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1
Introduction
In this document we provide summary for offline discussion #07 on usage of first active BWP in Msg4.
2
Background of the offline discussion
This discussion was triggered in RAN2 NR-AH#4 as shown by excerpt from the chairman’s notes below:

R2-1810032
BWP during initial access
Nokia, Nokia Shanghai Bell
discussion
Rel-15
NR_newRAT-Core

-
MediaTek wonder if we even need first active BWP for initial access.The active BWP can be provided in a recofiguration message. Nokia think this would need reconfig with sync for the "6-1" UEs as this is the only way they can change BWP

-
LG think this will not need to be specified.

-
Huawei think current first active can only be used with reconfig with sync. Propose instead that the first active BWP can be configured in a reconfig without sync. Ericsson think this would result in some ambiguity period and in the end reconfig with sync may be faster.

-
Ericsson think the network doesn't know the UE capability when msg4 is sent. Nokia think all UEs support larger BW than 96 PRBs and hence the network could reconfigure to a large BW. Vodafone wonder if this is really possible because we have agreed IOT bits for BWs less than the maximum BW

=>
Offline discussion to progress whether first active BWP can be indicated in MSG4 (Offline discussion #07, Nokia)

The rest of the document illustrates the offline disucssion on the first active BWP configuration withi Msg4.
3
First active BWP configuration during initial access for NR SA
3.1
Issues to be discussed

The scope of the discussion is limited to the UEs supporting the so-called “UE capability 6-1”, which means the UEs supporting only RRC-based BWP switching (i.e. no DCI-based switching). This is because for those UEs, BWP change requires handover, whereas UEs that support DCI-based switching can switch BWP without RRC reconfigurations.
Based on the discussion on R2-1810032, the following points are proposed to be considered in this discussion:

· Can UE be configured with first active BWP that is not initial BWP in Msg4?

· If UE is configured with first active BWP other than initial BWP in Msg4, when does the UE do BWP switching to the first active BWP?

· How does network know which BW to configure for the first active BWP in MSg4?
3.2
Question 1: Can UE be configured with first active BWP in Msg4?
Since BWP configuration is given in ServingCellConfig, it would be possible to configure BWPs during Msg4. However, since RAN2 has only discussed EN-DC, the conditions do not currently allow that, so a change would be required to the ASN.1 condition.

Therefore, companies are requested to provide feedback to the following question:

Question 1: Should it be possible to configure UE with first active BWP (different from initial BWP) using Msg4?
	Company
	Comment

	Huawei
	Maybe not necessarily in Msg4 as the UE capability has not been reported to the network yet as discussed below. Actually it is not urgent for the network to configure the first active BWP before receiving the UE capability as the initial BWP can be used for the initial signalling.

Our proposal in R2-1810638 is that “The network can configure the first active DL/UL BWPs in the first RRC reconfiguration message with the UE-specific BWP configurations after initial access” after receiving the UE capability.

	Intel
	Yes, as long as the UE capability is already known at the NW. This would be like any other RRC based BWP reconfiguration, just sent on MSG4 in this case. In connection resume cases, the NW may know the UE capability already.

	Mediatek
	It’s possible for resume case. But a unified solution is preferred for both of the cases for the network with/without UE capability. 

If UE capability is not available at the network side, it’s not clear how network to make the proper configuration for the first active BWP. 

· If the configuration of the first active BWP is beyond UE capability, there is a risk that UE is unable to apply the configuration. It’s very likely that UE will go back to IDLE. 

· If the configuration of the first active BWP is configured in a conservative way, another reconfiguration is still required after RRC connection is established. 

It’s a minor optimization to provide the first active BWP in Msg4. 

	Vodafone
	Obviously, I like to speed up the UE to receive the bigger BWP then initial one, but I think that solution proposed will only work if there are more than max bandwidth per band which is mandatory without IoDT bits to be supported.

	Nokia, Nokia Shanghai Bell
	Yes – if we don’t do this now, it means we will never be able to configure this for any UE even in the future (since network will not know that UE supports anything like this). We have seen in LTE that this makes the system performance worse, and creates future bottlenecks for data rate. The less BW the UE uses, the lower throughput it has, and therefore the longer its connection takes, consuming more power.
We agree that as always, network has to respect UE capabilities. That should be taken for granted.

	Samsung
	Yes, In case if the UE capability is known, it is obviously required. If not supported, the UE needs to go through reconfiguration with sync which is not necessary and degrades the UE performance.

	CATT
	Yes, for RRC connection resume procedure, the NW has get the capability already, it is feasible to configure the first active BWP different with initial BWP. As for initial access procedure (RRCCsetuprequest), the first active BWP can be set to initial BWP by NW, it should be allowed to configure to other BWP in the future.

	vivo
	Yes for the case that network has already got the UE capability. Otherwise, unnecessary reconfiguration with sync is always needed after UE connected to network. For the case that network doesn’t know UE capability, initial BWP can be configured. 

	Ericsson
	As said before, we consider it safer to perform the RRC-based BWP switch on the SpCell with reconfigurationWithSync. But since the NW could always decide to perform the switch with sync, we are fine to follow the majority of companies and allow also the switch without sync... if we it is also agreed that the UE performs the BWP switch before sending Msg5 (see Q2)


Summary:
Majority agrees that at least for RRC resume (and re-establishment), UE can be configured with larger BWP in Msg4. Some companies also think that it should be allowed for Msg4 initial access in case network knows of can infer the capabilities.
Proposal 1: Support configuring dedicated BWP (via either option 1 or option 2) in Msg4 for all cases (initial access, resume and re-establishment).
3.3
Question 2: When does UE switch to first active BWP during initial access?
Assuming the first active BWP configuration is allowed in Msg4, it has to be clarified when the UE actually does the BWP switching. Based on normal RRC configuration principles, it should happen before sending the Msg5. However, given that initial access is somewhat different from other RRC procedures, it might also happen after Msg5 or even at some other point of time. 

Therefore, companies are requested to provide feedback to the following question:

Question 2: If UE receives first active BWP configuration in Msg4 that is different from initial BWP, when does UE apply the configuration (i.e. switch to first active BWP): 1) Before sending Msg5, 2) After sending Msg5 or 3) at some other point?
	Company
	Alternative
	Detailed comment

	
	1)
	2)
	3)
	

	Intel
	X
	
	
	Before sending MSG5. :MSG5 will be on the new BWP. This is after all the necessary processing delays are accounted. I think we need to discuss the application of RRC delay and BWP delay. 
I guess this was not asked, as we first wanted to get a consensus on whether the MSG4 can change the BWP. 

But our opinion on the RRC + BWP delay is that like in LTE, we can specify the RRC procedure delay in 38.331 and state the other delays like RACH and BWP are not accounted for in here. But from the practical perspective, both the NW and UE would understand that the UE would be ready only after all the delays are accounted for (RRC+BWP+others if any).

Additional comments:

In regards to the usage of reconfigwithSync for SCell topic: One more reason why this is not needed: it cannot be applied to the SCells which are configured only with DL (no means for the UE to RACH on the ‘target’ BWP on this SCell).

From our view, the RRC based BWP configuration sequence would be a mix of LTE-like SCell activation + LTE-like reconfiguration of physical layer (non-HO).

The NW would provide the RRC message with the BWP (re)configured, and after the RRC+BWP switching delay, NW expects the UE to be able to receive PDCCH for DL( or UL if configured). The UL grant to be used for RRCReconfigComplete could be sent on the P(S)Cell, after the RRC processing delay.

By the same logic, the MSG4 can have the RRC message with the BWP (re)configuration. But for this to happen the NW has to know the UE capability before the RRC message in MSG4 is sent. In case of RRC resumption this is possible



	Mediatek
	
	Y
	
	For option1), considering there is BWP switching delay, the time interval between Msg4 and Msg5 need to extended. CP latency will be increased. Furthermore, it’s also not clear on which BWP the UL grant for Msg5 should be provided. 

For option 2), CP latency is not increased. UL grant for Msg5 is transmitted in the initial BWP.

	Nokia, Nokia Shanghai Bell
	X
	
	
	Our preference would be that UE does the BWP switching immediately: This would be aligned with all other procedures. If UE switches after Msg5 or at some other time, we need to agree when exactly this happens, whereas with Msg4 the switching point is clearer.

	Samsung
	X
	
	
	We prefer option 1), before sending MSG5. It is natural for the UE to utilize the first active BWP right after the Msg4. 

	CATT
	X
	
	
	Unified with other procedure. The first active BWP should be activated upon the performing of the configuration of the message.

	vivo
	X
	
	
	The first active BWP can be applied immediately after configuration by msg.4. Otherwise, we should define another time point to for using this configured first active BWP. 

	Ericsson
	X
	
	
	With this solution the NW can at least await the D-SR for the transmission of Msg5 on the newly activated BWP. That makes the procedure a bit more predictable from NW point of view. 
Generally, if we go this way, we should just specify that the NW may change the firstActiveBWP of the SpCell without reconfigurationWithSync. Since the firstActiveBWP is in CellGroupConfig, this would apply to the Msg4 (resume) as well as to RRCReconfigurations. 


Summary:
Majority thinks that if the BWP switching is allowed, it should happen immediately after Msg4. Some companies also consider that we could allow changing SpCell BWP without configuration with sync (reverting previous agreement).
Proposal 2: In all cases, UE does BWP switching immediately upon acting on the RRC (re)configuration.

Proposal 3: Support reconfiguring SpCell BWP without RRC resync (i.e. without RRC reconfiguration with sync).
3.4
Question 3: How does network know which BW it can configure UE with first active BWP in Msg4?
One question brought up during the discussion was how network would know about the UE supported BW to even configure UE with first active BWP in Msg4, since the network only knows the UE capabilities after receiving the (full) UE identity in Msg5? Network would not know which bandwidths UE actually supports beyond the maximum BW defined for the band since
According to RP-181443 in RAN#80, the following was endorsed for IOdT bits on channel bandwidths:
· Initial NR deployments will likely not support all the channel bandwidths and SCS combinations defined in 38.101-1 and 38.101-2
· Introduction of IOdT bits for such system parameters is needed 
· For bands n28, n41, n71, n77, n78, n79, n257, n260, n261
· No IOdT bits for the mandatory maximum channel bandwidth defined for each SCS in each band
· IOdT bits for all SCS and channel bandwidth combinations that are lower than the maximum channel bandwidth defined in each band
· Treatment of other bands are FFS
Therefore, companies are requested to provide feedback to the following question:

Question 3: How does network know which BW it can configure for the UE with first active BWP in Msg4?

	Company
	Comment

	Intel
	The NW does not know for the initial access (RRCConnectionRequest) if the UE identity is not known at the gNB (via AMF). In such a case, the NW has to be defensive and configure within the UE expected capabilities.  

	Mediatek
	It seems that one way is to configure the first active BWP with equal or less BW than the mandatory maximum channel bandwidth for each UE on the corresponding band. Another reconfiguration is still required after UE capability is available at the network. 

	Nokia, Nokia Shanghai Bell
	Depending on deployed band and bandwidth, network knows how much BW UE supports (e.g. for the case with maximum BW is used for the band). So far RAN4/RAN has not decided on all details of the IodT bits (i.e. mandatory capabilities with IOT bits), but since the bandwidths are mandatory once IOT is there, eventually all UEs will support these.
Network should always respect UE capabilities: If it doesn’t do that, UE behaviour is unspecified and we never specify stupid network behaviour.

	Samsung
	In case of initial access, the first active BWP shall be chosen based on network preference and we expect such chosen BW to be supported by all UEs. 

	CATT
	For RRC resumption procedure, the NW has the capability of the UE, for initial access procedure, the NW can set the first active BWP with initial BWP, it may be configured with other BWP in the future.

	vivo
	For initial random access case, where the network has not known UE capability, smaller BW should be configured than the maximum. 

	Ericsson
	The NW knows from UE capabilities... hence it does not know upon Msg4 for a UE coming from IDLE... but it may know for a UE coming from INACTIVE. Anyway, we see no real need to discuss this aspect further. We can just agree (based on Q1) that the NW may switch the active BWP of the SpCell by a regular RRCReconfiguration (without sync).


Summary:
Majority thinks that for INACTIVE, network can know the UE capabilities. For UEs in IDLE, network must default to implicit knowledge (e.g. band requirements).
Proposal 4: Confirm that if network must respet UE capabilities for BWP configurations (i.e. network should not configure BWP with BW that UE does not support). 
3.5
Additional discussion: Support of cell bandwidth
Some additional discussion on options 1 & 2 also happened during the meeting in offline; The below attempts to capture the results of that discussion.
The options 1 & 2 (i.e. 1) initial + dedicated and 2) only initial configured, possibly with different BW than in MIB), were also briefly discussed and there were some clarifications done:
· Both options must obey UE capabilities (as with all other signalling): This means that network may be restricted in configuring something else than the initial BWP before knowing the UE capabilities.
· It is currently not clear if the UE camps on the cell which broadcasts cell bandwidth that is not supported by the UE (since the UE anyway does support the initial BWP bandwidth). 

· This is especially a problem for the option 2 in case we interpret that the single BWP must correspond to the SIB1 configuration, which would mean that UE could be configured with larger BW than supported.
· Network also has to know the UE support of bandwidth with option 2 because of this, as otherwise it may have to just stick to the max. 96 PRBs allowed by initial BWP (i.e. without the cell bandwidth from SIB1).

Proposal 5: Discuss in RAN2#103 how camping in cells where the cell bandwidth is not supported by the UE should be handled.
4
Summary

Based on the offline discussion comments, the discussion rapporteur suggests the following as way forward for RAN2:
Proposal 1: Support configuring dedicated BWP (via either option 1 or option 2) in Msg4 for all cases (initial access, resume and re-establishment).
Proposal 2: In all cases, UE does BWP switching immediately upon acting on the RRC (re)configuration.

Proposal 3: Support reconfiguring SpCell BWP without RRC resync (i.e. without RRC reconfiguration with sync).
Proposal 4: Confirm that if network must respet UE capabilities for BWP configurations (i.e. network should not configure BWP with BW that UE does not support). 
Proposal 5: Discuss in RAN2#103 how camping in cells where the cell bandwidth is not supported by the UE should be handled.
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