Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN2 #101 bis
 R2-1804438
Sanya, China, 16th April – 20th April 2018

Agenda Item:
10.3.1.2
Source:
OPPO
Title:
The issue for implicit BWP linkage
Document for:
Discussion, Decision

1 Introduction

In last RAN2 #101 meeting, there was an offline to discuss the necessity of BWP linkage to improve the resource efficiency for the network side when transmitting the RAR, the conclusion was:

Agreements 

=>
For FDD and CBRA, PRACH configuration/resources are linked with DL BWPs (implicitly or explicitly).  The UE only monitors RAR on DL BWPs that are linked to the used PRACH resources
=>
Working assumption: UL BWP k is linked with DL BWP k. If the UE intends to transmit preamble on UL BWP k, then the active DL BWP has to be DL BWP k.  ASN.1 signalling supports this
The working assumption is that for the configured BWP, the UL BWP with index k is linked to DL BWP with index k. The UE will receive the RAR on the DL BWP k if the msg 1 is transmitted on the UL BWP k. While this is a working assumption, and there is an Email discussion for this working assumption, we think there are still some issues to be discussed. 

2 Discussion

For FDD if the UE transmits msg1 on a non-initial UL BWP (if this BWP is configured with common PRACH resources), the network does not know which UE initiates the CB-RACH, so it does not know which DL BWP the RAR should be responded. In theory, the network can transmit the RAR on all the DL BWPs configured for all the UEs, however, it will cause too much resources which is not acceptable to the network vendors.
Observation 1 It causes too much resource to send RAR from the network side if UE initiates RACH on non-initial UL BWP. 

In the last meeting, it was agreed to introduce a linkage between UL BWP and DL BWP for FDD, so that the network can know which DL BWP the RAR should be sent based on the UL BWP on which the mag1 is sent and also the linkage between DL and UL BWP.
It was also agreed on the working assumption that the UL BWP k is implicitly linked to DL BWP K, so that the ASN.1 signaling is not needed. However, this working assumption needs to be further confirmed.
According to this working assumption, it implies that the number of configured UL BWP should be equal to the number of DL BWP, otherwise, where the UE is supposed to monitor the RAR when UL is not linked to any DL BWP. Of course, network can choose to not configure common PRACH resources on those UL BWPs which is not linked to any DL BWP in the case when number of UL BWP is more than DL BWP. For example, in the following figure, if there are 4 UL BWPs and 2 DL BWPs, network will not configured common PRACH resources for BWP 2 and BWP 3 since they are not linked to any DL BWPs.


[image: image8.png]Common PRACH resources is
configuerd on UL BWP 2 for UE 1

Common PRACH resources is
onfiguerd on UL BWP 0 for UE 1

r-=--=-----




Observation 2 Only those UL BWPs linked to DL BWPs can be configured with common PRACH resources. 

However, this configuration will restrict common PRACH resources on a limited frequency location. For the above case shown in the figure, for those UEs configured with more UL BWPs, the collision will be increased since UEs are likely to initiate RACH on the that particular UL BWPs. This should not be the intention of the linkage which is to reduce the RARs sent from network for contention based RACH.
Observation 3 The working assumption, i.e., UL BWP k is linked with DL BWP k, will increase the collision for CB-RACH if there are lots of UEs configured with more UL BWPs than DL BWPs. 

Actually, the intention of the BWP linkage is to reduce the RAR from network side considering resource efficiency, it should not restrict the common PRACH resources configuration especially when this configuration will increase the collision.
Proposal 1 Common PRACH resources can be configured on any UL BWP, irrespective of the linkage.
Therefore, some enhancements are needed to avoid this restriction, basically there are three alternatives:
Alt. 1: Stick to the working assumption linkage, if the active UL BWP is configured with PRACH resources and if the UL BWP is not linked to any DL BWP, the UE switches DL BWP to the initial DL BWP to monitor RAR;
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Alt. 2: Stick to the working assumption linkage, if the active UL BWP is configured with PRACH resources and if the UL BWP is not linked to any DL BWP, UE does not do anything. However, network ensures the UE receives RAR on the current active DL BWP;
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Alt .3: Each configured UL BWPs shall be linked to only one DL BWP even if the number of UL BWP is more than the number of DL BWP; The modulo operation can be applied to those UL BWP index which has no index of DL BWP to be linked. For example, in this case shown in the figure, UL BWP 2 is linked to DL BWP 0 and BWP 3 is linked to DL BWP 1.
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All the above alternatives require network to send more than one RARs, however, it do actually reduce the RARs since otherwise network needs to send RAR on all the configured DL BWPs. 

To us it’s preferable to choose Alt.2 since it has less impacts on the UE side, .e.g, when there is no linked DL BWP for the current active UL BWP, the UE does not switch BWP for both DL and UL.
Proposal 2 If the active UL BWP is not linked to any DL BWP, the UE stays in the active DL BWP when CB-RACH is initiated on the active UL BWP.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
It causes too much resource to send RAR from the network side if UE initiates RACH on non-initial UL BWP.
Observation 2
Only those UL BWPs linked to DL BWPs can be configured with common PRACH resources.
Observation 3
The working assumption, i.e., UL BWP k is linked with DL BWP k, will increase the collision for CB-RACH if there are lots of UEs configured with more UL BWPs than DL BWPs.
Proposal 1
Common PRACH resources can be configured on any UL BWP, irrespective of the linkage.
Proposal 2
If the active UL BWP is not linked to any DL BWP, the UE stays in the active DL BWP when CB-RACH is initiated on the active UL BWP.


4 Annex 
5.1.5
Bandwidth Part (BWP) operation
[Change starts]

The BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time, and. The BWP switching is controlled by the PDCCH indicating a downlink assignment or an uplink grant, by the bandwidthPartInactivityTimer, or by the MAC entity itself upon initiation of Random Access procedure. Upon addition of SpCell or activation of an SCell, one BWP is initially active without receiving PDCCH indicating a downlink assignment or an uplink grant. The active BWP for a Serving Cell is indicated by either RRC or PDCCH (as specified in TS 38.213 [6]). For unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL. 
For paired spectrum, each configured UL BWP is linked to a configured DL BWP based on the bandwidthPartId (as specified in TS 38.331 [5]) and the linkage only applies when UE initiates contention based Random Access procedure. The UL BWP with bandwidthPartId k is linked to the DL BWP with bandwidthPartId k;

[Change ends]

[Change starts]

Upon initiation of the Random Access procedure, the MAC entity shall:
1>
if PRACH occasions are configured for the active UL BWP:

2> if the active DL BWP does not link to the active UL BWP and

2> if the DL BWP which the active UP BWP is link to is configured:


3> switch active DL BWP to the DL BWP linking to the active UL BWP;
2>
perform the Random Access procedure on the active DL BWP and UL BWP.
1>
else (i.e. PRACH occasions are not configured for the active UL BWP):
2>
switch to initial DL BWP and UL BWP;

2>
perform the Random Access procedure on the initial DL BWP and UL BWP.

[Change ends]


2/4


[image: image1][image: image5.png]©
2 o
£=
T o
[a)

UE 1
UL intial

DL



[image: image6.png]UL DL



[image: image7.png]Common PRACH resources is
configuerd on UL BWP 2 for UE 1

mmon PRACH resources is
Onfiguerd on UL BWP O for UE 1

r==-------



