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1 Introduction
RAN1 agreed up to 4 DL/UL BWP can be configured in RAN1#90b [1]:

Agreements:

· For each serving cell, the maximal number of DL/UL BWP configurations is

· For paired spectrum: 4 DL BWPs and 4 UL BWPs

· For unpaired spectrum: 4 DL/UL BWP pairs
· For SUL: 4 UL BWPs
Then in last RAN2 meeting in Vancouver [2], the following agreement was made during ASN.1 review:

R2-1801484
Discussion on initial BWP [H031]
Huawei, HiSilicon
discussion
Rel-15
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Late

Moved from 10.4.3 to 10.4.3.1

=>
The initial DL/UL BWP has a Bwp ID (fixed in the spec, e.g. 0) but the Bwp ID is not explicitly signalled in configuration, but may be referred to by other RRC signalling.

However, we think the above RAN2 agreement leads to some confusion in both RAN1 and RAN2 whether this BWP ID can be signalled via DCI. Specifically, we may have the following two understandings:
· Understanding 1: initial BWP (ID fixed as 0) did not occupy one of the 4 possible ID for DCI signaling
· Understanding 2: initial BWP (ID fixed as 0) occupies the 4 possible ID for DCI signaling

In this paper, we clarify our understanding on above RAN2 agreement.  

2 Discussion 
We prefer the understanding 1 due to the following 3 reasons:

1) High overhead of initial BWP to carry common configuration

In RAN1#91 [3], up to 2 bit DCI is agreed in RAN1 for DL/UL BWP switch indicator:
	Field
	Bits
	Conf?
	Fallb?
	Description

	.....
	
	
	
	

	BWP indicator
	0, 1, 2
	C
	
	

	.....
	
	
	
	


Observation 1: Up to 2 bit DCI is agreed in RAN1 for gNB to indicate UE for DL/UL BWP switch. 

Therefore, up to 4 BWPs can be indicated to switch with DCI, which is consistent with the RAN1 agreement that up to 4 BWPs can be configured in RRC. Then if initial BWP (ID fixed as 0) occupies the 4 possible ID for DCI signalling (i.e. understanding 2), only 3 UE dedicated BWP can be configured in RRC. As we know, the overhead of initial BWP is large because it shall include common configuration such as common search space, RMSI and RACH resource for all UEs. Therefore, at least from throughput respective, it will be a waste if initial BWP occupies the 4 possible ID for DCI signalling.    
Observation 2: At least from throughput respective, it will be a waste if initial BWP occupies one of the 4 possible IDs for DCI signaling because initial BWP shall include common configuration such as common search space, RMSI and RACH resource for all UEs.
2) No use case that gNB indicates UE to switch to initial BWP via DCI is identified in RAN1/RAN2

In current RAN1/RAN2 agreements, there are two cases that UE autonomously fall back to initial BWP: 1) current active BWP has no RACH resources; 2) BWP inactivity timer expires and no default BWP is configured in PCell; However, these two cases are both UE autonomously switch. Up to now, there is no use case that gNB indicates UE to switch to initial BWP via DCI. 
Observation 3: In current RAN1/RAN2 agreements, there is no use case that gNB requires UE to switch to initial BWP via DCI. 
3) Initial BWP switch via DCI may mandate UE to switch across BWPs with different numerologies
In following table of [4], RAN1 agreed support of different numerologies across configured BWPs is optional feature for the UE:

	6-1
	Basic BWP operation
	1) 1 UE-specific RRC configured DL BWP per carrier

2) 1 UE-specific RRC configured UL BWP per carrier

2) RRC reconfiguration of any parameters related to BWP

	6-2
	[Type A BWP adaptation with same numerology]
	1) Up to 2 UE-specific RRC configured DL BWPs per carrier

2) Up to 2 UE-specific RRC configured UL BWPs per carrier

3) Active BWP switching by DCI and timer

4) Same numerology for all the UE-specific RRC configured BWPs per carrier

	6-3
	[Type B] BWP adaptation with same numerology
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier

2) Up to 4 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer

4) Same numerology for all the UE-specific RRC configured BWPs per carrier

	6-4
	BWP adaptation with different numerologies
	
1) Up to 4 UE-specific RRC configured DL BWPs per carrier

2) Up to 4 UE-specific RRC configured UL BWPs per carrier

3) Active BWP switching by DCI and timer

4) More than one numerologies for the UE-specific RRC configured BWPs per carrier

5) Same numerology between DL and UL per cell except for SUL at a given time


Table 1: UE feature list on BWP in R1-1801290

So, only 6-4 supports different numerologies across multiple configured BWPs. Note that initial BWP may have different numerologies from RRC configured BWPs because numerology of initial BWP is determined by RMSI which is common configuration based on RAN1#90b agreement [1] while numerology of RRC configured BWP is UE-specific configurable in current ASN.1 [5]. Therefore, if initial BWP occupies the 4 possible ID for DCI signalling, it may mandate UE to switch across BWPs with different numerologies irrespective of UE capability. It will is against common RAN1 understanding.
Observation 4: Initial BWP may use different numerology from RRC configured BWPs, and RAN1 agreed support of different numerologies across configured BWPs is optional feature for the UE 

So based on the above discussed reasons, we propose:

Proposal 1: BWP ID of only the RRC configured BWPs (i.e. not including initial BWP) are mapped to the DCI bits 
In latest TR38.331, the initial BWP ID is described fixed as 0 and corresponds to 'UL-BWP-index' or 'DL-BWP-index' used for DCI scheduling in TR38.213.  
3 UplinkBWP ::= 


SEQUENCE {

4 
-- An identifier for this bandwidth part. BWP ID=0 is used for the initial BWP and may hence not be used here.

5 
-- Corresponds to L1 parameter 'UL-BWP-index'. (see 38.211, 38.213, section 12)

6 
bwp-Id







BWP-Id,

7 
bwp-Common






UplinkBWP-Common













OPTIONAL,
-- Need M

8 
bwp-Dedicated





UplinkBWP-Dedicated













OPTIONAL,
-- Need M
9 
...

10 }

11 DownlinkBWP ::= 




SEQUENCE {

12 
-- An identifier for this bandwidth part. BWP ID=0 is used for the initial BWP and may hence not be used here.

13 
-- Corresponds to L1 parameter 'DL-BWP-index'. (see 38.211, 38.213, section 12)

14 
bwp-Id







BWP-Id,

15 
bwp-Common






DownlinkBWP-Common


OPTIONAL,
-- Need M

16 
bwp-Dedicated





DownlinkBWP-Dedicated

OPTIONAL,
-- Need M

17 
...

18 }

Based on above discussion, we propose that initial BWP ID can fixed as 4, and RRC configured BWPs ID are 0-3 for DCI scheduling

Proposal 2: Initial BWP ID is fixed as 4 in TR38.331, and RRC configured BWPs ID are 0-3 for DCI scheduling
19 Summary
In this paper, we clarify our understanding on RAN2 agreements on initial BWP configuration made in ASN.1 review. We propose: 
Observation 1: Up to 2 bit DCI is agreed in RAN1 for gNB to indicate UE for DL/UL BWP switch. 

Observation 2: At least from throughput respective, it will be a waste if initial BWP occupies one of the 4 possible IDs for DCI signaling because initial BWP shall include common configuration such as common search space, RMSI and RACH resource for all UEs.
Observation 3: In current RAN1/RAN2 agreements, there is no use case that gNB requires UE to switch to initial BWP via DCI. 
Observation 4: Initial BWP may use different numerology from RRC configured BWPs, and RAN1 agreed support of different numerologies across configured BWPs is optional feature for the UE 
Proposal 1: BWP ID of only the RRC configured BWPs (i.e. not including initial BWP) are mapped to the DCI bits 
Proposal 2: Initial BWP ID is fixed as 4 in TR38.331, and RRC configured BWPs ID are 0-3 for DCI scheduling
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