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[101bis#44][NR] SI reception in connected mode (Samsung)


To progress the remaining issues related to reception of SI in connected mode (related to papers in this AI. Can consider any new information received from RAN1


Intended outcome: Report to next meeting


Deadline:  Thursday 2018-05-10

Discussion
MIB acquisition by UEs in RRC_CONNECTED 
In RAN2 #101, following agreements were achieved for BWP aspects of receiving updated SI by UE in RRC_CONNECTED [1]:


The parameters subCarrierSpacingCommon and pdcch-ConfigSIB1 in MIB are used to acquire SI (SIB1, OSI) broadcasted in initial DL BWP. So if RRC_CONNECTED UE’s active DL BWP is the initial DL BWP, UE should know the updated MIB contents before acquiring updated SIB1 and Other SI (i.e. when the RRC_CONNECTED UE receives SI update indication). In RAN2#101Bis, several contributions argued updated MIB contents should be provided to UEs in RRC_CONNECTED [2], [3], [4], [5] when the UE’s active DL BWP is initial DL BWP.
Q1 Do companies agree that updated MIB contents should be provided to UEs in RRC_CONNECTED when the UE’s active DL BWP is initial DL BWP?

	Company
	Yes/No
	Comments

	Ericsson
	No
	We think that the UE should re-read MIB. Providing the MIB's content via dedicated signalling is not necessary. 

Reasoning: If the UE uses the initial DL BWP, it can always acquire MIB and hence read it before reading SIBs. 

	Huawei, HiSilicon
	Yes
	The connected UE should also update MIB contents e.g. upon system information change notification, as in LTE. 

Regardless whether it is the initial BWP or other BWPs, it is possible that the cell's SSB is located within a BWP or outside the BWP.

If the cell's SSB is within the initial BWP, i.e. pattern 1, the UE should read MIB directly. 

Otherwise, if there is a measurement gap configured for the UE to perform measurement on the cell's SSB, the UE should acquire updated MIB using the gap. The network can provide updated MIB to the UE using dedicated signalling if the gap is not configured.

	NTT DOCOMO
	No
	Agree with Ericsson. As the UE can read MIB via initial DL BWP, the network does not have to provide its update via dedicated signalling.

	OPPO
	No
	Assuming there should be SSB in initial BWP, UE can re-read MIB without using dedicated signalling.

	Intel
	Do not agree
	subCarrierSpacingCommon and pdcch-ConfigSIB1 are not needed for UE in RRC_CONNECTED, as the ones used by the initial BWP (being the active BWP) can be different to the MIB if it is reconfigured, particularly for 1 BWP configuration. BWP-DownlinkCommon for initial DL BWP (being th active BWP) should be provided via dedicated signalling.

	Samsung
	Yes
	In our understanding if the UE switches to bandwidth of SSB from bandwidth of initial DL BWP then measurement gap needs to be configured to the UE. If the measurement gap is not configured then autonomous switching is not allowed based on previous agreements.

	Interdigital
	No
	If the UE’s active DL BWP is the initial DL BWP, it can read the broadcasted MIB from the CD-SSB.



	ZTE
	Not necessarily
	It should be noted that some parts of MIB are also included in the serving cell common configuration and then it is up to NW implementation to determine whether the serving cell common should be updated or not. For instance, the NW can update the related information for SCell by SCell addition/release. 

However, if we assume that the UE shall acquire the MIB before sending of msg1 in initial BWP, then we can remove some information (e.g. the information received from MIB) from serving cell config common? In any case, it should be possible for UE to read the MIB when it switches to initial BWP (since the SSB has to be acquired anyway to obtain synchronisation). 

	Fujitsu
	Yes
	When the connected UE’s active DL BWP is initial DL BWP, the UE can acquire the updated MIB and use it to acquire updated SIB1 and other SI, as in LTE. 

	LG
	No
	If UE’s active BWP is overlapped with initial BWP, UE can read MIB updates.

	ITRI
	Yes 
	The update of MIB content may relevant to the configuration of initial BWP. Connected mode UE needs to acquire updated MIB for receiving paging, SI, and performing RA procedure when the active BWP is the initial BWP.

	NEC
	No
	Given that the UE shall re-read the MIB before reading the updated SI, no need to provide the updated MIB to the UE in the active BWP as far as it is the initial BWP and the SSB is sent there. Otherwise (if there is no such requirement for re-reading the MIB), the basic assumption has be to be confirmed firstly.

	CATT
	No
	If the subCarrierSpacingCommon or pdcch-ConfigSIB1 is modified, the location of the RMSI will be changed, so the connected UE should re-acquire the MIB if the UE is informed the SI modification. No matter whether the active BWP is initial BWP or non-initial BWP, if the MIB is changed, the UE should re-acquire the content of the MIB.

When the active BWP is initial BWP, the UE can re-read the MIB.

	ETRI
	No
	If UE’s active DL BWP is initial DL BWP, the UE can re-read the broadcasted MIB via initial BWP.


Summary to Q1:

10 companies opined NO. 5 companies said YES.

Based on majority following is proposed:

Proposal#1: Updated MIB contents shall be re-acquired from MIB broadcast by RRC_CONNECTED when the UE’s active DL BWP is initial DL BWP.

Proposal#2: It needs to be further discussed whether measurement gap configuration is required by the UE to re-acquire the updated MIB when the UE’s active DL BWP is initial DL BWP.
If the UE’s active DL BWP is not the initial DL BWP and common search space for SI (i.e. SIB1, OSI) is configured in UE’s active DL BWP, RRC CONNECTED UE acquires the updated SIB1 and OSI from within the UE’s active DL BWP. The updated SI is transmitted in UE’s active DL BWP using the SCS of active DL BWP and common search space configurations of SIB1/OSI in active DL BWP. This is aligned with the RAN1 answers in R1-1805726 to RAN2 questions (i.e. Q1, Q2, Q3 from R2-1804109 sent to RAN1 in RAN2#101).
So, upon receiving the SI update notification in paging, there is no need to acquire MIB for receiving the updated SI (i.e. SIB1, OSI). This is because the information carried in MIB is not relevant/or applicable for the SIB1 broadcasted in an active DL BWP different than the initial DL BWP [3], [4].
Q2 Do companies agree that updated MIB contents is not required to be provided to UEs in RRC_CONNECTED when the UE’s active DL BWP is NOT initial DL BWP?

	Company
	Yes/No
	Comments

	Ericsson
	Yes
(mostly)
	The configuration of the SCS, ControlResourceSet and SearchSpace that is provided in MIB is only relevant for the initial BWP but not for other BWPs. Hence, a UE that currently uses an "other BWP" does not need to care about the updated MIB content while using another BWP. (this is captured in the text in the 3rd paragraph of the IE section of "BWP")
For other BWPs the NW provides these parameters via dedicated signalling in ServingCellConfig => downlinkBWP-ToAddModList => bwp-Common => genericParameters (SCS) and pdcch-ConfigCommon (SearchSpace + CORESET). If the NW intends to change these fields (which we consider unlikely) it must use dedicated signalling. 
However, If the NW would want to change the below-mentioned MIB parameter "dmrs-TypeA-Position", UEs that are on BWP where they cannot read MIB would need to be informed. But there are means to do that (see Q5)

	NTT DOCOMO
	Yes
	Agree with Ericsson that pdcch-ConfigCommon can be provided for the other BWP than initial DL BWP, which enables UE to decode PDCCH for SIB1/OSI/Paging/RA.

	Huawei, HiSilicon
	No
	It is correct that MIB mostly provides the initial DL BWP configuration. However, as there are cases the UE needs to switch to the initial BWP even when the current BWP is not the initial, e.g. DCI based switch, BWP inactive timer based switch and RACH based switch, the UE needs to update MIB, i.e. to update the initial BWP configuration, to be prepared for the potential switch to the initial BWP.

Regarding how to obtain the updated MIB, we think the same mechanism used for the case when the UE is located in the initial BWP can be reused here. 

If the cell's SSB is within the active BWP, the UE should read MIB directly. 
Otherwise, if there is a measurement gap configured for the UE to perform measurement on the cell's SSB, the UE should acquire updated MIB during the gap. The network can provide updated MIB to the UE using dedicated signalling if the gap is not configured.

	OPPO
	No (for the question itself)
	We think the updated MIB contents should be provided to UE by some means if the active DL BWP is not overlapped with initial BWP or cell defining SSB. In this case, UE has to be informed the update of MIB otherwise there will be some issues when UE fall back to initial BWP as Huawei mentioned.

Meanwhile, we agree that if the active DL BWP is configured with CSS for SI, there is no need to read MIB after SI update notification is indicated in paging which is monitored using the configured CSS in the active DL BWP.

	Intel
	Agree
	There is no need to provide updated subCarrierSpacingCommon and pdcch-ConfigSIB1 in the updated MIB for the connected UE. Any change in the BWP-DownlinkCommon of the active DL BWP should be provided dedicated signalling.

	Samsung
	Yes
	As pointed out by Ericsson the field "dmrs-TypeA-Position" is applicable to all BWP. See answer to Q5.

	Interdigital
	Yes
	We agree that the content of the MIB is not required to be provided in dedicated signalling to the UE since its content is not needed for operation in its active DL BWP. The content required to receive SIB1 (search space, numerology, corset) in the UE’s active BWP is provided via dedicated signalling.
However, if the NW wants to avoid delay associated with reading the MIB in the initial DL BWP following a BWP switch to the initial DL BWP ( e.g. DCI based, inactivity timer,…), the UE should be able to get the SIB1 parameters using dedicated DL BWP information (BWP ID=0).

	ZTE
	Yes
	

	Fujitsu
	No
	We agree with Huawei that the connected UE could be switched to or could fallback to the initial BWP. Thus the UE should get the updated MIB for the potential switching to the initial BWP. 

In addition, as indicated by the rapporteur, there is a cell specific parameter for all the BWPs, dmrs-TypeA-Position, in MIB. The UE in active BWP should also be notified of the change of this parameter. 
Following options can be used for the UE in its active BWP to get the updated MIB:

1) The network switches the UE to the initial BWP by DCI and then the UE acquires MIB;
2) Dedicated signalling providing MIB configuration is sent in the active BWP to the UE;
The connected UE acquires the updated MIB in measurement gaps. 

	LG
	Yes
	If UE’s active BWP is not overlapped with initial BWP, gNB should provide updated SI directly to the UE via dedicated RRC signalling. Thus, updated MIB contents is not required to be provided to UEs in RRC_CONNECTED.

	ITRI
	Yes 
	The update of MIB content may relevant to the configuration of initial BWP. Connected mode UE needs to acquire updated MIB for receiving paging, SI, and performing RA procedure when the active BWP is the initial BWP.

	NEC
	Yes
	Same view as LG.

	CATT
	No
	Agree with Huawei, considering UE in non-initial BWP may fall back to the initial BWP, so the connected UE in non-initial BWP also should acquire the modified content of the MIB as the MIB indicating UE the CORESET for RMSI in initial BWP.

Dedicated signalling is a baseline mechanism which can be applied for all connected UEs working on non-initial BWP.  

	ETRI
	Yes
	Agree with Ericsson.


Summary to Q2:

10 companies opined YES. 5 companies said NO.

Based on majority following is proposed:

Proposal#3: Updated MIB contents are not required to be provided to UEs in RRC_CONNECTED when the UE’s active DL BWP is NOT initial DL BWP.
If the answer to Q1 is yes, then the issue is how to provide the updated MIB contents to the RRC_CONNECTED UE. There are two options: 
Option1: Acquire from broadcast (i.e. from SSB)

Option2: Provide through dedicated signaling
Option 3: UEs that currently don't use the initial BWP do not need to acquire MIB updates
Option 4: the updated MIB contents are not needed by the UE

The consequence for Option1 is that the UE may be required to switch to bandwidth of SSB from bandwidth of initial DL BWP as there is a configurable offset between starting RB of SSB and starting RB of initial DL BWP. Acquisition of MIB may also require SCS switching as SCS used for MIB and SCS for other DL channels (PDCCH/PDSCH) can be different. For Option2 it would be worth discussing what contents of MIB are relevant to be provided through dedicated signalling.
Q3 What option to use to provide updated MIB contents to UEs in RRC_CONNECTED?

	Company
	Option1 or Option2 
	Comments

	Ericsson
	Option 3
	As said above, the configuration of the SCS, ControlResourceSet and SearchSpace that is provided in MIB is only relevant for the initial BWP but not for other BWPs. Hence, the UE does not need to care about the updated MIB content while using another BWP. Only once the UE falls back to the initial BWP it should re-read the MIB before acquiring SIBs again. 
As said above, corresponding parameter for the other BWPs are provided in dedicated signalling: ServingCellConfig => downlinkBWP-ToAddModList => bwp-Common => genericParameters (SCS) and pdcch-ConfigCommon (SearchSpace + CORESET). If those parameters change, it is up to the NW to inform the UE by a corresponding RRCReconfiguration. But that was apparently not the question here, or?

	Huawei, HiSilicon
	Option 1+ Option 2
	As said above, regardless the current active BWP is the initial BWP or the other BWP, if the cell's SSB is within the active  BWP, the UE should read MIB directly. 
Otherwise, if there is a measurement gap configured for the UE to perform measurement on the cell's SSB, the UE should acquire updated MIB during the gap. The network can provide updated MIB to the UE using dedicated signalling if the gap is not configured.

	NTT DOCOMO
	Option 3
	Agree with Ericsson.

	OPPO
	Option 1
	When the UE’s active DL BWP is initial BWP, it can read MIB directly.

	Intel
	Option 4
	As explained in our answer to Q1

	Samsung
	Option2
	It is simplest that the updated MIB contents are provided to the UE through dedicated signalling.

	Interdigital
	Option 3
	 The content of the MIB for a UE using a non-initial BWP is not relevant so there is no purpose to force the UE to acquire it.  
In the case where the CD-SSB is outside of the initial BWP, the UE will have the same behaviour as in IDLE mode, and there is nothing to optimize in connected mode.

	ZTE 
	Option 1
	By the way, our understanding is that option 1 also means that the UE is not required to immediately acquire MIB once it is updated. 

	Fujitsu
	Option 1 or Option 2
	For Q1, the connected UE’s active BWP is the initial BWP, thus the UE can get the updated MIB by acquiring from broadcast in the initial BWP. 

If the connected UE’s active BWP is NOT the initial BWP, as indicated in our comments in Q2, Option 1 or Option 2 can be used. 

	LG
	Option 3
	If UE’s active BWP is not overlapped with initial BWP, gNB should provide updated SI directly to the UE via dedicated RRC signalling. Thus, updated MIB contents is not required to be provided to UEs in RRC_CONNECTED.

	ITRI
	Option 1
	UE can always acquire MIB in initial BWP.

	NEC
	Option 3
	With the understanding that the UE will read the MIB when it gets back to the initial BWP.

	CATT
	Option 1+option 2
	 When the active BWP is initial BWP, the connected UE should acquire the MIB by reading broadcast MIB(PBCH).

When the active BWP is non-initial BWP, connected UE acquire MIB by dedicated signalling can be baseline which can be applied for all connected UEs working on non-initial BWP.

	ETRI
	Option 3
	When the UE returns to initial BWP, the UE can read broadcasted MIB in the initial BWP.


If answer to Q3 is dedicated signaling, then what contents of MIB should be provided to the RRC_CONNECTED UE.
Summary to Q3:
Based on majority views to Q1 and Q2, this is already covered by previous proposals. 

Q4 What updated MIB contents should be provided to UEs in RRC_CONNECTED?

	Company
	List the relevant MIB contents

	Huawei, HiSilicon
	For the dedicated signalling, it may need further analysis, but as a starting point, all the physical layer related parameters can be provided, including subCarrierSpacingCommon, ssb-SubcarrierOffset, dmrs-TypeA-Position and pdcch-ConfigSIB1.

	Samsung
	At least subCarrierSpacingCommon, ssb-SubcarrierOffset, dmrs-TypeA-Position and pdcch-ConfigSIB1.

	CATT
	For non-initial BWP, The systemFrameNumber doesn’t need to be included in the dedicated signaling, as the connected UE is in sync. The cellBarred and intraFreqReselection are used for cell (re-)selection for idle or inactive UEs, so the two parameters don’t need to be included in dedicated signalling.

The subCarrierSpacingCommon ssb-SubcarrierOffset pdcch-ConfigSIB1 and dmrs-TypeA-Position are needed which are used for decoding and locating SIB1 in initial BWP. Considering the ssb-SubcarrierOffset in MIB is only the LSB 4bits of the RE offset of the SSB and the RMSI CORESET, the other MSBs related to the offset in lower layer also need to be provided by dedicated signalling.

Considering the absolute frequency of the SSB in initial BWP may be changed, which is searched by inactive/idle UEs, for connected UEs, it should be provided by dedicated signalling.

	
	


Summary to Q4:
Q4 is covered by Proposal#1. 

The field dmrs-TypeA-Position from MIB is applicable for each DL BWP.  If this field is updated, UE is required to know the updated field irrespective of whether SI (SIB1, OSI) is updated or not.
Q5 Do companies agree the field dmrs-TypeA-Position is applicable for each BWP? If yes, then how is the updated field signaled to the UE?

	Company
	Yes/No
	Comments

	Ericsson
	Yes
	It does not appear practical to update this field while serving connected UEs. Even if all UEs are using the initial BWP (where they can acquire MIB), they will not re-acquire it all at the same time. This would at least lead to a time of ambiguity and interruption of ongoing data transmission. 
If the NW wants to update the parameter anyway, it may either switch the UEs to the initial BWP or it may provide the updated dmrs-TypeA-Position value in ServingCellConfigCommon. 
( No need to optimize for a change of this parameter

	Huawei, HiSilicon
	Yes
	This field can be configured/read together with other fields in MIB. 

	OPPO
	Yes
	Yes, we also think it can be provided in the servingCellConfigCommon which means UE does not need to switch BWP to re-read MIB if the active BWP is not overlapped with initial BWP or cell defining SSB.

	NTT DOCOMO
	Yes
	As Ericsson pinpointed, dmrs-TypeA-Position can be provided per BWP via ServingCellConfigCommon. We think that it is quite rare to change this parameter during the network operation. Most likely, it will never be changed once a cell is turned on. In that sense, we don’t think either that optimisation is needed for changing this parameter.

	Intel
	Yes
	It can be updated via ServingCellConfigCommon in dedicated signalling

	Samsung
	Yes
	If the NW wants to update the dmrs-TypeA-Position then for UEs in the initial BWP the MIB should be updated accordingly and for UEs in other active BWP this parameters needs to be provided through dedicated signalling

	Interdigital
	Yes
	We don’t think this field will be updated by the NW while UEs are operating in the serving cell.  We agree with Ericsson that there is no need to optimize for this parameter.  

	ZTE
	Yes
	We agree with Ericsson. 

	Fujitsu
	Yes
	This field can be signalled in MIB and provided in the dedicated signalling in the UE’s active BWP if needed. 

It can be noted that if this field is included in ServingCellConfigCommon for SpCell, in the current ASN.1, the UE will perform reconfiguration with sync procedure where DL synchronization and MIB acquisition of the target cell will be performed anyway. 

	LG
	Yes
	We agree with Ericsson that if gNB wants to update the parameter, it may either switch the UEs to a BWP where UE can read MIB or it may provide the updated dmrs-TypeA-Position value in ServingCellConfigCommon. 

	ITRI
	Yes
	The field can be updated via updated MIB content. Also dmrs-TypeA-Position can be updated to connected mode UE via ServingCellConfigCommon if the active BWP is not the initial BWP. 

	NEC
	Yes
	If the network wants to change dmrs-TypeA-Position and the UE is not in the initial BWP, the network should provide the updated configuration in the ServingCellConfigCommon for the UE’s active BWP.

	CATT
	Yes
	Updated with other parameters in MIB

	ETRI
	Yes
	We think the change happens rarely, so it’s not good to consider an optimization.


Summary to Q5:
All companies answered YES. Even though all companies agree the field dmrs-TypeA-Position is applicable for each BWP, it is opined that this parameter will not be changed during live network operation. So, no optimization is needed. Further, this field is also present in ServingCellConfigCommon. 

Overlapping BWP 
The issue regarding overlapping BWP was raised in Q4, Q5 in R2-1804109 sent to RAN1 in RAN2#101. Some contributions to RAN2#101bis also raised the overlapping BWP issue for SI reception but suggested to wait for RAN1 answers [6]. The scenario is depicted below as shown in Figure 1.
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Figure 1 Overlapped BWP [6].
The RAN1 answer is copy pasted below for reference:
	Question 4: Can UE support reception of broadcast SI from non-active BWP while staying in UE’s active BWP, when SI is provided in a non-active BWP part overlapping with UE’s active BWP?

Answer: An UE can support the reception of broadcast SI when the following conditions are met from UE perspective.
· The PDCCH in the dedicated RRC configured common search space schedules PDSCH carrying the broadcast SI, and 
· The CORESET and the common search space for the above PDCCH and the PDSCH carrying the broadcast SI are within an UE’s active DL BWP, using the numerology (including subcarrier spacing & CP type) configured to the UE’s active DL BWP


Referring to Figure 1 and the answer from RAN1, it is clear that UE can receive broadcast SI in UE’s active DL BWP if the CORESET and common search space is configured for the UE’s active DL BWP. If CORESET and common search space is not configured for the UE’s active DL BWP then the NW should provide the updated SI through dedicated signaling. In other words UE is not required to monitor the overlapped BWP (refer Figure 1) for SI updates.
Q6 Do companies agree that if the UE’s active DL BWP is not configured with common search space then SI updates should be provided to UE through dedicated signalling?  
	Company
	Yes/No
	Comments

	Ericsson
	Not exactly
	We agree that the UE is not required to acquire broadcast SIBs in this case. But we do not agree that "SI updates should be provided to UE through dedicated signalling". As agreed in the last meeting, it is up to the NW whether the changes in SI are essential for the UE that currently operates on another BWP anyway. Hence, the NW may provide updated system information by dedicated signalling.

	Huawei, HiSilicon
	No
	We think the answer from RAN1 allows the UE to read broadcast SI for the cases:

1/ The active BWP is provided common search space in dedicated RRC signaling;

2/ The active BWP does not have common search space, but common search space is configured in another BWP in dedicated signalling and the CoreSet and common search space for broadcast SI are within the active DL BWP, using the same numerology as the active DL BWP.

	NTT DOCOMO
	No
	Agree with Ericsson. It is questionable why the NW does not configure common search space and COREST, while the NW wants to provide the updated SI… The SI update via dedicated signalling should not be mandatory but should be NW choice.

	OPPO
	No
	Our understanding is that previous agreement means NW may or may not provide updated SI by dedicated signalling but this is not a mandated.
Besides, we also think from RAN1’s LS, it means that even if there is not CSS configured for the active BWP, if there is CSS configured for another BWP which is overlapped with the active BWP, the UE can still receive SI update. 

	Intel
	Yes
	If the network wants the UE to receive the SI updates without configuring with common search space for paging and SI reception.

	Samsung
	Yes
	UE is not required to acquire broadcast SIBs updates in this case from an overlapping BWP. If the SI updates are needed for proper system operation then NW should provide to the UE through dedicated signalling

	Interdigital
	Yes
	Based on RAN1 agreements, the UE is expected to be configured with CORESET and common search space in the active DL BWP on PCell or PSCell. In the case it isn’t, the NW doesn’t have to send updated SI via dedicated signalling but it may. The NW also has other options, i.e. switch the UEs to initial BWP.

	ZTE
	Yes
	We agree that the network “may” provide the updated information by dedicated signalling. However, it is also possible for the network to switch the BWP to initial BWP if deemed appropriate. So, the actual mechanism should be left to network implementation. 

	Fujitsu
	No
	Agree with Ericsson that the NW may provide updated system information by dedicated signalling. 

	LG
	Relying on the previous agreements.
	RAN2 already agreed in Athens that the UE does not switch active BWP autonomously for reception of SI broadcast. Thus, if the UE’s active DL BWP is not configured with common search space, it is likely that the network provides SI updates via dedicated signaling. However, RAN2 also agreed that provision of SI required for the connected mode UEs by dedicated signalling is an option for the network.

	ITRI
	No
	It is network decision whether to provide updated SI by dedicated signalling.

Our understanding is that if CSS and CORESET are not configured for UE’s active BWP, UE would not monitor the overlapped BWP for SI update.

	NEC
	Yes
	Agree with ZTE.
On the other hand, we also tend to agree with DOCOMO and are wondering why the network does not configure the UE’s active BWP with the CSS in this overlapping scenario?

	CATT
	Not exactly
	Firstly, dedicated signalling is an option for NW if the active BWP doesn’t provide broadcast updated SI, it is not the unique option for NW, switch to other BWP which provides broadcast SI is another option for NW, so for this question, it is up to NW how to handle the cases when the active BWP doesn’t provide broadcast SI.

Secondly, we agree with that if the UE’s active DL BWP is not configured with common search space, the UE will consider the active DL BWP can’t provide broadcast SI, so the UE is not required to acquire broadcast SIBs in this case. 

For the case that the active BWP does not have common search space, but common search space is configured in another BWP in dedicated signalling and the CORESET and common search space for broadcast SI are within the active DL BWP, using the same numerology as the active DL BWP, if the UE is required to monitor the CSS in another BWP, the calculation for the UE will increase, and for NW, not all the UE working on the current active BWP also configured with the overlapped BWP, so if parts of the UEs are required to receive SI by broadcast way, the others are required to receive SI by dedicated signalling or be switched to other BWP, it is un-unified for NW which may lead in complexity for NW.

	ETRI
	Yes
	We think the procedure can be the baseline and network can switch the UE to initial BWP as an alternative.


Summary to Q6:
6 companies said YES. 6 companies said NO. 3 companies think NW may provide updated system information by dedicated signalling if the UE’s active DL BWP is not configured with common search space. Based on majority view it is proposed:
Proposal#4a: If the UE’s active DL BWP is not configured with common search space then UE is not required to acquire SI updates from broadcast in overlapping BWP.

Proposal#4b: NW may provide updated SI by dedicated signalling if the UE’s active DL BWP is not configured with common search space.
Dedicated signaling for SI provisioning in Connected Mode 

In NR, RRC_CONNECTED UE can acquire the SI from broadcast if it is provided in the active DL BWP.  If it is not provided (i.e. SI-RNTI and P-RNTI common search space is not configured for the active DL BWP), the network should be able to  provide the SIBs required in Connected mode via dedicated signaling if it chooses to do so [7]. This is aligned with RAN1 answers in R1-1805726. The question is when and how the SIBs can be sent to the UE in dedicated signaling. For UEs in RRC_CONNECTED there are three scenarios when SI should be provided through dedicated signaling: a) SI update and b) PWS SIBs provisioning when common search space for SI (i.e. SIB1, OSI) is not configured for PCell’s active DL BWP and c) mobility (PCell change) [7], [8], [9].
Q7: Do companies share the view that SI should be provided through dedicated signaling: a) SI update, b) PWS SIBs and c) mobility (PCell change)?

	Company
	Yes/No 
	Comments

	Ericsson
	Not exactly
	Same as for Q6: The NW may provide the SI (that it considers relevant) by dedicated signalling.  

	Huawei, HiSilicon
	Yes
	These cases can also apply to broadcast SI.

	NTT DOCOMO
	No
	A sensible NW provides common search space and CORESET for all BWPs. According to the RAN1 answer, the NW can assign them within the overlapping are across all the BWPs. Thus, the SI update via dedicated signalling should be optional and NW choice.

	OPPO
	No
	We also think “may” is better than “should”.

	Intel
	Yes
	If the network wants the UE to receive the SI updates.

	Samsung
	Yes
	In case of a) SI updates if the SI updates are needed for proper system operation then NW should provide to the UE through dedicated signalling.

For PWS SIBs these should be provided through dedicated signalling if cannot be provided through broadcast in active DL BWP.

For PCell change (i.e. handover) at least the MIB contents, SIB1 and access control parameters should be provided to the UE through dedicated signalling. We prefer entire SIBs are provided to the UE. Other SIBs depends on whether the BWP is initial BWP or some other active BWP. 

	Interdigital
	Yes partially
	We agreed in the previous meeting that the UE may receive the updated SI in its active BWP if it is broadcasted.

a) Yes partially: SI update to be received in dedicated only if it is not broadcasted in the active BWP or not needed by the UE

b) Yes partially: SI update to be received in dedicated only if it is not broadcasted in the active BWP 

c) Yes: In HO the SI is received in dedicated in servingCellConfigCommon IE

	ZTE
	Mostly Yes
	Similar comments as Q6 also apply here. 

Also, for PWS, since there could be several consecutive messages, sending these to all the CONNECTED UEs will lead to considerable signalling overhead (especially in case of emergencies). Also considering that the PWS is common for all cells/BWPs within one area, it is preferable to limit the delivery of PWS on SI only (i.e. not support delivery of PWS over dedicated signalling). 

	Fujitsu
	No
	SI can be provided by dedicated signalling. There are also other options, such as NW’s DCI switching to the initial BWP or UE’s MIB acquisition in the initial BWP in measurement gaps. 

	LG
	Yes, if ‘should’ is changed to ‘may’
	RAN2 already agreed in Athens that the UE does not switch active BWP autonomously for reception of SI broadcast. If UE’s active BWP is not overlapped with initial BWP, UE will expect dedicated signalling.

	ITRI
	No
	We think it is optional for the network to provide SI by dedicated signalling. If SI is provided neither by broadcast nor by dedicated signalling, UE in connected mode does not acquire SI in connected mode.

	NEC
	Yes, technically
	For a) SI update and c) mobility, this is aligned with the previous agreements.
For PWS, although this is the way the network can/has to do with the assumption here, we think if the network supports the PWS, the network should support the PWS via broadcast in the PCell regardless of BWPs by configuring the CSS and CORESET.

	CATT
	Yes
	If NW chooses to provide that SI by dedicated signalling, the three cases all can provide the SI by dedicated signalling.

	ETRI
	Yes
	Dedicated signalling can be the baseline for all cases.


Summary to Q7:
10 companies said YES. 4 companies said NO. One company think NW may provide updated system information by dedicated signalling in case of a) SI update, b) PWS notification and c) mobility (PCell change). Based on majority view it is proposed:
Proposal#5: NW may provide updated SI by dedicated signalling in case of a) SI update, b) PWS notification and c) mobility (PCell change). 
If the answer to Q7 is yes then regarding the how part, the proposal in [7], [9] is to use the NR RRCReconfiguration message to include the updated SIBs and PWS SIBs required by the RRC Connected UE (i.e. addressing scenarios a and b). For the mobility (PCell change i.e. scenario c), the proposal in [8] is the network provides through dedicated signalling the entire SIBs of target cell required in connected (but with delta compared to SI of source cell). This would be through NR RRCReconfiguration message.
Q8: Do companies share the view that the NR RRCReconfiguration message can be used to provide SI through dedicated signalling in connected for scenarios a) SI update, b) PWS SIBs and c) mobility (PCell change)?

	Company
	Yes/No 
	Comments

	Ericsson
	Yes
	There is also a significant difference between "SI-Update and PCell change" compared to "PWS". The former is primarily about lower layer parameters for which we have already suitable signalling (see above, ServingCellConfigCommon...). 

The PWS is not only applicable to certain serving cells or BWPs. Hence, it is not and should not be provided in ServingCellConfigCommon but rather further up in the ASN.1 structure.

	Huawei, HiSilicon
	Yes/No
	No strong view. But considering SI request in CONNECTED state, it is beneficial to have a common RRC message to provide SI for both SI request and SI update cases.

	NTT DOCOMO
	Yes for a), c) No for b)
	Regardless of this email discussion, a) and c) is available via dedicated signalling, according to the current ASN.1. It is not clean to us why b) PWS SIBs have to be provided via dedicated signalling… It makes sense to assume that the NW ensures the reachability of PWS SIBs to the UE via broadcast at any time.

	OPPO
	Yes
	

	Intel
	Yes
	NR RRCReconfiguration message can be used for all scenarios. But how to send the SIB or contents of the SIB should be further discussed.

	Samsung
	Yes
	NR RRCReconfiguration message can be used as baseline. Details should be discussed in ASN.1 design.

	Interdigital
	Yes
	It is desirable to have a common RRC message for the three scenarios through RRCReconfiguration message.

	ZTE
	Yes
	No strong view but we agree that RRCReconfiguration message could be used as baseline. 

	Fujitsu
	Yes
	

	LG
	Yes
	

	NEC
	Yes
	

	CATT
	Yes
	No new RRC signalling is needed to be introduced. Some extension is needed to include all the necessary SI.

	ETRI
	Yes
	Common RRC message can be used for all scenarios.


Summary to Q8:
14 companies said YES. One company said YES for a), c) and NO for b).

Based on majority view it is proposed: 
Proposal#6: RRCReconfiguration message can be used to provide SI through dedicated signalling in connected for scenarios a) SI update, b) PWS notifications and c) mobility (PCell change)

In [8] it is further highlighted that the current ASN.1 only facilitates SI update for an SPCell by reconfiguration with sync. This would also mean the PCell SI update would require a reconfiguration with sync. It is argued that some SI changes may not really require a synchronous reconfiguration so it could actually be left up to network implementation when to use reconfiguration with sync. This can be achieved by means of a condition rather than by a limitation in the ASN.1
Q9: For PCell SI update do companies agree to relax the ASN.1 limitation the NR RRCReconfiguration can performed without reconfiguration with sync (i.e. left to network implementation)?

	Company
	Signaling Option 
	Comments

	Ericsson
	No
	"Leaving it to NW implementation" means that we create two possible options that UEs must be tested for. 

SI updates are a rare event and cases where the UE cannot acquire the information from broadcast are even less typical. 

And most parameters that are on the ServingCellConfigCommon level (or below) require a certain level of synchronization between UE and NW making it anyway preferable to use the synchronized procedure.

Hence, no need to add additional options. 
Note that PWS information would not be in the ServingCellConfigCommon branch and could hence be updated without sync (without HO).

	Huawei, HiSilicon
	Yes
	If a configuration of SI can be updated by UE reading MIB/SIB, it should be possible to be updated with RRCReconfiguration without reconfiguration with sync.

	NTT DOCOMO
	No
	Was it agreed to rely on reconfiguration with sync in the Athens meeting? No need to revisit in Rel-15.

	OPPO
	Yes
	

	Intel
	Yes
	SIB1 contains not just the ServingCellConfigCommon but also other information e.g. access control parameters, cell selection info etc. For this, it would seem that reconfiguration with sync is not needed for changes to this other information

	Samsung
	Yes
	NW can decide in what situation reconfiguration with sync is needed and in what scenarios it is not needed. UE simply follows what the NW decides.

	Interdigital
	Yes
	Update of SI does not require reconfiguration with sync, so it would be desirable to allow sending an  RRCReconfiguration for SI update without the UE having to perform synchronous reconfiguration.

	ZTE
	Yes
	

	Fujitsu
	Yes
	It is preferred that SI update can be performed without reconfiguration with sync for simplicity. 

	LG
	No
	Assuming that SI won’t be frequently updated, using reconfiguration with sync seems sufficient.


	ITRI
	No
	Though some SI update may not relates to lower reconfiguration (e.g., PWS notification), most of the case UE needs to align with the configuration of the network before acquiring network services (e.g., RA, paging, access control). Leaving to network implementation may increase the complexity in specification to cope with different cases.

	NEC
	No
	Same view as LG.

	CATT
	Yes
	Agree with Huawei, in LTE the connected UE doesn’t need to perform reconfiguration with sync when the SI is updated. And for PWS, reconfiguration with sync is not necessary either.

	ETRI
	Yes
	Agree with Samsung


Summary to Q9:
10 companies said YES. 5 companies said NO.

Based on majority view it is proposed: 

Proposal#7: RRCReconfiguration can perform SI updates without reconfiguration with sync (i.e. left to network decision in what situation reconfiguration with sync is needed)
Another issue raised in [10], the RRC_CONNECTED UE to report their concerned SIs to network in order to enable the network to just transmit their concerned SI to UEs by dedicated RRC signalling when SI changes. This can be interpreted as UE sending SI request in RRC_CONNECTED. This would again revert the previous RAN2 agreement copy pasted below:
Agreement

1
On demand request for SI in connected will not be specified in R15 (can be specified in a later release when SIBs are defined that would benefit from this mechanism).

As a consequence the network provides all the updated SIB. In R15 except the PWS SIB rest of the OSI is of UE interest. However, for provisioning PWS SIBs through dedicated signalling the network should know whether the UE is ETWS/CMAS capable.

Q10: Do companies share the view that all the updated SIBs can be provided to the UE through dedicated signalling in connected and there is no need for SI request message from the UE?

	Company
	Yes/No 
	Comments

	Ericsson
	Yes
	The NW knows which UE is on which BWP and hence it knows which UE is able to acquire SI and which is not. Hence, no need for additional requests from the UE. 

	Huawei, HiSilicon
	No
	We do not agree with the interpretation “This can be interpreted as UE sending SI request in RRC_CONNECTED”. 
The proposed indication is not to request SI, but to provide the network the information about the concerned SIBs for the connected UE, so that the network does not need to send all the updated SIBs to each UE at each SI update, but only need to send the required SIBs to the concerned UEs. 
These SIBs include ETWS/CMAS SIB, UTC time information SIB and future MBMS/D2D/V2X SIBs, which some UEs may not be interested in or not capable of reading.

	NTT DOCOMO
	Yes (if NW wish to do so)
	Again, this is NW choice and so it is not a convincing reasoning to revisit our agreement in Rel-15.

	OPPO
	Neither of YES or NO
	We don’t think NW need to provide all the SIBs to the UE if NW knows some SIBs are not needed.  However, we think that UE may not need to indicate which SIBs are needed to the network either.  Since the UE is in RRC_Connected state, we assume NW can know UE capability.  Thus, it seems sufficient to leave this for NW implementation which SIBs should be provided to the UE.  

	Intel
	Yes
	As per the agreement for Rel-15

	Samsung
	Yes
	No need for additional requests or indications from the UE

	Interdigital
	Yes
	We already agreed to not have SI request in connected mode for Rel.15.

	ZTE
	Yes
	

	Fujitsu
	Yes
	It can be up to the network implementation to determine which updated SIBs are sent to the UE, e.g. based on UE capability.

	LG
	Yes
	

	ITRI
	Yes
	We agree that network can choose to send all or just the UE interested updated SI to UE, but it is not preferred for UE in connected mode to send SI request. Network should know the UE capability and may also know the interested SIBs of the UE.

	NEC
	Yes
	By allowing this way, actual handling of the SIB delivery can be under network control/choice.

	CATT
	Yes
	In R15, there is no need for SI request message from UE.

	ETRI
	Yes
	SI request is allowed only in idle/inactive state as in the previous RAN2 agreement.


Summary to Q10:
12 companies said YES. 2 companies said NO. One company said neither YES nor NO.

Based on majority view it is proposed: 

Proposal#8: No need for additional requests from the UE to the NW to determine which SIBs to be provided in dedicated signalling.

Q11: Do companies share the view that for PWS SIBs to be provided to the UE through dedicated signalling in connected the NW needs to know whether the UE is ETWS/CMAS capable?

	Company
	Yes/No 
	Comments

	Ericsson
	Yes
	Even though not essential, a corresponding UE capability bit could be added. 

	Huawei, HiSilicon
	Yes
	The question is same as Q10, i.e. whether to indicate to the network the UE is interested in ETWS/CMAS information, so that the network does not need to send ETWS/CMAS to the UE which is not interested in or is not capable of ETWS/CMAS. 

This indication is necessary and the question actually is how to send this indication, i.e. whether to use ETWS/CMAS capability signalling or use a common indication for the interested SIBs. 
We prefer the latter one, because there are other SIBs which also need the similar interest indication, such as UTC SIB and future MBMS/D2D/V2X SIBs.

	NTT DOCOMO
	Yes in general but No for capability bit
	We’re of opinion that PWS is an essential service for standalone operations and should be mandatory w/o capability bit if a UE supports the NR standalone mode.

	OPPO
	Yes
	We think this is needed for RRC_Connected UE.

	Intel
	Yes
	Not really essential, but is good practice not to send unnecessary information to UE.

	Samsung
	Yes
	

	Interdigital
	Yes
	We agree with Ericsson, a UE capability bit could be added

	ZTE
	Preferably No
	For PWS, we think providing multiple consecutive messages via dedicated signalling during emergencies may result in significant signalling overhead – see Q7 

	Fujitsu
	Yes
	

	LG
	Yes
	

	NEC
	Yes
	

	CATT
	Yes
	 If the UE is un-capable of ETWS/CMAS, the UE can’t decode the ETWS/CMAS content in the dedicated signalling which will lead in the error of this RRC signalling, UE may initiate RRC reestablishment which is not needed in actually.

	ETRI
	Yes
	


Summary to Q11:
13 companies said YES. One company said NO. One company said YES but NO to capability bit.

Based on majority view it is proposed: 

Proposal#9a: PWS SIBs can be provided to the UE through dedicated signaling.

Proposal#9b: Need for capability bit for ETWS/CMAS to be further discussed.

SI provisioning through broadcast in active DL BWP

There seems common view in [7], [11], [12] that RRC_CONNECTED UE can acquire the SI from broadcast if it is provided in the active DL BWP i.e. if SI-RNTI and P-RNTI common search space is configured for the active DL BWP. However, [11], [12] propose that the updated SI broadcast in UE’s active DL BWP is temporary. It can be argued that how long the updated SI broadcast is performed should be left to network implementation. From UE behaviour point of view UE simply acquires the updated SI from the start of the modification period boundary or apply immediate update in case of PWS SIBs.  

Q12: Do companies share the view that updated SI broadcast in UE’s active DL BWP (i.e. when SI-RNTI and P-RNTI common search space is configured) is left to network implementation?

	Company
	Yes/No 
	Comments

	Ericsson
	Yes
	No need to optimize

	Huawei, HiSilicon
	Yes
	

	NTT DOCOMO
	Yes
	

	OPPO
	Yes
	No need to optimize

	Intel 
	Yes
	

	Samsung
	Yes
	If SI-RNTI and P-RNTI common search space is configured UE simply assumes SI will be broadcasted in the SI-windows as long as the common search space remains configured. If NW wants to keep the broadcast temporary then common search space should be reconfigured.

	Interdigital
	Yes
	It should be transparent to the UE whether the SI is broadcast all the time or only at SI change.

	ZTE
	Yes
	

	Fujitsu
	Yes
	

	LG
	Yes
	RMSI should be always broadcast while Other SI may be temporarily broadcast depending on gNB’s decision.

	ITRI
	Yes
	

	NEC
	Yes
	

	CATT
	Yes 
	Considering the SI updated occurs infrequently, so it is a waste if the NW broadcast the SI always, so temporarily broadcast SI can reduce the overhead of NW. how long the updated SI broadcast should be up to NW.

	ETRI
	Yes
	


Summary to Q12:
All companies said YES. Based on majority view it is proposed: 

Proposal#10: Updated SI broadcast in UE’s active DL BWP when SI-RNTI and P-RNTI common search space is configured (i.e. how long to broadcast) is left to network implementation.
Any other Issue
Companies are welcome to raise any other relevant issue left-out from the contributions submitted to RAN2#101Bis under AI 10.4.1.6.7 (i.e. System information reception in connected mode) for which there can be converging view leading to quick consensus.

	Company
	Any other issue leading to quick consensus

	Huawei, HiSilicon
	Whether the connected UE needs to read the UTC time information SIB (i.e. SIB 9) and how the UE should read SIB9 if the active BWP is not the initial BWP?


	Fujitsu
	For a UE in connected mode, it is expected that UE only monitors paging for SI update or ETWS/CMAS notification. If CSS for SI is not configured in the UE’s active BWP, dedicated signalling can be used to provide the updated SI or ETWS/CMAS notification, or the network can switch the UE to the initial BWP before sending paging. Thus in this case, paging reception in the UE’s active BWP would be of little use and can be skipped. 

	
	

	
	

	
	

	
	


Summary of email discussion
15 Companies in total participated in this email discussion. Rapporteur thanks to all companies responding to the email discussion.
Following proposals are recommended to be discussed and agreed:

Proposal#1: Updated MIB contents shall be re-acquired from MIB broadcast by RRC_CONNECTED when the UE’s active DL BWP is initial DL BWP.

Proposal#2: It needs to be further discussed if measurement gap configuration is required by the UE to re-acquire the MIB when the UE’s active DL BWP is initial DL BWP.
Proposal#3: Updated MIB contents are not required to be provided to UEs in RRC_CONNECTED when the UE’s active DL BWP is NOT initial DL BWP.
Proposal#4a: if the UE’s active DL BWP is not configured with common search space then UE is not required to acquire SI updates from broadcast in overlapping BWP.

Proposal#4b: NW may provide updated SI by dedicated signalling if the UE’s active DL BWP is not configured with common search space.

Proposal#5: NW may provide updated SI by dedicated signalling in case of a) SI update, b) PWS notification and c) mobility (PCell change). 
Proposal#6: RRCReconfiguration message can be used to provide SI through dedicated signalling in connected for scenarios a) SI update, b) PWS notifications and c) mobility (PCell change)

Proposal#7: RRCReconfiguration can perform SI updates without reconfiguration with sync (i.e. left to network decision in what situation reconfiguration with sync is needed)
Proposal#8: No need for additional requests from the UE to the NW to determine which SIBs to be provided in dedicated signalling.

Proposal#9a: PWS SIBs can be provided to the UE through dedicated signaling.

Proposal#9b: Need for capability bit for ETWS/CMAS to be further discussed.

Proposal#10: Updated SI broadcast in UE’s active DL BWP when SI-RNTI and P-RNTI common search space is configured (i.e. how long to broadcast) is left to network implementation.
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RAN2 #101 Agreements


 Monitoring of paging by the UE and SI reception by the UE is only for the NR PCell while the UE is in connected mode.





 Provision of SI required for the connected mode UEs by dedicated signalling is an option for the network.





 UE acquires SI broadcast required for the connected mode UE from within the UE's active BWP, if it is provided. (Paging is also provided in UE's active BWP as previously agreed). If it is not provided in the UE's active BWP then the UE does not acquire SI broadcast from within that BWP (i.e. the UE does not switch active BWP autonomously for reception of SI broadcast).


RRC_CONNECTED UE monitors for SI update notification in any paging occasion (if the UE is provided with common search space to monitor paging in connected)
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