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1.	Introduction
Latest agreements reached on BWP in RAN2#100 are below:
	Agreements in UP session:
1. The UE behavior on the active BWP includes the followings:
1. PDCCH monitoring on the BWP
2. PUCCH transmission on the BWP, if configured.
3. PUSCH transmission on the BWP
4. PRACH transmission on the BWP, if configured.
5. PDSCH reception on the BWP
2. For PCell/SCell, no additional activation step is required to activate a BWP when PCell is newly added (i.e. PCell/Scell is always configured with an active BWP)
3. There is no case that a cell is active with no active BWP.
4. BWP switching cannot occur during RA procedure for RRC Connection establishment
5. During CFRA the network doesn’t perform BWP switching.  FFS on the impact of beam recovery.  
6. The UE stops the BWP timer when it initiates random access procedure
7. For contention based, some UL BWP are configured with PRACH resources.  The UE performs RACH on the active BWP if configured with RACH resources.  If not configured the UE uses initial UL/DL BWP.   It is recommended for the network to configure RACH resources on active BWP.   If the UE switches to initial BWP it stays there until told by the network to switch with a DCI.
8. When a BWP switch command is received while the UE is doing CBRA, it is up to UE implementation whether it switches BWP, stops the RA and start in new BWP or whether it ignores the BWP switch command and continues the RA in the BWP where it started.   
9. There is no additional text required to specify the UE behaviour for the BWP switching during SR procedure. Only the PUCCH resources on the activated BWP can be considered valid.
10. BWP switching either by DCI or BWP timer does not impact any running drx-InactivityTimer or drx-onDurationTimer
11. No new PHR trigger condition is required for BWP switching
12. There is one HARQ entity per serving cell even with there are multiple BWPs configured for a serving cell.
The BWP timer is specified in the MAC




2.	Discussion
2.1	RACH triggers in EN-DC (Discussed)
For EN-DC, it is still possible for the connected UE to trigger both contention-based or contention free random access. 
At least for the following cases, the UE may trigger contention based RACH:
· SR transmission exceeds the maximum number;
· SR-PUCCH is not configured;
· Synchronous reconfiguration (e.g. PSCell addition/change) without dedicated RACH resources configured;
· PDCCH order without dedicated preambles indicated, e.g. when DL data arrives but UL is not synchronized;
At least for the following cases, the UE may trigger contention free RACH:
· Synchronous reconfiguration (e.g. PSCell addition/change) with dedicated RACH resources configured;
· PDCCH order with dedicated preambles indicated, e.g. when DL data arrives but UL is not synchronized;
Note that here it is not necessary to list exactly all RACH triggers applied if they are not relevant to this discussion.
Question 1. Do you agree that random access can be triggered at least in the cases above for EN-DC? 
	Company (yes)
	Company (No)
	Comments

	Huawei
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: All the companies in the offline discussion agree that random access can be triggered at least in the cases above for EN-DC.

2.2	Alignment of understanding on Msg2/3 scheduling (Discussed)
During online discussion, there is still confusion on how to schedule Msg2/3. To our understanding, any downlink/uplink transmission on PDSCH/PUSCH should be scheduled based on a DL/UL BWP, including Msg2 and Msg3 transmission. It means that, the PRB(s) or PRB indexes of Msg2/3 indicated in DCI or RAR should also be based on DL/UL BWPs. For initial access, the network schedules Msg2/3 based on initial DL/UL BWPs, which are common for all UEs selecting the same SSB.
Question 2. Do you agree that Msg2/3 transmission should be scheduled based on a DL/UL BWP? 
	Company (yes)
	Company (No)
	Comments

	Huawei
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: there is still confusion in this aspect, FFS clarification is needed.

2.3	PRACH (Discussed)
To our understanding, the PRACH configured to a connected UE in EN-DC should also be shared by different UEs. Different connected UEs may share a common PRACH resource, and the PRACH resource may be shared by both connected and idle UEs.
Question 3a. Do you agree that PRACH resources can be shared by different UEs in RRC_CONNECTED? 
	Company (yes)
	Company (No)
	Comments

	Huawei
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: All the companies in the offline discussion agree that PRACH resources can be shared by different UEs in RRC_CONNECTED.

Question 3b. Do you agree that the PRACH resource configured to a connected UE can be shared by idle UEs as well?
Note that although this question is not related to EN-DC only, but we need to have a whole picture.
	Company (yes)
	Company (No)
	Comments

	Huawei
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: All the companies in the offline discussion agree that the PRACH resource configured to a connected UE can be shared by idle UEs as well.
2.4	RACH on active BWPs (Discussed)
RAN2 has agreed that the UE sends preamble on the active UL BWP if PRACH is configured on the active UL BWP. As discussed online, some companies have raised concern on the Msg2 scheduling. 
At the same time, RAN1 also assumes that the UE can transmit preambles on the active UL BWP.
[image: ]
Figure-1 DL/UL BWPs from the network point of view
As illustrated in the figure-1, when a UE (e.g. one of UE x/y/z/a/b/c) sends a preamble in the PRACH on the activated UL BWP, from the network’s point of view, it is unclear which UE transmitted the preamble and thus the network does not know on which DL BWP to transmit Msg2 and on which UL BWP to schedule Msg3. 
According to current agreements, to make it workable, the network needs to separately schedule Msg2 on all possible DL BWPs and schedule Msg3 on all possible UL BWPs, but it will dramatically increase the Msg2/3 load in up to X times, where X is the number of UEs possibly sharing the PRACH but have different DL/UL BWPs.
Question 4a. How to address the issue above? 
	Company 
	Comments

	Huawei
	Option 1: revert the agreement, and always use the initial DL/UL BWPs for RACH;
Option 2: keep the current RAN2 agreements, but should solve the problem in the coming meetings.

	
	

	
	

	
	

	
	

	
	

	
	



Summary: Seems all companies in the offline discussion agree that this kind of operation will introduce Msg2/Msg3 duplicated transmission.

2.5	DL/UL BWPs for RACH (Discussed)
If the answers to question 2 and question 3a are positive, for those UEs sharing a common PRACH, the common DL/UL BWPs should be configured to do RACH, at least for contention based RACH, and after receiving the preamble, the network schedule Msg2/3 based on the common DL/UL BWPs. Otherwise, the network does not know which UE is sending the preamble and thus does not know Msg2/3 (e.g. PRBs) should be scheduled based on which DL/UL BWPs.
Question 5a. If the answers to question 2 and question 3a are positive, do you agree that the common DL/UL BWPs should be configured for those UEs sharing a common PRACH to do at least for contention based RACH? 
	Company (yes)
	Company (No)
	Comments

	Huawei
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: companies are not aligned on this discussion. Further discussion is needed together with new agreements in UP session.

If the answer to question 3b is yes, for those UEs (connected or idle) sharing a common PRACH, the common DL/UL BWPs should be used to do RACH, at least for contention based RACH, and after receiving the preamble, the network schedule Msg2/3 based on the common DL/UL BWPs. However, the idle UE can only see the initial DL/UL BWPs. Therefore, the common DL/UL BWPs should be the initial DL/UL BWPs. Note that idle UEs see the initial DL/UL BWPs from MSI, and connected UEs in EN-DC see the initial DL/UL BWPs through the serving cell common configuration associated with the cell defining SSB.
Question 5b. If the answers to 3b is positive, do you agree that the initial DL/UL BWPs should be used for those UEs (in connected or idle) sharing a common PRACH to do at least contention based RACH? 
	Company (yes)
	Company (No)
	Comments

	Huawei
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: companies are not aligned on this discussion. Further discussion is needed together with new agreements in UP session.

2.6	If we stick to RAN2 agreements (discussed)
For the contention free RA, we need to discuss case by case.
For CFRA triggered by PDCCH order, the PRACH mask and dedicated preambles can be indicated in DCI, but the PRACH time/frequency resource cannot be indicated in DCI. In this case, it is simple that this CFRA is just based on the PRACH resources configured in MSI, as in LTE where PRACH is configured in SIB. For the connected UE in EN-DC, it is the PRACH resource configured in the serving cell common configuration associated with the cell defining SSB.
However, for CBRA, RAN2 already agreed that the activated BWP may be configured with PRACH. Similar to the RAN2 agreement, for CFRA triggered by PDCCH order in PSCell or SCells in SCG, the UE uses the initial UL BWP if PRACH is not configured on the activated UL BWP.
Proposal 1. If we stick to RAN2 agreements, for CFRA triggered by PDCCH order in PSCell or SCells in SCG, the UE uses the initial UL BWP if PRACH is not configured on the activated UL BWP? 
Question 6a.Do you agree with Proposal 1? 
	Company (yes)
	Company (No)
	Comments

	Huawei
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: Majority companies think that in this case the UE should be switched to a UL BWP with PRACH first.

For CFRA triggered by synchronous reconfiguration, e.g. PSCell addition/change, the gNB can configure in RRC the PRACH resource as well as the dedicated preambles. The gNB is allowed to configure PRACH resources in any UL frequency in this case. At the same time the gNB can configure cell defining SSB in any DL frequency, i.e. it is still possible to associate the PRACH resource for CFRA with the cell defining SSB, i.e. associated with the initial DL/UL BWPs. 
However, for CBRA, RAN2 already agreed that the activated BWP may be configured with PRACH. Similar to the RAN2 agreement, for CFRA triggered by synchronous reconfiguration (e.g. PSCell addition/change), the gNB can configure PRACH on the activated UL BWP.
Proposal 2: if we stick to RAN2 agreements, for CFRA triggered by synchronous reconfiguration (e.g. PSCell addition/change), the gNB configures PRACH on the activated UL BWP.
Question 6b. Do you agree with Proposal 2? 
Note: companies can provide different solutions in comments part.
	Company (yes)
	Company (No)
	Comments

	Huawei
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary: not specifically discussed, but seem like common understanding of companies.

2.6bis	If we go with RAN1 working assumption (discussed)
Below is the RAN1 working assumption:
“Working assumption: The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL BWP or to be configured without PRACH configuration in the UL active BWP”.

If we follow RAN1 working assumption, each UL BWP in PSCell and SCells in SCG should be configured with PRACH. For both CBRA on PSCell and CFRA on PSCell and SCells, the UE just use the activated UL/DL BWPs for random access.

Proposal 3: If we follow RAN1 working assumption, each UL BWP in PSCell and SCells in SCG shall be configured with PRACH. For both CBRA on PSCell and CFRA on PSCell and SCells, the UE uses the activated UL/DL BWPs for random access.

Question 6c. Do you agree with Proposal 3? 
	Company (yes)
	Company (No)
	Comments

	Huawei
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary: UP session agreed that we follow RAN2 agreements.

2.7	Initial DL/UL BWPs (To be discussed)
To our understanding, for connected UEs, the initial DL/UL BWPs should be the DL/UL BWPs configured in serving cell common configuration, associated with the cell defining SSB. The initial DL/UL BWPs should be configured same as the configuration in MIB/SIB1, and are seen by idle UEs as initial (active) DL/UL BWPs.
Proposal 4: the initial DL/UL BWPs for the connected UEs in EN-DC are the DL/UL BWPs configured in serving cell common configuration, associated with the cell defining SSB.
Question 7a. Do you agree with Proposal 4? 
	Company (yes)
	Company (No)
	Comments

	Huawei
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Furthermore, the initial DL/UL BWPs should be configured for PSCell in EN-DC, at least for RACH purpose.
Proposal 5: the initial DL/UL BWPs should be configured for PSCell in EN-DC.
Question7b. Do you agree with proposal 5? 
	Company (yes)
	Company (No)
	Comments

	Huawei
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



For SCell in SCG for EN-DC, at least UP BWP should be configured, for Msg3 scheduling.
Proposal 6: For SCell in SCG for EN-DC, at least initial UL BWP should be configured.
Question 7c. Do you agree with Proposal 6? 
	Company (yes)
	Company (No)
	Comments

	Huawei
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





2.8	Relation between initial DL/UL BWPs (i.e. BWPs associated with the cell defining SSB) and default BWP (To be discussed)
RAN1 defines default BWP (DL only) for power saving purpose and agreed that the default BWP can be different from the initial DL BWP, and the DL default BWP may not contain SSB. To our understanding, the default BWP can be UE specific and different UEs can be configured with different default BWP according to their services and capabilities. However, the initial DL/UL BWPs are common for different UEs configured with the same cell defining SSB. Therefore, they are serving different purposes and can be configured independently.
Proposal 7: the default BWP and the initial DL/UL BWPs (i.e. BWPs associated with the cell defining SSB) can be configured independently
Question 8. Do you agree with Proposal 7? 
	Company (yes)
	Company (No)
	Comments

	ZTE
	-
	Current concepts agreed in RAN1:
initial DL/UL BWP
default DL BWP, 
first active UL/DL BWP
What we think could be beneficial to add:
default UL BWP

Characteristics and relationship among different BWPs:
initial DL/UL BWP (for PCell only): 
1. Obtained from MIB and RMSI, or servingCellConfigCommon during handover procedure => no need to explicitly define an "initial DL/UL BWP" in RRC
2. For DL, only refers to common CORESET;  For UL, only refers to PRACH resources;
3. Only used for performing initial RACH procedure (until the network configures a new BWP)

default DL BWP (for PCell and Scells):
1. Configured by RRC dedicated signalling;
2. For DL, refers to centre freq location and DL bandwidth, SCS...etc;
3. When an inactive timer is configured, in case of timer expiry, the UE will fall back to default DL BWP (if a default DL BWP is not configured explicitly, the default DL BWP  equals the "initial DL BWP")

First Active BWP (only for Scells):
1. Configured by RRC dedicated signalling upon Scell addition or SN addition;
2. Can be used for performing RACH procedure, or active UL/DL transmission upon SN/Scell addition. The First Active BWP is used in case the Scell is switched from deactivated to activated
3. For both DL/UL, refers to centre freq location and DL/UL bandwidth, SCS...etc;

default UL BWP (for PCell and Scells):
1. Configured by RRC dedicated signalling;
2. Refers to PRACH resources, and associated with one of DL BWP (e.g. default DL BWP to get common CORESET).
3. When UE encounters failure (e.g. TAT expiry, RLC failure...), UE should fall back to default UL BWP to perform RA. 

NOTE: In case the UE falls back to default DL BWP and then one RA procedure is triggered, in order to receive the Msg2 (since NW cannot distinguish the UE based on Msg1, the NW can only deliver the Msg2 on a DL BWP which is associated with the UL BWP on which the Msg1 is received), the UE can either switch the UL BWP to a "default UL BWP", or switch the DL BWP from default DL BWP to the DL BWP which is associated with the activated UP BWP. In order to keep the reception of CORESET on default DL BWP, we think it is beneficial to switch the UL BWP to a "default UL BWP" and keep the default DL BWP.

Other comments:
1. A UE can be configured with multiple RACH resources (i.e. in multiple UL BWPs), but the network should associate each UL RACH resource with one DL BWP, which contains common CORESET for Msg2 transmission;
2. The association between UL RACH and DL BWP/CORESET is cell specific, but it's configured through dedicated RRC signalling towards UE

	Huawei
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary: Has not been discussed yet.

3.	Conclusion

RACH resource configuration is summarized as below:
Proposal 1: For EN-DC, each configured UL BWP in PSCell or SCells in SCG is optionally configured with PRACH; 
Proposal 2: For EN-DC, PRACH is configured for the initial UL BWP for each UL carrier;

Definition of initial DL/UL BWP:
Proposal 3: the initial DL/UL BWPs for the connected UEs in EN-DC are the DL/UL BWPs configured in serving cell common configuration, associated with the cell defining SSB.
Proposal 4: the initial DL/UL BWPs should be configured for PSCell in EN-DC.
Proposal 5: For SCell in SCG for EN-DC, initial UL BWP should be configured.

Relationship between initial DL/UL BWPs and default BWP:
Proposal 6: Confirm that the default BWP and the initial DL/UL BWPs can be configured independently.
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