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Introduction
This is the trigger of the offline discussion #15:

· Offline discussion to progress the further details of the solution. E.g. whether MIB is provided or not on the BWP, whether it is just provided temporarily after and SI change, numerology details, capability, anything special needed for case of overlapping BWP,  etc (Offline discussion #15, LG)
RAN2 recently made the following agreements on SI reception in BWP this week:
Agreements

1:
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.

2
Provision of SI required for the connected mode UEs by dedicated signalling is an option for the network

3
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) 

Companies are requested to provide their view.
Discussion
Issue 1: Broadcast of MIB in UE’s active BWP
RAN2 agreed that UE acquires SI broadcast required for the connected mode UE from within the UE's active BWP. The UE does not switch active BWP autonomously for reception of SI broadcast. Thus, UE does receive all SIBs required for RRC_CONNECTED within the UE’s active BWP.
One remaining issue is whether MIB is broadcast or not on the BWP where UE receives SI. 
Question 1.0: Does UE in RRC_CONNECTED receive MIB as well as SI within the UE’s active BWP (if gNB decides to provide SI within that BWP)?
Please provide your view on question 1.0
	Company
	Yes or no
	Remark

	Huawei
	Yes/No
	If the UE’s active BWP is overlapped with the cell defining SS/PBCH block, it is for sure that the UE can receive MIB on the active BWP.

However, if the active BWP is not overlapped with the cell defining SS/PBCH block, it is unclear how the UE can receive MIB in the UE’s active BWP, considering that there is no common search space for MIB. In this case, we prefer the UE to read MIB on the cell defining SS/PBCH block using measurement gaps, as anyway the UE should perform measurement based on the cell defining SS/PBCH block.

	CATT
	No
	If the UE’s active BWP is same as cell defining SS/PBCH block, the UE will read MIB from the cell defining SS/PBCH block.
Otherwise, the network should ensure the change of active BWP to the cell defining SS/PBCH block in order for the UE acquire MIB. 

MIB is only provided in the cell defining SS/PBCH block.

	Qualcomm
	Yes
	If UE needs to acquire the MIB from the initial BWP, that requires e.g. RAN to configure gap(s) so that UE can switch to the initial BWP for the MIB acquisition, which looks very complex. So, we want to stick to the agreed principle that RAN to provide SI (MIB + other SI) over the active BWP.

	Samsung
	
	UE autonomously does not switch BWP to receive MIB. UE receive MIB contents in active BWP.

Numerology used for PBCH is pre-defined per carrier. So PBCH cannot be always broadcasted in active BWP.

	Nokia
	
	UE does not need to receive MIB – RAN provides MIB+SIB1 (or at least parameters send on those) to UE on active BWP as agreed. Or what would be parameter in MIB that cannot be provided on active BWP.

	Intel
	It depends (yes in only certain cases, and in some cases, only to certain UEs).
	If the NW has SSB with PBCH in the active BWP and if the active BWP numerology is the same as the SSB numerology, then UE can read the MIB. 

Otherwise, it comes down to the NW providing measurement gaps for the UE to access the SSB ( and here we are not sure if the SSB has to contain PBCH).

Also the measurement gaps provided by the NW, could also be used for other RRM activities, and it may need RAN4 to confirm if any random gap occasion can be used by the UE to read the SSB (assuming PBCH is present in this SSB).

This is because the NW can always configure CSI-RS that are UE specific for RRM purposes (and RLM-RS for RLM).

Also, we have the case of different numerologies of the SSB carrying PBCH with the BWP numerology. And the UE’s capability to process both numerologies is optional.

	vivo
	Yes/No
	UE should receive the MIB in the active BWP. 
In case the UE’s active BWP has cell defining SS/PBCH block, the UE will receive the MIB from the cell defining SS/PBCH block. Otherwise, the UE cannot receive MIB. 

	Lenovo/ MotM
	Yes/ No
	If MIB is broadcasted in the current BWP then the UE can acquire it, otherwise not. As pointed out by many companies above, it may not be always possible to broadcast MIB in the current BWP.

	Interdigital
	No
	Reception of the MIB depends on the presence or not of SS/PBCH block within the UE’s active BWP. But since we cannot assume that the PBCH is always present in every active BWP, we can assume that the MIB is not provided in the UE’s active BWP unless the UE’s active BWP contains an SS/PBCH block

	OPPO
	No
	It seems better to let UE go back to cell defining SS/PBCH block to get MIB.

	Ericsson
	
	The RAN cannot provide all MIB parameters via dedicated signalling. 

The relevant parameters that are usually provided in SIB1 broadcast can only be provided in ServingCellConfigCommon but not per BWP. Hence, one cannot have a BWP-specific configuration for acquiring SI broadcast. 

Hence, the network has only the following options: 

1) Ensure that the active bandwidth parts overlaps entirely with the initial BWP or at least with the area in which SI is provided. Furthermore, the active BWP must have the same SCS as the initial BWP (which is used for the SI broadcast). 

2) If 1) is not ensured, the NW has the option to switch the UE's active BWP to the initial BWP using DCI. (this is possible unless the NW configures 4 "dedicatd BWP" .

3) Alternatively, the NW may provide updated SIB1 via dedicated signalling by triggering a reconfigurationWithSync (since the ServingCellConfigCommon is only provided there)

3a) The NW may provide other system information via dedicated RRC signalling as agreed in the SI (if this solution if found to be feasible)

4) Alternatively, the NW may release the UE's RRC connection to force it to re-read all relevant SI before accessing the cell again. 

5) Finally, the NW may decide that the update to SI is not relevant for the UE. The UE may then not acquire the new SI until one of the previous cases 


If we conclude that MIB is not provided on the BWP where UE receives SI, it should be further discussed how UE acquires MIB. One option is that gNB provides UE with MIB contents needed to decode SIB1 by using dedicated signalling. Another option is that if MIB is not provided within the UE’s active BWP, UE switches to its cell defined SSB to read MIB e.g. during measurement gaps, as suggested in R2-1801819. Someone could alternatively suggest that if MIB is not provided on the UE’s active BWP, updated SI is always provided to the UE via dedicated signalling.
Question 1.1: If MIB is not provided on the BWP where UE receives SI (i.e. if the answer to Question 1.0 is NO), how does UE acquire MIB contents to decode SI?

Please provide your view on question 1.1, particularly if you think that MIB is not provided on the BWP where UE receives SI.
	Company
	Dedicated signalling, switching to CB-SSB,….
	Remark

	Huawei
	We prefer the UE to read MIB on the cell defining SS/PBCH block using measurement gaps, as anyway the UE should perform measurement based on the cell defining SS/PBCH block.
	The UE does not need to switch its active BWP for this case.

	CATT
	Another option is that the network commands the UE change of active BWP to cell defining SS/PBCH block. 
	Provide the MIB over dedicated signalling or the network to command the UE to switch the active BWP to cell defining SS/PBCH.

	Samsung
	Dedicated signalling
	gNB can provide the contents of MIB in dedicated signalling.

Similar to SI, UE autonomously does not switch active BWP for receiving MIB.

	Nokia
	dedicated signalling
	

	Intel
	Dedicated signalling
	MIB contents are small and MIB change is very infrequent.

	vivo
	Dedicated signalling
	gNB should ensure that the UE can received the MIB. 

	Lenovo/ MotM
	Dedicated signalling if no MIB is transmitted (e.g. Numerology of the current BWP is different)
	

	Interdigital
	Dedicated signalling
	Similar to the discussion on SI, we should avoid that the UE needs to switch to another BWP to read MIB.  If the NW requires the UE to receive the contents of the MIB, it should provide the parameters in dedicated signalling

	OPPO
	Switch to cell defining CB-SSB using measurement gaps
	If UE switches BWP just for purpose of MIB, it seems too much.

	Ericsson
	Not at all
	See comments to previous question: It is neither possible nor necessary. 


Issue 2: Temporary SI broadcast in UE’s active BWP
The SI could be always broadcast in every BWP where UE is active. However, this approach may be wasteful.
As proposed in R2-1802321, one efficient way of broadcasting SI in a BWP could be to only broadcast it temporarily after SI update. That is, when the SI is updated, the SI is broadcast, starting at the SI modification period boundary where the SI update is executed (or immediately if the update concerns ETWS/CMAS parameters), for a limited time or a limited number of times, e.g. during a SI modification period or only once or twice.
Question 2.0: Is it allowed that gNB only temporarily broadcasts SI to UE within UE’s active BWP after SI change?
Please provide your view on question 2.0.
	Company
	Yes or no
	Remark

	Huawei
	Yes
	It is network implementation. The UE should not expect that the network would broadcast SI forever.

	CATT
	yes
	This is a good compromise solution considering the UE interruptions and signalling overhead.

	Qualcomm
	Yes
	We don’t see any problem with that gNB only temporarily broadcasts SI to UE on the UE’s active BWP after SI change. All UE has to do is acquiring SI and it doesn’t matter whether the SI is broadcast temporarily or permanently.

	Samsung
	Yes
	Its up to network implementation

	Nokia
	
	up to network implementation

	Intel
	Yes
	Upto gB.

	vivo
	Yes
	Up to NW implementation. 

	Lenovo/ MotM
	Yes
	gNB may broadcast temporarily. The question is if can also broadcast MIB (or the SIB1 acquisition related info is dedicatedly sent).

	Interdigital
	Yes
	It is up to NW implementation, but we should not preclude the NW transmitting this only temporarily.

	OPPO
	YES
	This is a necessary from our point of view.

	Ericsson
	No (In selected cases only)
	We believe that it is not possible to provide SIB1 temporarily unless we do quite significant changes. E.g. the UE may decide to detect SI updates based value tag. But if SIB1 is not available, the UE cannot verify it. 

Also for other SIBs, the applicability of temporary broadcast is limited. E.g. if the SIB1 indicates that a certain SIB is provided, it shall also be available. If it is not available, the UE must have the possibility to request it (as agreed earlier). If the NW would decide not to provide the SI anyway for a long time, the UE may need to be defined. And if the UE would temporary not indicate that a certain SIB is present (to avoid that the UE searches for it), the UE would release the SIB version that it acquired previously. Hence, it is not obvious how to broadcast SI only when it is updated but not in between... unless the NW offers On-Demand SI. 

Hence, we think that this solution is only feasible for SIBs that are temporarily needed such as ETWS. I.e., the NW would broadcast it as long as it is valid/required (like today). 


If gNB is allowed to temporarily broadcast SI, one remaining issue would be that there may be some UEs that fail to receive temporarily broadcast SI and then won’t receive the SI after gNB stops broadcasting the SI. If this problem is critical, we should further discuss how those Ues can acquire the SI. One possible way is that if the UE fails to receive temporarily broadcast SI, the UE can request the updated on-demand SIB(s) as in R2-1802321.

Question 2.1: If SI is temporarily broadcast within UE’s active BWP, some Ues may fail to receive the SI. Should we solve this problem? If the answer is YES, how does UE acquire the lost SI in the end?
Please provide your view on question 2.1.
	Company
	Yes or no
	Remark (e.g. if the answer is Yes, how does UE acquire the SI in the end?)

	Huawei
	No
	The network should guarantee that all the Ues in a BWP should be able to acquire the needed SIBs.

	CATT
	No
	The network should take care of such situation not to occur. 

	Qualcomm
	No
	If RAN wants to increase the probability of successful SI acquisition, then RAN can notify BCCH modification notification more than once towards the Ues. In other word, the problem can be addressed by smart NW implementation.

	Samsung
	No
	

	Nokia
	No
	

	Intel
	No
	gNB has to ensure this

	vivo
	No
	This is also can leave to network to ensure. 

	Lenovo/ MotM
	No
	Assuming that there is some guarantee allowing a reasonable/ predictable time until which the said SIBs shall be broadcasted (like end of the modification period).

	Interdigital
	No
	If the NW transmits for long enough after modification, a UE can be guaranteed to get it.  It does not have to be permanent.

	OPPO
	No
	This should be solved by NW implementation.

	Ericsson
	No
	(see answer to previous question)


Issue 3: Different numerologies
It is currently specified in 38.300 that when multiple numerologies are mixed on a single carrier, only the default one is used for system information broadcast and paging. 
In addition, RAN1 agreed that:

Agreements in RAN1#AH3:

· The numerology for on-demand OSI via broadcast delivery is assumed by the UE to be the same with the numerology for RMSI

Agreements in RAN1#90bis

· The initial active DL BWP is defined as frequency location and bandwidth of RMSI CORESET and numerology of RMSI.

· For Pcell, the default DL BWP (or DL/UL BWP pair) can be configured /reconfigured to a UE. If no default DL BWP is configured, the default DL BWP is the initial active DL BWP.

· Paging DCI and Message numerology is the same as RMSI.

Meanwhile, RAN2 recently agreed that UE acquires SI broadcast required for the connected mode UE from within the UE’s active BWP, if it is provided. As Intel pointed out, if UE’s active BWP can be configured with different numerology than the numerology of UE’s initial BWP, we should clarify how SI is provided to this UE in case that the numerology of UE’s active BWP is different than the numerology of initial BWP.
One simply option is that UE receives SI within UE’s active BWP regardless of whether or not the numerology of UE’s active BWP is different than the numerology of initial BWP. However, this option seems not aligned with the RAN1 agreements because the initial active DL BWP is defined as numerology of RMSI. Alternatively, if the numerology of UE’s active BWP is different than the numerology of initial BWP, Gnb could provide SI to the UE via dedicated signalling. Or, gNB could direct the UE to initial/default BWP before transmission of updated SI, so that the UE would receive broadcast SI from initial/default BWP.
Question 3: If the numerology of UE’s active BWP is different than the numerology of initial BWP, how should gNB provide SI to UE?

· Option 1: UE receives SI within UE’s active BWP regardless of whether or not the numerology of UE’s active BWP is different than the numerology of initial BWP.

· Option 2: gNB provides SI to UE via dedicated signalling, if the numerology of UE’s active BWP is different than the numerology of initial BWP.

· Option 3: gNB switches UE to initial/default BWP where UE receives SI update after switching, if the numerology of UE’s active BWP is different than the numerology of initial BWP.
· Any other option?
Please provide your view on question 3.

	Company
	Option
	Remark

	Huawei
	
	We may need to check with RAN1 whether multiple numerologies can be supported in a cell in Rel-15. My current understanding is that in Rel-15 there is only one numerology even in a PUCCH cell group.

	CATT
	
	All options 1 to 3 are possible from the network side as implementation options. Only concern is that whether the UE can receive SI on numerology different from the initial BWP. We think the provisioning of SI on active BWP is temporary as commented in Issue 2. The possibility and impacts on RAN1 if the UE is required to receive SI on multiple numerologies should be checked with RAN1. 

	Qualcomm
	Option 1
	That’s the agreed option. Option 2 is also fine.

	Samsung
	½/3
	Option 2 and Option 3 are up to network implementation. If common search space is configured in UE’s active BWP, after receiving the SI update notification, UE receives the SI in its active BWP.

	Nokia
	
	Up to NW implementation. all the relevant parameters should be possible to be send on dedicated signalling.

	Intel
	2
	We prefer option2. For #1, it depends on the UE capability and not all UEs can do this.  For #3, assuming the initial BWP is also configured as a dedicated BWP for the UE, the UE needs to be informed about the SI change, otherwise the UE does not need to read the SI (unless the NR timers on periodical maintenance of SI is agreed for the UE in connected mode).

	vivo
	1/2
	We suppose this should be network implementation. But whether the UE can receive SI on the active BWP with different numerology from the initial BWP. Whether it should be confirmed with RAN1?
For Option3, we still think the network may not know what exactly changed system information is needed for the UE. 

	Lenovo/ MotM
	Option 2 or 3 (based on the network implementation)
	

	Interdigital
	Option 1
	Option 1 was agreed on Monday.  However, if the UE cannot receive the SI with a numerology different than the numerology of the active BWP, then then RAN1 agreement needs to be changed to support this case and they should be notified.  Otherwise, option 2 is ok.

	OPPO
	
	Slightly prefer Option 2 or Option 3.  Option 3 is not preferred.

	Ericsson
	2 or 3 

of by release

or not at all
	The NW may send it by dedicated signalling (using reconfigurationWithSync for "SIB1") and a to-be-defined-mechanism for the other SIBs. 

Or, the NW may release the RRC connection

Or, the NW may decide not to update the SI at all (if it is acceptable that the UE continues without SI update)


Issue 4: Overlapped BWPs
During the previous discussion, Huawei pointed out that a BWP where paging and SI are broadcast (e.g. initial/default BWP) may be overlapped with a current UE’s active BWP. In this case, if UE’s active BWP does not provide paging and broadcast SI, someone could think that connected UE which is currently active in one BWP may be able to receive paging and SI from another BWP (e.g. the initial/default BWP) overlapped with the UE’s active BWP, without BWP switching. 
Others could say that if UE’s active BWP does not provide paging and broadcast SI, Gnb will provide SI via dedicated signalling regardless of overlapped BWP providing paging and SI. Thus, UE will only relay on UE’s active BWP for paging and broadcast SI.
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Accordingly, we propose to discuss whether or not UE can receive paging and SI from an overlapped BWP without actual BWP switching, if SI is not provided in UE’s active BWP.
Question 4: Can UE receive paging and SI from a BWP overlapped with UE’s active BWP, if SI is not provided in UE’s active BWP?

Please provide your view on question 4.

	Company
	Yes or No
	Remark

	Huawei
	Yes
	It comes for free that the UE reads paging and SI from the initial BWP, if the initial BWP is overlapped with the active BWP. Otherwise, the network should broadcast duplicated paging and SI on the two BWPs unnecessarily. Note that, as clarified online, it is impossible that overlapped common search spaces are configured on the two BWPs and the network only broadcasts DCI and the associated paging/SI just for once, due to the PRB indexing issue.
Note that in Rel-15, the only use case for the network to configure multiple BWPs is for power saving purpose, as only one numerology is supported in a cell. So the most possible configuration is that the network will configure two overlapped BWPs, one is wide and the other is narrow, so that the UE does not need to switch BWP for e.g. RRM measurement. 

	CATT
	NO
	For Rel-15, we think the simple approach on relying on dedicated signalling, if SI is not provided in active BWP is sufficient. Further enhancement could be discussed for future releases.

	Qualcomm
	NO
	It depends on the numerologies of the active BWP and the initial BWP. If they have the same numerology, then that may be possible otherwise, that’s impossible.

SI provisioning via the active BWP should be the solution.

	Samsung
	Yes
	In this scenario, our assumption is that numerology of UE’s active BWP is same as that of paging/SI.

	Nokia
	Yes
	Yes, SI is provided on active BWP as agreed this week.

	Intel
	No
	Even with same numerology and overlapping BWPs, as mentioned b Huawei, the type0 and type0A search spaces for both the BWPs do not overlap, and then it’s additional processing functionality of the UE to autonomously start using the CSS of the initial BWP, leaving the CSS config of the current active BWP. To us this looks like a recipe for issues. 

	vivo
	No
	In our understanding, it should be relied on the dedicated signalling for this case. 

	Lenovo/ MotM
	No?
	Let us keep it simple. UE does not need to care if there is an overlap with some other BWP to my current active BWP.

	Interdigital
	Depends on RAN1 decision
	RAN1 is still discussing the case of same C-SS for overlapping BWPs which would be required to support this
If this is agreed by RAN1, then yes we can assume that the gNB is providing the same SI and paging in the overlapping BWPs to UEs configured with the same C-SS.

	OPPO
	NO
	We think that simple and clean approach is to rely on dedicated signalling.

	Ericsson
	Yes (if same SCS)
	We believe that this is possible if the active BWP overlaps with the initial BWP (or at least with the PRBs used for SI) and if it has the same SCS. 


Issue 5: UE capability for simultaneous reception of unicast data and SI transmission in UE’s active BWP
Qualcomm pointed out in the previous RAN2 discussion that some UEs may not support simultaneous reception of unicast data and SI transmission. Thus, a capability bit could be defined to indicate to gNB whether UE supports simultaneous reception of unicast data and SI transmission. When SI is updated, gNB will schedule unicast transmission and SI transmission at the same time in PCell only for the UE supporting simultaneous reception of unicast data and SI transmission.

Accordingly, we propose to discuss whether simultaneous reception of unicast data and SI transmission in UE’s active BWP is mandatory or optional for a UE.

Question 5: Is simultaneous reception of unicast data and SI transmission in UE’s active BWP mandatory or optional for a UE?

Please provide your view on question 4.

	Company
	mandatory or optional
	Remark

	Huawei
	
	It may be difficult for RAN2 to answer this question. Let us leave it open now, and we can further study this issue.

	CATT
	
	We also think this needs to be kept open for the time, and could discuss together with mandatory/optionality of other features. 

	Qualcomm
	Optional
	It’s very challenging for UE to receive broadcast SI and unicast data in one TTI simultaneously. So UE should be able to indicate whether UE can receive them in the same TTI simultaneously or not so that RAN can avoid scheduling both of them in the same TTI for the UEs, which don’t support the simultaneous reception in the same TTI.

	Samsung
	
	Our assumption is that if SI is transmitted in a active BWP, it is transmitted using same numerology as the numerology of that active BWP. So we do not see any issue in simultaneously receiving the unicast data and SI.

	Nokia
	
	Same as Samsung. Please note that we agreed to provide SI on active BWP.

	Intel
	optional
	We agree with Q. Reception of PDSCH containing SI and PDSCH containing user data, even with same numerologies, is to be considered as optional for the UE.

	vivo
	Possible
	And we can also check with RAN1. 

	Lenovo/ MotM
	Optional
	Should be possible for some UEs at least otherwise SI transmission will be wasting lot of resources.

	Interdigital
	
	This can be discussed as part of capability discussion

	OPPO
	
	We think this needs to be further studied and seems not only RAN2 issue.

	Ericsson
	yes

(if same SCS)
	The NW needs to rely on that all UEs support this. Otherwise, a very different strategy for using BWPs will be needed. 


Any other issue or remark?
	Company
	Other issue or remark

	
	

	
	

	
	


Conclusion and Recommendation
Based on the views from companies, it is proposed to agree the following proposals for UE in RRC_CONNECTED:

Proposal 1: For UE’s active BWP where SI is broadcast except MIB, RAN2 should discuss whether it is feasible that gNB provides updated parameters of MIB to the UE via dedicated signalling for the UE to decode broadcast of updated SI within UE’s active BWP. If dedicated signaling of MIB is not feasible, it is proposed to agree that when MIB is not provided in UE’s active BWP, gNB may provide SI to UE via a dedicated signaling.
Proposal 2: RAN2 should discuss whether UE can receive paging and SI from initial BWP overlapped with UE’s active BWP while receiving transmission within UE’s active BWP, when both BWPs have the same numerology. If RAN2 has no clear understanding, RAN2 should send a LS to RAN1 for clarification with the following questions:
Question 1:   Can SI be broadcast in UE’s active BWP if the numerology of UE’s active BWP is different than the numerology of initial BWP? 

Question 2:
what is the numerology used for broadcasting SI in UE’s active BWP, if the answer to the Question 1 is YES?
Question 3:
Can UE support reception of broadcast SI within UE’s active BWP when the numerology of UE’s active BWP is different than the numerology of initial BWP?

Question 3:
Can the numerology of active BWP be different than that of initial BWP if the initial BWP is overlapped with UE’s active BWP?
Question 4:
Can UE support reception of broadcast SI from an initial BWP while receiving transmission in UE’s active BWP, when SI is not provided within UE’s active BWP but the initial BWP is overlapped with UE’s active BWP?

Proposal 3: RAN2 asks RAN1 whether simultaneous reception of unicast data and SI transmission in UE’s active BWP is mandatory or optional for UE.
Question 5:
Is simultaneous reception of unicast data and SI transmission in UE’s active BWP mandatory or optional for UE (e.g. when SI is broadcast in UE’s active BWP using a numerology different than that of UE’s active BWP)?
Proposal 4: If UE does not support reception of broadcast SI within UE’s active BWP (e.g. due to numerology or capability), gNB may provide SI to the UE via dedicated signaling

Proposal 5: Other SI may be only temporarily broadcast within UE’s active BWP after SI change. It is up to network implementation whether or not SI can be only temporarily broadcast within UE’s active BWP after SI change. RAN2 should discuss if temporary SI broadcast is only applied to ETWS/CMAS. RAN2 should confirm that if gNB provides RMSI in UE’s active BWP, RMSI is always broadcast in that BWP.
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