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1. Introduction
This paper is to discuss and summarize about RRC-triggered BWP activation, via email discussion [101bis#40] which was triggered in RAN2#101b.
[101bis#40][NR] RRC triggered BWP activation (Samsung)

To ensure common understanding, and address how the RRC triggered BWP activation is specified by the procedure text and whether there needs to be any change to the signalling.

Intended outcome: TP to next meeting

Deadline:  Thursday 2018-05-10
2. Discussion
According to online/offline discussion on the RRC-triggered BWP activation at RAN2#101b meeting, RAN2 agreed in principle to support the following:
	At P/SCell addition and at HO it shall be possible that the UE immediately uses a BWP as configured by the network and not be limited to initially using the Initial BWP as in system information (which may be limited in bandwidth).


However, for details, companies have different views on how to support it, especially on whether UE performs RA at the initial BWP (in dedicated configuration) or the first active BWP.
For the convenience, terms for initial BWP are redefined in this paper as below:
· Initial BWP type 1: it is configured in system information (i.e. MIB / SIB1)
· Initial BWP type 2: it is configured in RRC message (i.e. by combining ServingCellConfigCommon IE and ServingCellConfig IE)
According to the agreed principle, using the first active BWP configuration is a possible option, without considering any signaling change. Another option is using the initial BWP configuration, with considering specification changes on either procedure or signaling aspect. Other options which were not well identified or supported by companies at online discussion are not mentioned here.
The key point for decision is whether the initial BWP dedicated type can be configured differently from the initial BWP type 1 (i.e. without the constraint of the same location/frequency and SCS). Currently, the initial BWP type 2 should follow the same general parameters as the initial BWP type 1, if type 1 is configured. On the other hand, the dedicated part of initial BWP is not configured with general parameters according to the current RRC structure (i.e. only dedicated channels can be configured by dedicated BWP configuration in addition to the common BWP configuration).
Therefore possible options are as following:
Option A: UE performs RA in the first active BWP.
Option B: UE performs RA in the initial BWP type 2.
Q1. What is the company’s preference among the identified options? Please show your preference with reasoning. If there is no preferred option, please suggest a new option.
	Company
	Preference
	Comments

	Samsung
	option A

	We prefer option A, since it does not need to change the existing specification from the signaling aspect. Option B may lead to confusion at RAN1 at the procedures where initial BWP is written. It may incur ambiguity on UE’s understanding on which initial BWP is exact one between type 1 and 2.

	Huawei, HiSilicon
	Option A
	We think option-A is the straightforward understanding. Option-B would make the initial BWP concept complicated if it is aimed to make the initial BWP in dedicated signaling different from that in MIB/SIB.

	Intel
	Option A
	We agree with other companies that this is straightforward understanding. The UE uses the active BWP for RA (as also captures in user plane agreements) if active BWP has UL RA resources. Otherwise, it defeats the purpose of the NW intending the UE to use the first active BWP.

	ZTE
	Option A
	We share the same view other companies, and we also think the general parameters of initial BWP type2 should be same as initial BWP type1, in order to initially active a higher bandwidth resource upon handover procedure or P/SCell addition, network can directly use first active BWP ID, and for simplicity, in this case, the RACH procedure should be preformed on that BWP.  
In addition, considering SCell case is involved, we slightly prefer to refine the wording a bit, because RA is not needed if the SCell belong to a TAG with available UL synchronization. 

	Vivo
	Option A
	We slightly prefer Option A as using a higher BW during handover should be allowed, to avoid the UE throughput reduction. 

	OPPO
	Option A
	Agree with above reasoning

	ITRI
	Option A
	We think that Option A is aligned with RAN1 agreement and it is also the purpose of defining the first active BWP. 

	Interdigital
	Option A
	We agree with the other companies that the first active BWP configured by the network is intended to be used by the UE for RA at PSCell addition and HO. 

We also agree that initial BWP type2 in dedicated should be the same as the one received in MIB/SIB.

	Qualcomm Incorporated
	Option A
	We understand this question is for P/SCell addition and HO, but not on the “fallback” random access on the initial BWP as defined in MAC specification.

	CATT
	Option A
	The concept of initial BWP in dedicated signaling should be same with that in MIB/SIB, no signaling modification is needed using first active BWP.

	Ericsson
	Option A
	

	NTT DOCOMO
	Option A
	

	Nokia, Nokia Shanghai Bell
	Option A
	This seems to be mostly a matter of terminology: what’s relevant is that network can configure RA in the BWP that UE uses after HO, so that now BWP switching (which could incur potential RF retuning and consequent switching delay) is needed after the RA.


-
Q2. Does the company’s preferred option require any procedural change? Please show your opinion with the possible changes if needed.
	Company
	Preference
	Suggested change to procedure

	Samsung
	option A

	No change is needed. According to MAC specification, UE performs RA at the initial BWP if common PRACH is not configured in the active BWP. Since there is one-to-one mapping between DL and UL BWP for RA, network should ensure that there is common PDCCH/PDSCH for RAR reception.

	Huawei, HiSilicon
	Option A
	No critical change is needed, but it should be clarified that the UE should activate the BWP indicated by the first Active BWP ID upon receiving this RRC configuration.

	Intel 
	Option A
	No change is needed for option A.

	ZTE
	Option A
	Although in MAC specification, UE falls back to initial BWP if common RACH resources is not configured in the active BWP, but we don’t think it refers to the first active BWP here. Since the first active BWP is aim to indicate the first used BWP, from network’s perspective, it make sense to configure RACH resource on that BWP. So in our view, for SpCell, if the first active BWP ID is configured, then the rach-ConfigCommon of that BWP should be mandatory present; for SCells, the rach-ConfigCommon of first active BWP can be absent in case RA is not needed.
In addition, for SpCell, the CFRA RACH resources are configured outside servingCellConfigCommon and servingCellConfig, but the generic time/freq domain configuration follows rach-ConfigCommon, then it should be  clarified that for SpCell, if first active UL BWP ID is configured, the rach-ConfigDedicated in ReconfigurationWithSync is associated with the first active UL BWP. 

	vivo
	Option A
	1) Not sure whether the common RACH resource can be configured in the first active BWP if the first active BWP is not overlapping with the initial BWP.
2) Not sure if the first active BWP has to include the MIB and SIB1. It seems that the UE is mandatory required to read MIB and SIB1 after handover.

	OPPO
	Option A
	No changes are foreseen

	ITRI
	Option A
	Since the first active DL BWP (firstActiveDownlinkBWP-Id) is provided in ServingCellConfig, it is not clear whether the change of firstActiveDownlinkBWP-Id can be done w/o ReconfigurationWithSync, especially for SCell.   Some clarifications for the change of firstActiveDownlinkBWP-ID may be needed for the procedure or signaling.

	Interdigital
	Option A
	No change needed.

	Qualcomm Incorporated
	Option A
	We should make sure, e.g. by conditional presence of fields in RRC, that the network provides random access resource for the first active BWP when applicable, i.e. PSCell addition and handover.

	CATT
	Option A
	No change needed

	Ericsson
	Option A
	In R2-1805698 we had suggested some changes to the procedure text in section 5.3.5.5.2 since that section currently contradicts the field descriptions in section 6 for the “first active”. 

This correction to section 5.3.5.5.2 is still needed.

	Nokia, Nokia Shanghai Bell
	Option A
	Yes: The current procedure is not clear on which BWP to use since we have no official procedure for the NR SA yet. It currently only states what is the initial BWP, not which is the actually used (active) BWP. This seems mostly a matter of terminology, but should be made clear so that there is no possibility of misinterpretation as it’s core part of the whole NR operation.

In general, this all relates to what is “initial BWP” and what is “active BWP”, and whether the term “first active BWP” is needed for anything.


Q3. Does the company’s preferred option require any signaling change? Please show your opinion with the possible changes if needed.
	Company
	Preference
	Suggested change to signaling

	Samsung
	option A

	No change is needed. 

	Huawei, HiSilicon
	Option A
	The existing field firstActiveUplinkBWP-Id and firstActiveDownlinkBWP-Id can already support the RRC triggered BWP activation.

	Intel 
	Option A
	No change is needed for option A.

	ZTE
	Option A
	No signaling change is needed, but more detailed IE description can be added according to our comments in Q2.

	vivo
	Option A
	Not sure whether the common RACH resource can be configured in the first active BWP if the first active BWP is not overlapping with the initial BWP.

	OPPO
	Option A
	No change is needed

	ITRI
	Option A
	The same as Q2.

	Interdigital
	Option A
	No change needed.

	Qualcomm Incorporated
	Option A
	We should make sure, e.g. by conditional presence of fields in RRC, that the network provides random access resource for the first active BWP when applicable, i.e. PSCell addition and handover.

	CATT
	Option A
	No change needed

	Ericsson
	Option A
	No

	NTT DOCOMO
	Option A
	No

	Nokia, Nokia Shanghai Bell
	Option A
	No. 

To recap how the configuration works: Currently the used BWP information is contained in ServingCellConfigCommon, which then refers to the UL and DL BWPs via BWP-DownlinkCommon and UplinkConfigCommon (for UL/SUL). The BW information is contained in the DL BWP and the RACH resources to be used are defined by the UL BWP via RACH-ConfigCommon


Q4. Does the company support that the dedicated part of initial BWP is optionally configured at serving cell? Please show your opinion with reasoning.
	Company
	Optionality
	Comments

	Samsung
	No

	According to RAN1 discussion, initial BWP was originally configured just in the system information. However, RAN1 modified their specification according to RAN2 agreement especially on BWP ID code point. Accordingly, it may not be harmful to leave it as it is.

	Huawei, HiSilicon
	
	Not sure this question is relevant to this discussion. Our understanding is that the initial BWP common part is configured in MIB/SIB, and in case it is configured in dedicated signaling, it should be same as that in MIB/SIB. Even if the dedicated part of the initial BWP is absent, the initial BWP common part is still there and can be used by connected UEs e.g. upon RACH.


	Intel
	Yes (and also for common part of initial BWP)
	The NW can always ‘add’ more config to the existing initial BWP by configuring additional CORESETs/ search spaces to the initial BWP using the dedicated config. This way for the UEs which only support one configured BWP, the initial BWP can be used, and this BWP can also handle better configurations for user data with USS/ additional CORESETs.
Looking from a system-wide perspective: we should also consider the case the RAN1 has mentioned in UE feature list item #6-1, where for UEs which only support one configured BWP (which is the initial BWP per current RAN2 agreements), this configured BWP should be able to support different parameters like BW and even SCS compared to the MIB broadcasted initial BWP. For initial deployments, there would be usually only one BWP configured in the UE, and just using the initial BWP here would mean the NW is constrained to using the same parameters of the initial BWP broadcasted in MIB. 
Atleast RAN2 should allow the possibility for the NW to allow the UE to be reconfigured with initial BWP with wider BW (while keeping the SCS the same) as this way the NW broadcast framework of the initial BWP (for MIB/paging/SI reception etc..) is reused, while the expanded BW can benefit the UEs which support them.
We understand that this means the principle of MIB/SIB1 transmitted content (for BWP) contradicts with the dedicated configuration to the UE. But for BWP configuration (which involves air resources), RAN2 can discuss on allowing the UE to follow only the dedicated RRC configured signaling until it goes back to idle.
We also have email discussion #44 where the CORESET/Common search space ID ‘0’ for active BWPs can be reconfigured with different set of configurations that provided in MIB, which also goes away from the principle of same config in broadcast has to be provided in dedicated signaling. 
In essence: the UE can be configured with initialDownlinkBWP/UplinkBWP for both common and dedicated parts using dedicated RRC message and UE only follows this while it is in connected mode. The configuration of this is optional from NW perspective, but if NW does choose to reconfigure the initial BWP in a dedicated RRC message, all the configuration is present in the RRC message itself.
For multiple BWP configuration, this can work without any changes, as the initialBWP configuration is via initialDownlink(Uplink)BWPCommon/Dedicated while the additional BWPs are configured with add/mod signaling. The initial BWP can keep the ID=0 and for BWPs added with add/mod signaling, non-zero value is used. 
This also aligns with the latest RAN1 change on DCI codeponits for BWPs.. 

	ZTE
	Yes
	As we agreed in RAN2, if network configures 4 dedicated BWPs, then it’s unable to use MAC CE to switch UE to initial BWP. In this case, only the common part of initial BWP is useful, eg. RACH fall back upon failure happens. 
From network perspective, even without 4 dedicated BWPs, if network decides not to active the initial BWP during connected period, the network can just configure the common part of initial BWP. So we prefer to support the optional approach. 

	vivo
	
	Maybe this should be discussed based on functions, e.g. common RACH resource configuration and BWP ID as pointed out above.

	OPPO
	Yes
	Our understanding for the dedicated part of the initial BWP can be signaled by RRC dedicated message, so it can be optional in the initial BWP.
Also wondering what’s the intention of the question?

	ITRI
	
	Based on the current ASN.1, there are two parts of initial DL BWP:

BWP-DownlinkCommon in ServingCellConfigCommon;
BWP-DownlinkDedicated in ServingCellConfig.

We think that the BWP-DownlinkCommon configured by ServingCellConfigCommon shall be the same as it configured by MIB/SIB1.  It may restrict reconfiguring the bandwidth of the initial BWP.   But, this can be resolved by reconfiguring a dedicated BWP or by handover to a suitable initial BWP (if UE only supports one configured BWP).

But for the BWP-DownlinkDedicated configured in ServingCellConfig, we think it is optional configured and it is UE specific.



	Interdigital
	Yes
	The optional configuration of dedicated part is already what is specified. If the NW configures the UE with 4 dedicated BWPs in the serving cell, the dedicated part of initial BWP is not configured and the UE relies on the common part. 

Otherwise, the initial BWP is part of the dedicated configuration but this only aims to give flexibility to the NW to configure additional CORESET and search spaces to a specific UE. 

	Qualcomm Incorporated
	Yes
	We understand the question was whether BWP-DownlinkDedicated and BWP-UplinkDedicated for initial BWP can be omitted in dedicated RRC configuration.

We see the following 3 use cases of the initial BWP in CONNECTED mode. As seen below, none the use cases specifically require dedicated part of initial BWP configured. So we believe the standard shall support the use cases without the dedicated part of initial BWP configuration.

a. RACH fallback when UE’s active BWP has no RACH resources configured. In such case, only CBRA with cell common resources in initial BWP can be applied based on MAC specification.

b. Fallback BWP in case of bwp-InactivityTimer expiry when the default BWP is not configured.

c. System information acquisition. Although it is still being discussed in another email discussion, we think it is a feasible way to configure a BWP overlapping with initial BWP to acquire system information update. 
On Intel’s point regarding the impact on UE feature 6-1 (basic BWP operation), it is our understanding that the initial BWP with common part of configuration only should not be counted as one “UE-specific RRC configured BWP”. However, the initial BWP with dedicated part of configuration will be counted as one “UE-specific RRC configured BWP”. This is another reason why we think the dedicated part of initial BWP should be optional to be configured.



	CATT
	yes
	The dedicated configuration for any BWP is UE-specific configuration, so it is should be optional. Due to UE may fallback to initial BWP for RA or due to expiry of bwp-InactivityTimer the configuration of initial BWP is mandatory, but the common configuration is enough.

	Ericsson
	
	This question is not related to the scope of the email discussion, right?

On whether the dedicated parameters of the initial BWP could be made optional and omitted: 

Currently the modelling of "initial BWP" and "other BWPs" follows the modelling of "PCell" and "SCells", i.e., the "initial BWP" is the basis whereas "other BWPs" may be added on top. And therefore, in the current signaling, the dedicated parts of the "initial BWP" configuration must be provided. Changes to this principle should be carefully verified. 
On whether the NW may change the common parameters: 

The parameters in the ServingCellConfigCommon branch should only be changed with a synchronous reconfiguration (HO) and they should match the parameters in system information. If the NW would override the parameters that the UE acquired from SI with other values (in a synchronous reconfiguration) we would basically disable SI update for these fields (since the UE may at any time re-read SI and apply those parameters). Hence, we think that one should not change the common parameters of the initial BWP via dedicated signaling unless the parameters change accordingly in SI broadcast. 

Adding to or changing in the dedicated part of the initial BWP is of course OK. And for the “other BWPs” the NW may change all (common and dedicated) parameters since the UE does anyway not inherit them from SI.

	NTT DOCOMO
	
	We have the same impression as Ericsson. It is somehow different topic than the scope of this email discussion…

	Nokia, Nokia Shanghai Bell
	
	We agree with Ericsson and NTT DOCOMO: the email discussion was just supposed to check that we can configure the BWP parameters so that it is clear which BWP UE uses after initial access and handover in case UE can only utilize one BWP configured by RRC. This question is mainly asking if the dedicated part should be configurable. This should obviously be possible as it’s part of the serving cell configuration in CellGroupConfig, so we are not sure what the intent behind this question is.


3. Summary
Based on the e-mail discussion, we suggest RAN2 to discuss and agree the following observations and proposals:
Observation 1: Regarding Q1, all participating 13 companies prefer that UE performs RA in the first active BWP upon synchronous reconfiguration (i.e. PSCell addition or HO).
· 5 companies explicitly indicated that the parameters of initial BWP type 1 and type 2 shall be the same.

Note: The above observation 1 is captured in proposals 1 and 5.
Observation 2: Regarding Q2, 
· 5 companies indicated no change is needed for the procedure text.
· 7 companies indicated change is needed for the procedure text. 

i. 5 companies wants to clarify the usage of the first active BWP.
ii. 1 company wants to clarify the relationship between initial BWP and the first active BWP.
iii. 1 company wants to clarify whether the change of firstActiveDownlinkBWP-ID can be done without ReconfigurationWithSync especially for Scell.
Note: The use of the first active BWP can be ensured if the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id are mandatory present in case of synchronous reconfiguration or SCell addition. (captured in proposal 2).
Observation 3: Regarding Q3, 

· 10 companies indicated no signaling change is needed.
· 2 companies questioned regarding rach-ConfigCommon upon synchronous reconfiguration so that the UE can be provided for RACH resources in the first active UL BWP.

· 1 company wants to clarify whether the change of firstActiveDownlinkBWP-ID can be done without ReconfigurationWithSync especially for Scell.
Note: Although 10 companies indicated preference of no signaling change, in order to adopt the procedural change from Q2 with less spec impacts, condition for mandatory presence of the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id are needed to be added in ASN.1. 
Observation 4: Regarding Q4, there is no consensus whether initial BWP is optionally configured or not. (no proposal.)
Proposal 1: Upon synchronous reconfiguration (P/Scell addition or handover), UE performs random access on the first active BWP.

Proposal 2: In case of synchronous reconfiguration or SCell addition, firstActiveDownlink BWP-Id and firstActiveUplinkBWP-Id are mandatory present.

Proposal 3: Approve the draft CR of R2-1808646 for the procedural text change in 38.331 which updates 5.3.5.5.2. 
Proposal 4: Approve the CR 0179 of R2-1808649 for the procedural text change in 38.321 which updates 5.15. 

Proposal 5: The common part of initial BWP type2 (if configured with the dedicated signaling) should be the same as initial BWP type1 (which is configured with the MIB/SIB).
