Hence, UE needs to be informed when its interested SIBs are modified via dedicated RRC signalling.

	Samsung
	All WIs
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Follow release 15 procedure (see comment)
	As in release 15:
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]If the common search space is not configured in active DL BWP,  gNB provides the updated SI (i.e. only the SIBs required in RRC CONNECTED) in dedicated signaling.
Otherwise, gNB will send the SI update indication and broadcast the updated SI. 

	Xiaomi
	All WIs
	No
	If CSS is configured, SI change notification may be sent through paging, network may choose broadcast the SI or let UE request it.
If CSS is not configured, according to R15 spec, network sends updated SIs through dedicated signalling. However, since network doesn’t know how many UEs want to receive the updated Sis, network have to send the SI to all the connected UEs, it is a huge burden network may  not be able to afford.  One solution is to use dedicated signalling to indicate the SI change, the UEs who want to receive the SI will trigger SI request procedure. But it still may cause signalling storm as network needs to send SI change notification to all the UEs. 
We think a better way may be for UE to indicate its interest in receiving the SI, then if SI changes, network can directly send the updated SI to the UE through dedicated signalling.

	OPPO
	All WIs
	Follow release 15 procedure
	Agree with the comment from Samsung, and the release 15 mechanism could be borrowed.
How does the gNB provides the updated SI depends on whether the common search space is configured or not. If it is configured, gNB will send it via broadcast way; if it is not configured, gNB will send it via dedicated signalling.

	LG
	All WIs
	Yes, only when CSS is provided in the active BWP.
Otherwise, no.
	When CSS to receive paging and SIB1 is configured in the active BWP, UE can receives the existing SI change indication via short message. 
However, if the CSS is not configured, the UE cannot receive the SI change indication over DCI. NW should provide dedicated SIB1 when SI is updated so that the UE can check whether required SIB is change or not.

	Apple
	All WIs
	Yes for UE with common search space on the active BWP; Otherwise no or UE without common search space on the active BWP
	For case 1, agree with vivo current spec already defines that the connected UE shall monitor for SI change indication.

For case 2, if UE is not configured with CSS, gNB shall send the SI change indication or the updated SI in RRC dedicated signalling.

	Intel
	IIoT and V2X
	Yes (more info needed from the respective WI)
	We assumed that network knows that a UE is using the SIBs related to IIoT and V2X and hence the existing behaviour for PWS and SIB1 should be fine:
When UE is not configured with CSS on the active BWP, the network has to provide the updated SI in dedicated signalling to the UE without notification.
When UE is configured with CSS on the active BWP, UE will monitor the paging for any change in the SI at least every default DRX.

	Intel
	Positioning
	More info needed from the WI whether there is a need for SIB update
	There are 2 positioning method introduced by the Rel-16 WI: one is LPP based approach and the UE based approach. 
For the LPP based approach, any change in the information should be provided by the LPP server directly over LPP. Hence such SIB update is not needed.
For the UE based approach, the network does not know whether the UE is performing UE based positioning. Hence if the UE is not configured with CSS on the active BWP, it is unclear how the network knows to provide the updated SIB. This will require further info from the WI whether there is a need for SIB update.

	Qualcomm
	Positioning
	No
	Similar as in LTE, a posSI change indication procedure would not be needed for posSI (irrespective of connected or idle mode), since each posSIB/assistance data has its own validity time and value tag (included in the posSIB).

	III
	All WIs
	Yes (for the UE is provided with CSS on the active BWP).
Otherwise, no.
	If the UE is provided with CSS on the active BWP, it can monitor for SI change indication in the paging occasion. So there is no reason to not reuse the SI change indication procedure as specified in TS 38.331. On the other hand, if CSS is not configured on the active BWP, SI change notification should be transmitted by NW via dedicated RRC signalling.

	CATT
	All WIs except positioning WI
	See comments
	For positioning WI:
Some posSIBs are slow varied while some posSIBs are fast varied. In LTE, SI update procedure is not used for the update of positioning system information blocks. The similar principle can be reused in NR. The details can be discussed further in positioning WI.
For other WIs:
Agree with Samsung and OPPO. Follow release 15 procedure.
If the common search space is configured, gNB will send the SI update indication and broadcast the updated SI.
Otherwise, gNB provides the updated SI in dedicated signalling. DO not need the any SI change indication via dedicated RRC signalling.

	MediaTek
	Positioning

Other WIs
	No

Follow Rel-15
	As noted by other companies, the positioning SI does not use the SI change indication mechanism; the same approach used in LTE, based on the value tag and validity time, can be reused in NR (details can be discussed in the positioning session).
For other WIs, we agree with the analysis from Samsung above that the Rel-15 mechanism can be reused: If CSS is configured, the broadcast change indication is used, and otherwise the gNB sends the needed SI in dedicated signalling.  This could be revisited if a scenario is found where a UE in RRC_CONNECTED needs updated SI and the gNB is not aware of the need.

	ZTE
	All WIs
	Follow R15 procedure
	When UE in RRC_CONNECTED is provided with common search space on the active BWP or initial BWP, SI change indication via Short Message transmitted with P-RNTI over DCI should be supported.
When UE in RRC_CONNECTED is not provided with common search space on the active BWP or initial BWP, the updated SIB can only be provided to UE via dedicated signaling and the value tag in SIB1 for this SIB should also be updated. Providing the updated SIB1 and the corresponding SIB via dedicated signaling to UE is the easiest way to go. In this way, there is no need to send SI change notification via dedicated signaling.

	Ericsson
	Yes
	All WIs
	Same framework of Rel-15 can be reused and there is no need to have a new SI change notification procedure.

	NEC 
	All WIs
	Follow Rel15 procedure
	Same view as some companies considering the release 15 procedure is used.
We have one question for clarification about dedicated providing. On-demand SI in Connected may be different from ones in Rel-15, because this is necessary for specific (group of) UEs. Can we assume that network can know whether the UEs are required to receive it even though those UEs did not request as it had been already provided via broadcasting (e.g. due to request from other UEs)? This is because such SIBs are necessary for performing the corresponding functions anyway.

	Nokia
	Different for positioning and other WIs
	Follow Rel-15 LTE positioning for NR positioning WI but follow Rel-15 NR for all other NR WIs.
	Agree with MediaTek and Qualcomm from positioning WI perspective and agree with Samsung from the perspective of all other WIs.
Positioning WI: Follow Rel-15 LTE positioning for handling of SI change indications for NR positioning.
Other WIs: If the common search space is not configured in active DL BWP, gNB provides the updated SI (i.e. only the SIBs required in RRC CONNECTED) in dedicated signalling. Otherwise, gNB will send the SI update indication and broadcast the updated SI



Rapporteur summary: According to the input provided in Q2, companies replied as follow:
· All WIs (except positioning)
· 13 Companies think Rel-15 approach in NR for SI change notification is re-used for on-demand SI request for all the WIs (expect positioning).
· 2 Companies think the Rel-15 approach bring high signalling overhead and further discussion are needed on this topic.
· 1 Company did not express any preference.

· Positioning WI
· 9 Companies think Rel-15 approach in NR for SI change notification is re-used for on-demand SI request for positioning.
· 5 Companies think that the LTE Rel-15 approach should be re-used in case of SI change notification for on-demand SI request for positioning.
· 2 Companies think the topic require further discussion in RAN2.

Based on the above summary, there is a large consensus on re-using the Rel-15 approach regarding the SI change notification in case of on-demand SI request in all the WIs except positioning WI. Therefore, we suggest the following proposal:
[bookmark: _Toc20921418][bookmark: _Toc20921474][bookmark: _Toc20921483][bookmark: _Toc20921698][bookmark: _Toc21008733]For all the WIs (except for Positioning WI), Rel-15 approach in NR for SI change notification is re-used for on-demand SI request in Rel-16.
On the other hand, for the Positioning WI there are concern whether the Rel-15 approach should be used or not. The main problem highlighted by the companies that are against it is that posSI may have a different behaviour than the normal NR SI. This is because some of the posSI may be quite dynamic and frequent SI change is not beneficial (i.e., increased signalling overhead). Therefore, since no large consensus has been reached on this, we suggest leaving this issue open and discuss further in the meeting whether the Rel-15 approach may be re-used for SI change in case of Rel-16 on-demand SI in the context of Positioning WI.
[bookmark: _Toc20921419][bookmark: _Toc20921475][bookmark: _Toc20921484][bookmark: _Toc20921699][bookmark: _Toc21008734]For Positioning WI, RAN2 to further discuss whether Rel-15 approach in NR or the LTE solution for SI change notification can be re-used for on-demand SI request in Rel-16.


[bookmark: _Toc20921420]2.3	Issue regarding if the UE has a feedback whether the SI is broadcasted or not
In this section, we address the following remaining FFS regarding on-demand SI procedure for RRC_CONNECTED UEs:

FFS Whether the UE has feedback from the request to know whether the SI will be sent via broadcast before it tries to receive the SI.

The online comments related to this FFS were:
-	MediaTek think there can be cases where multiple UEs request and it is better to broadcast. So support the proposal.
-	Nokia think if there is no option to broadcast then there is no value for positioning use case.
-	Huawei agree broadcast is needed for positioning.
-	Ericsson also agree with MediaTek

According to such comments, there are some benefits form some companies to allow the broadcasting of the requested SI when multiple UEs request the same content. On the other hand, if only a single UE is requesting a particular SI, then it would make sense to use dedicated signaling. Therefore, the following options are foreseen for this specific issue:

a) A new RRC message is specified and sent in reply to the SI request message in order to notify the UE if the requested SI will be broadcasted or sent via dedicated RRC signaling.

b) Upon receiving the on-demand SI request by the UE, the network responds with an RRCReconfiguration message that includes the requested SI (if this is send via dedicated signaling) or an indication informing the UE the requested SI is broadcasted (i.e., in the RRCReconfiguration message).

c) Other (please clarify/specify in the table). 


Question 3: Which of the following options are used to indicate the UE whether the requested SI is broadcasted or sent via dedicated signalling? 
	Company
	WI
	Option
	Comments

	Huawei, HiSilicon
	Positioning
	b
	option b is enough and there is no need to define RRC message to indicate that the SI is sent via RRC signalling. With the including of SI message in the RRC signalling, this already shows whether the SI is broadcasted or sent via dedicated signalling

	vivo
	All WIs
	a) or b)
	Both Option a) and b) work for us. 



	Samsung
	All WIs
	b)
	No need to define a new RRC message

	Xiaomi
	All WIs
	c) Upon sending the on-demand SI request, the network responds with an RRCReconfiguration message that includes the requested SIs or part of the requested SIs, (if this is send via dedicated signaling), and optionally an indication informing the UE the requested SI or remaining of the requested SI is broadcasted (i.e., in the RRCReconfiguration message).
	There is cases that network may choose to send some of the requested Sis through dedicated signalling, and the others through broadcast. Option c is to allow this.

	OPPO
	All WIs
	b)
	No need to define new signalling 

	LG
	All WIs
	c) After sending the on-demand SI request, if UE receives required SI via dedicated or broadcast, the UE stops monitoring corresponding SI-window. Broadcast indication is not needed.
	RAN2 already agreed that If common search space to receive the system information is configured on the active BWP, the UE tries to receive the on-demand SI through broadcast after transmitting the SI request as in RRC_IDLE/INACTIVE.
So in option b, though there is no broadcast indication in RRC reconfiguration, UE will try to receive the broadcast, and the broadcast indication is not needed.
If UE receives required SI via dedicated or broadcast, the UE will stop monitoring corresponding SI window according to current spec.

	Apple
	All WIs
	b)
	RRCReconfiguration message is fine.

	Intel
	All WI
	c) Broadcast indication is not needed. Use Rel-15 behaviour after SI request.
	Upon sending the on-demand SI request, the network can respond with an RRCReconfiguration message that includes the requested SI or immediately broadcast the SI as in the RRC idle/inactive. Once the UE receives the required SI either from the broadcast or dedicated signalling, it will stop the SI acquisition. This is the current on-demand SI behavior for RRC idle/Inactive.  We do not see a need of an indication informing the UE the requested SI is broadcasted in the RRCReconfiguration message,

	Qualcomm
	Positioning
	(b)
	Option (b) seems sufficient; no need to define a new RRC message.

	III
	All WIs
	b)
	Option b) is sufficient.

	CATT
	All WIs
	c) Broadcast indication is not needed.
	Share the same view with LG and Intel.
After sending the on-demand SI request, UE will try to receive the broadcast and/or dedicated signalling. If UE receives the required SI via dedicated signalling or broadcast, the UE will stop monitoring corresponding SI window. Thus, broadcast indication is not needed.

	MediaTek
	All WIs
	c) Broadcast indication is not needed
	Agree with LG, Intel, and CATT above.  After sending the SI request, the UE expects to receive the requested SI either via dedicated signalling or via broadcast, and when the SI arrives by either means, the UE stops monitoring for the broadcast SI.  We don’t see that the UE behaviour would be simplified by having a broadcast indication.

	ZTE
	All WIs
	c) Broadcast indication is not needed
	Upon receiving SI request from UE in RRC_CONNECTED, it should be up to NW to decide whether to broadcast the requested SI or provide it via dedicated signaling or both. It also depends on whether the UE is provided with common search space on the active BWP (or initial BWP) or not.
For the case when large quantities of UE request the same content and all these UE have been configured with common search space, NW can simply broadcast the requested SI. However, if there is one UE who is not configured with common search space, NW has no choice but to provide the requested SI to this UE via dedicated signaling.
From UE side, the behavior is quite clear. If UE is configured with common search space, it tries to receive the on-demand SI through broadcast after transmitting the SI request until the requested SI is received via system information or dedicated signaling (NW decides to provide the requested SI, e.g. when only a few UE request the same SI). If UE is not configured with common search space, UE has no choice but to receive the requested SI via dedicated signaling. An indication informing the UE the requested SI is broadcasted or not, as mentioned in option a) and b) is useless in our understanding.

	Ericsson
	All WIs
	b)
	Upon the UE requests the on-demand SIB(s), the network replies with an RRCReconfiguration message. If the requested SIB(s) are sent via dedicated signaling these are, of course, included into the RRCReconfiguration message just received by the UE. On top of this, if the network decide to broadcast some of them, in the RRCReconfiguration message there should be a list of those SIBs the UE needs to acquire via broadcast.
Nevertheless, we are also ok to not add any broadcast indication in the RRCReconfiguration message as far as the RAN2 common understanding is that whatever SIB is not send via dedicated signaling it means that needs to be acquired via broadcast.

	NEC
	All WIs
	c) Broadcast indication is not needed, while reuse Rel-15 behaviour
	Given that lower layer feedback (HARQ, ARQ) is to be applied, there will be no additional signalling needed.
agree with ZTE.

	Nokia
	All WIs
	c)
	We still think that the need for on-demand SI where the NW decides to deliver the SI by dedicated signalling for reasons other than the UE not having CSS configured in the active BWP has been well justified by companies. If only on-demand SI with broadcast delivery of SI is used, then there is no need for this question 3.
In case need for on-demand SI where the NW decides to deliver the SI by dedicated signalling (say due to fewer UEs requesting the SI) is confirmed by RAN2, then we agree with LG and their supporter that an explicit indication of ‘broadcast delivery’ or ‘dedicated delivery’ is NOT needed.



Rapporteur summary: According to the inputs provided in Q3, 15 companies (out of 16) expressed the preference that, upon receiving an on-demand SI request from the UE, the network will eventually reply with an RRCReconfiguration message if it wants to send the requested SIBs via dedicated signalling. Further, according to this solution, 8 companies mentioned that no broadcast indication is needed as for the UE is clear which SIBs are sent via dedicated signalling and which are broadcasted. Also, 1 company expressed its concerns whether it was agreed that the network is allowed to send this SIBs via dedicated signalling. However, if this is the case, no broadcast indication is needed to inform the UE which SIBs are broadcasted and which are sent via dedicated signalling. According to this, we suggest the following proposal.
[bookmark: _Toc20921421][bookmark: _Toc20921476][bookmark: _Toc20921485][bookmark: _Toc20921700][bookmark: _Toc21008735]For all the WIs, upon receiving the on-demand SIB request by the UE, the network responds with an RRCReconfiguration message that includes the requested SIBs (if these are send via dedicated signalling) but no indication about which SIBs are broadcasted.


[bookmark: _Toc20921422]2.4	Issues on the on-demand SI request limitations
The on-demand SI request procedure in RRC_IDLE/RRC_INACTIVE and RRC_CONNECTED is intended to minimize the network resources consumption and, at the same time, to allow the UE obtaining the needed SI information on-demand. However, one possible drawback of such procedure is that a UE may request “on-demand” a certain SI multiple time in a short time span. This will cause a high signalling overhead on the Uu link if multiple UEs will “abuse” of such procedure. For this reason, one question is whether a mechanism (e.g., a prohibit timer) is needed to limit a UE the triggering of the on-demand SI procedure while in RRC_CONNECTED.

Question 4: Do companies agree to have a mechanism (e.g., prohibit timer) to limit the UE of triggering the on-demand SI procedure too frequently while in RRC_CONNECTED?
	Company
	WI
	Yes/No
	Comments

	Huawei, HiSilicon
	Positioning
	No
	From our view, the same issue already exists for R15 SI request mechanism. For R15 on-demand SI request in RRC_IDLE/INACTIVE, the same problem also exists that if the UE does not receive the RAPID for msg1-based approach or contention resolution is not successful for msg3-based approach, the UE shall repeatedly perform RACH retransmission until reaching the maximum number of RACH. If this issue is not considered as a problem back in R15, we don't think why it should be addressed in R16 for SI request in RRC_CONNECTED.

	vivo
	All WIs
	Yes
	In RRC_CONNECTED mode, UE should be fully controlled by network. It is better not to have too many times SI request in a short time span. A prohibit timer configured by network is useful to limit the UE request for SI in RRC_CONNECTED mode, which is benefit to save UL signalling overhead.

	Samsung
	All WIs
	No
	

	Xiaomi
	All WIs
	No
	At least not in this release

	OPPO
	All WIs
	No
	

	LG
	All WIs
	No
	Not needed as in IDLE/INACTIVE.

	Apple
	All WIs
	No
	No need to suppor this.

	Intel
	All WI
	No
	There is no prohibit timer for RRC Connected same as it was not defined for the RRC idle/Inactive case.

	Qualcomm
	Positioning
	No
	Each posSIB (assistance data) can have a validity time which implicitly defines the required update rate.
As noted above, some posSIs must be provided frequently (e.g., to support RTK) for which broadcast appears the main/only option. It is assumed that the network will handle appropriate “broadcast on time” for such posSI message requests. Therefore, the network would control when a UE may send another request for the same posSI message. Also, for positioning, this is independent on idle and connected mode.

	III
	All WIs
	No
	

	CATT
	All WIs
	No
	

	MediaTek
	All WIs
	No
	There is no motivation for a UE to overuse the mechanism, and this wasn’t considered as a problem for the request from RRC_IDLE/RRC_INACTIVE.  We think there’s no issue to be resolved here.

	ZTE
	All WIs
	No
	We can leave this to UE’s implementation. At least, the UE shall not initiate the transmission again before the next modification period.

	Ericsson
	All WI
	Yes
	We agree with QC that for posSIBs that are frequently varying benefits from broadcast. However, if there are very few takers of this content, it may still be good to have this option with prohibit timer.
On top of this, we think that having a prohibit timer is, generally for all the WIs, needed for all the actions that the UE can perform autonomously. This, indeed, will avoid triggering the on-demand SIB procedure to frequently with a consequent increase of the signaling overhead and congestion over the Uu interface. 

	NEC
	All WIs
	No
	

	Nokia
	All WIs
	No
	Focus on baseline functionality and not on optimizations. Besides, we agree with MediaTek that this was not considered a problem for on-demand SI in idle/inactive and it was already discussed and ruled out by RAN2.



Rapporteur summary: In the inputs provided in Q4, a large consensus has been reached that there is no need to have a prohibit timer-like solution to limit the UE calling the on-demand SI request procedure too frequently. Main reason explained by 14 companies is that we should align to the same solution for RRC_IDLE/RRC_INACTIVE UEs where this timer is not present. Therefore, we suggest:
[bookmark: _Toc20921423][bookmark: _Toc20921477][bookmark: _Toc20921486][bookmark: _Toc20921701][bookmark: _Toc21008736]For all the WIs, no mechanism (e.g., prohibit timer) to limit the UE of triggering the on-demand SI procedure too frequently while in RRC_CONNECTED is supported.


The current size limit for RRC message is imposed by the NR PDCP protocol which allows SDUs of at most 9000 bytes. This limit was chosen by RAN2 since all companies (UE and network vendors) considered this a practical implementation limit. Memory access and hardware accelerators for ciphering were designed for such size and enabling support for larger SDUs would require major re-design of the user plane hardware architecture. When considering that a UE may request multiple SI to be delivered on-demand, this poses some concern on whether the maximum size of a PDCP SDU can be exceeded or not. There have been some discussions in Rel-16 to allow the segmentation of RRC messages but the outcome has been that such feature is only allowed so far for the UE capabilities. According to this, it would be beneficial to guaranteed that the UE does not ask a number of SI(s) that will exceed the PDCP SDU size limitation we have currently in NR. This of course should be up to UE implementation without requiring any specification effort.

Question 5: Do companies agree that is up to UE implementation to guarantee that the requested SI(s) on-demand do not exceed the PDCP SDU limitation (i.e., 9000 bytes) in NR?
	Company
	WI
	Yes/No
	Comments

	Huawei, HiSilicon
	Positioning
	No, but the issue can be avoided by the network implementation
	Actually, if the SI is sent by broadcast, the limitation on the size of the SI is 2976 bits.
=======copied from 38331===================
NOTE:	The physical layer imposes a limit to the maximum size a SIB can take. The maximum SIB1 or SI message size is 2976 bits.
========================================
While from the UE side, the UE is unable to exactly know what will be the exact side of its requested message. 
Even if the size exceeds the maximum size, it can be up to the implementation of the network to decide how to transmit the SI message. 
Note that for positioning SIB, SI can be segmented by higher layer. 

	vivo
	All WIs
	No
	UE has no idea about the size of the required SIBs before received them. If the UE has to request for only one SIB per SI request to ensure not to exceed the PDCP SDU limitation, it will result a lot of signalling overhead and long SI acquisition latency.
Besides, UE doesn’t know whether the network will response the SI request with broadcasting or dedicated signalling. Hence, the UE can’t know whether the requested on-demand SI(s) will exceed the PDCP SDU limitation or not.
Thus, we prefer UE is allowed to request all needed SIBs in one SI request message, and it is up to NW implementation to guarantee the SIBs delivered to UE via dedicated signalling will not exceed the PDCP SDU limitation in NR.

	Samsung
	All WIs
	No
	Handled by network implementation

	[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Xiaomi
	All WIs
	No
	UE has no idea about this, it is better for Network to handle this.

	OPPO
	All WIs
	No
	Based on network implementation

	LG
	All WIs
	No
	NW implementation.

	Apple
	All WIs
	No
	How to transmit the requested SIB should be controlled by network since UE has no knowledge about the message size.

	Intel
	All  WIs
	No, the issue should be avoided by the network implementation
	The UE should be able request whatever number of SIBs in RRC Connected mode and the network can send it in one or more RRC Reconfiguration messages 

	Qualcomm
	Positioning
	No
	As mentioned above, posSIBs are already provided by an LMF in segments which fit into the intended posSI message.

	III
	All WIs
	No
	UE is not able to guarantee the transmission message size. This issue could be better handled by NW side.

	CATT
	All WIs
	NO
	Up to network implementation.

	MediaTek
	All WIs
	No
	We agree with other companies that this can be handled by network implementation, and the UE doesn’t know the size of the SI it is requesting.

	ZTE
	All WIs
	No
	We can leave it to NW’s implementation. If the total size of all the requested SI will exceed 9000 bytes, then the NW can transmit multiple RRC messages to UE, and each RRC message can include different SIs requested.

	Ericsson
	All WIs
	No
	Even if there is such a limitation on the PDCP SDU size, we think that network delivers the requested SIB(s) according to such limitation. This it may means that part of the requested SIB(s) can send via dedicated signalling and the rest broadcasted.

	NEC
	All WIs
	No
	The network should handle this issue.

	Nokia
	All WIs
	No
	We still think that the need for on-demand SI where the NW decides to deliver the SI by dedicated signalling for reasons other than the UE not having CSS configured in the active BWP has been well justified by companies. If only on-demand SI with broadcast delivery of SI is used, then there is no problem as it is no different from idle/inactive solution for which we did not specify any such UE requirement.



Rapporteur summary: Regarding Q5, all the 16 companies agree that it should be up to network implementation to guarantee that the size of the requested SIBs on-demand should not exceed the PDCP SDU limitation in NR of 9000 bytes. Therefore, we suggest:
[bookmark: _Toc20921424][bookmark: _Toc20921478][bookmark: _Toc20921487][bookmark: _Toc20921702][bookmark: _Toc21008737]For all the WIs, it is up to network implementation to make sure that the size of a message containing requested SIBs does not exceed the PDCP SDU limitation in NR of 9000 bytes.

[bookmark: _Toc20921425]2.5	Supporting of on-demand SI procedure in RRC_CONNECTED
A further point of discussion regarding on-demand SI procedure for UEs in RRC_CONNECTED, is whether is beneficial for the network to switch on and off such procedure. A possible motivation for having such feature would be an efficient resource management or to guarantee a better backward compatibility between Release 15 and Release 16. In addition, depending of the deployments, it may be more convenient to adopt the legacy procedure for the SI acquisition and request rather than allowing the UE to request the SI in a dedicated way.
Question 6: It is beneficial to allow the network to configure and de-configure the on-demand SI procedure for UEs in RRC_CONNECTED? 
	Company
	WI
	Yes/No
	Comments

	Huawei, HiSilicon
	Positioning
	No
	We don't see the gain on this. If the network does not want to broadcast the SI, it just sends the SI to the UE via dedicated signalling. Since we have only agreed the SI request via RRC signalling, we also don't see a large waste of resource. 

	vivo
	All WIs
	No
	Introducing one procedure to de-configure the on-demand SI for UEs in RRC_CONNECTED will bring some extra work. A cell can disable on-demand SI provision to RRC_CONNECTED UE by implementation. For example, the cell can configure each RRC_CONNECTED UE with common search space to receive the system information on the active BWP and always broadcast the SIBs may need by RRC_CONNECTED UE. 

	Samsung
	All WIs
	No
	

	Xiaomi
	All WIs
	No
	

	OPPO
	All WIs
	No
	Unnecessary

	LG
	All WIs
	No
	Not needed.

	Apple
	All WIs
	No
	

	Intel
	All WI
	No
	We do not think explicit signalling is needed. This can simply be based on presence of whether the features (Rel-16 positioning etc.) that requires on-demand SI request in RRC Connected mode are enabled (e.g. Rel-16 IIoT, V2X are enabled, SI scheduling for Rel-16 positioning are included).

	Qualcomm
	Positioning
	No
	We do not see the difference to idle mode. I.e., we believe the Broadcast Status flag in the positioning scheduling information should apply irrespective of idle or connected mode, and this flag may change.

	III
	All WIs
	No
	

	CATT
	All WIs
	NO
	Don’t see any benefit.

	MediaTek
	All WIs
	No
	We see no benefit.

	ZTE
	All WIs
	
	We think the support of on demand SI in connected mode is some kind of optional function on NW side, thus one indicator is needed anyway to inform UE whether such function is allowed or not.

	Ericsson
	All WIs
	Yes
	We don’t have a strong view on it but we believe that may be beneficial for the network to notify the UE whether such procedure is supported or not. This will avoid non-backward compatibility problems when Rel-16 UEs will be connected to a Rel-16 gNB. In fact, when such situation happens, upon sending the on-demand SIB(s) request, the UE may expect an RRCReconfiguration that may never be sent. If this is the case, there could be some unclarity on the actions that the UE needs to perform.
We think that a simple indication into the SIB1 or RRCReconfiguration message can solve this issue.

	NEC
	All WIs
	No
	

	Nokia
	All WIs
	No
	It is not essential. Focus on baseline functionality and minimize the options.



Rapporteur summary: According to the inputs provided in Q6, 14 out of 16 companies think that there are no clear benefits in allowing the network to configure or de-configure this functionality for the UEs in RRC_CONNECTED. Further, 2 companies explained that this is an optional functionality on the network side, and some indication to the UE whether this is supported or not may be needed. Also, they expressed concern about how this procedure is handled when a Rel-16 UE is connected to a Rel-15 gNB that does not support this feature. Nevertheless, since majority of the companies expressed the option that there is no need to de-activate or activate such feature by the network, we suggest the following proposal:
[bookmark: _Toc20921426][bookmark: _Toc20921479][bookmark: _Toc20921488][bookmark: _Toc20921703][bookmark: _Toc21008738]For all the WIs, the network cannot configure or de-configure the on-demand SI procedure for UEs in RRC_CONNECTED.
Further, in order to speed up the standardization process of this feature, our intention is also to provide a running CR together with the report of this email discussion to be considered as baseline for the future.
[bookmark: _Toc21008739]RAN2 to take the Running CR in [1] as baseline for the implementation on the on-demand SIB procedure for RRC_CONNECTED UEs in Rel-16.


[bookmark: _Toc20921427]2.6	Other
If some company thinks further important aspects of this procedure need to be discussed, please use the table below to add them.
	Company
	WI
	Feature
	Comments

	
	
	
	

	
	
	
	

	
	
	
	


[bookmark: _Toc18068281]
[bookmark: _Toc20921428]3		Conclusion
[bookmark: _Toc7707499]Based on the discussion in section 2, the following is proposed: 
Proposal 1	For all WIs, the on-demand SI request message sent by the UE in RRC_CONNECTED is per SIB. FFS whether for Positioning WI the on-demand request is optionally also per SI.
Proposal 2	For all the WIs (except for Positioning WI), Rel-15 approach in NR for SI change notification is re-used for on-demand SI request in Rel-16.
Proposal 3	For Positioning WI, RAN2 to further discuss whether Rel-15 approach in NR or the LTE solution for SI change notification can be re-used for on-demand SI request in Rel-16.
Proposal 4	For all the WIs, upon receiving the on-demand SIB request by the UE, the network responds with an RRCReconfiguration message that includes the requested SIBs (if these are send via dedicated signalling) but no indication about which SIBs are broadcasted.
Proposal 5	For all the WIs, no mechanism (e.g., prohibit timer) to limit the UE of triggering the on-demand SI procedure too frequently while in RRC_CONNECTED is supported.
Proposal 6	For all the WIs, it is up to network implementation to make sure that the size of a message containing requested SIBs does not exceed the PDCP SDU limitation in NR of 9000 bytes.
Proposal 7	For all the WIs, the network cannot configure or de-configure the on-demand SI procedure for UEs in RRC_CONNECTED.
Proposal 8	RAN2 to take the Running CR in [1] as baseline for the implementation on the on-demand SIB procedure for RRC_CONNECTED UEs in Rel-16.
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