3GPP TSG-RAN WG2 Meeting #101bis 	R2-1804872
Sanya, China, 16th - 20th April 2018	


Agenda Item	: 10.3.1.2 (NR_newRAT-Core)
Source	: LG Electronics Inc.
Title	: Remaining issue on the BWP linkage
Document for	: Discussion and Decision
1.	Introduction
At RAN2#101, the following agreement and working assumption was made:
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
In order to gain some understanding in how many RARs the network needs to transmit, there was email discussion, and the discussion has concluded the following proposals:
Proposal 1.	If a UL BWP is configured with PRACH resources, it should be linked to one DL BWP configured with ra-SearchSpace.
Proposal 2.	RAN2 understands that the network transmits a RAR on the DL BWP linked with UL BWP where the UE transmits the preamble.
However, it is still unclear how to the network can allocate the UL resource for MSG3. In this contribution, we’d like to address the remaining issue and propose the UE behaviour using DL/UL BWP linkage/configuration for CBRA.
[bookmark: _Toc476230925]2.	Discussion
[bookmark: _GoBack]According to the current CBRA and the email discussion for BWP linkage, if PRACH resources are configured for the active BWP, a UE transmits a preamble on the PRACH resource for the active UL BWP and monitors PDCCH to receive a RAR on the DL BWP linked with UL BWP where the UE transmits the preamble. If the UE successfully receives its RAR, the UE will transmit MSG3 on the UL resource allocated in the UL grant of the RAR.
However, we can assume that there are two UEs having the different starting position for each active UL BWP but the UEs share the same PRACH resource for each configured UL BWP, i.e., overlapping UL BWPs. Figure 1 shows the scenario where the each UL BWP 1 of UE1, 2, 3 has the different starting position. According to the RAN1 agreement, the PRB index of the configured UL BWP for a UE is logically re-allocated from the starting position of each configured UL BWP. That is, as shown in the Figure 1, the physical resource of UE1 and UE3, or UE2 and UE3 is partially overlapped but the logical PRB index for the overlapped physical resource is differently allocated to each UE.


Figure 1. An example for BWP linkage which each UL BWP has different starting position
Here, it is raised a question about how the network can allocate the UL resource for MSG3 of each UE performing a CBRA. Based on the current spec, UE1 and UE3 (or UE2 and UE3), which are configured with partially overlapped UL BWPs, can receive the RARs with UL grant allocated by the PRB index X and they may transmit a MSG3 by using the resource X allocated for its active UL BWP1. But, since the network doesn’t know the UE performing a CBRA until contention resolution is completed, it has no way to exactly indicate the logical index for the active UL BWP of the UE. As a result, the UL resource X for MSG3 will be randomly assigned by the network, which might cause a resource collision between the UE transmitting a MSG3 and the UE transmitting a normal data, if the network had dedicatedly allocated the physically same resource to another UE for the normal data transmission. The collision occurs because the physically same resource is indicated by the different logical PRB index. Consequently, the MSG3 transmission of the UE1 and UE3 may mostly fail. 
One way to avoid the resource collision is to reserve the UL resources that a UE can transmit a MSG3, but this will cause the high resource wastes. Another solution is to exclusively allocate an empty resource for MSG3 considering the resources that the network has allocated to the UEs for normal data, but it is very difficult to predict the empty resource.
Observation 1. If a UE performs a CBRA on its active UL BWP, there is an issue in Msg3 transmission in terms of UL resource collisions or high resource wastes because the network does not know UL resource information for the active UL BWP of the UE performing a CBRA. 
The simplest way to resolve the above issue is to configure UL BWP i with the same configuration to all UEs without overlapping. As shown in the figure 2, the network can configure the UL BWP i of exactly same size to all UEs. However, this would be to a strong restriction from network point of view and it doesn’t seems to match the intention of introducing BWP. In our understanding, RAN1 introduces BWP for the purpose of dynamically configuring the bandwidth size based on the characteristics of a UE, e.g., traffic type or traffic amount, unlike CA.


Figure 2. An example for cell common BWP configuration
Observation 2. Providing the same/non-overlapped DL/UL BWP configuration to all UEs would be to a strong restriction from network point of view.
Another solution is to predefine the common DL/UL BWPs associated with the PRACH resource separately from the dedicated DL/UL BWP for a UE. If then, the UE can use the predefined DL/UL BWP configuration, i.e., RA DL/UL BWP, when the UE performs CBRA. As illustrated in figure 3, the network can transmit the RAR only on the DL BWP linked with UL BWP where receiving the preamble, and allocate UL resource for MSG3 by using the PRB index of the predefined UL BWP for the PRACH resource where receiving the preamble. From the UE perspective, the UE can receive the RAR message on the DL BWP linked with UL BWP transmitting the preamble, and transmit the MSG3 on the predefined UL BWP where transmitting the preamble. 
Here, if the starting position and size of the predefined UL BWP is different from the active UL BWP of a UE, the UE needs to re-allocate it to the PRB index for predefined UL BWP while the UE is performing the CBRA, e.g., UE1 and UE3 in Figure 3. If the PRACH resource is not configured for the active UL BWP, e.g., UE2 in Figure 3, the UE can perform the CBRA on the initial DL/UL BWP. 


Figure 3. An example case where the UL/DL BWP linkage has one to one mapping
If the predefined DL/UL BWP is overlapped with another predefined DL/UL BWP, we cannot resolve the above issues. Therefore, RAN2 should recommend that the network configures the predefined DL/UL BWP linkage for a PRACH resource without overlapping between them. As shown in Figure 4, UE3 can have two PRACH resources on its active UL BWP. In this case, the UE3 selects one of two PRACH resources when CBRA is triggered and the UE can re-allocate the PRB index based on the configuration for the predefined UL BWP where the transmitting the preamble. 


Figure 4. An example case where the UL/DL BWP linkage has many to one mapping
According to the discussion so far, it is obvious that the BWP linkage is up to network implementation. However, with the intention of introducing BWP, RAN2 should not provide strong restrictions on the BWP configuration of the network. So, we propose that RAN2 define a separate DL/UL BWP linkage/configuration for RA procedure and capture the UE behaviour using the predefined BWPs when CBRA is triggered. 
Proposal. Define a DL/UL BWP linkage/configuration associated with the PRACH separately from the dedicated DL/UL BWP for a UE, and capture the UE behaviour using the DL/UL BWP associated with the PRACH when CBRA is triggered.
3.	Conclusion
In this contribution, we have discussed the remaining issue on CBRA performed in the DL/UL BWP linkage, and our observations and proposal are as follows:
Observation 1. If a UE performs a CBRA on its active UL BWP, there is an issue in Msg3 transmission in terms of UL resource collisions or high resource wastes because the network does not know UL resource information for the active UL BWP of the UE performing a CBRA. 
Observation 2. Providing the same/non-overlapped DL/UL BWP configuration to all UEs would be to a strong restriction from network point of view.
Proposal. Define a DL/UL BWP linkage/configuration associated with the PRACH separately from the dedicated DL/UL BWP for a UE, and capture the UE behaviour using the DL/UL BWP associated with the PRACH when CBRA is triggered.
1

1
`
image2.emf
UL BWP1 DL BWP1

DL BWP1

DL BWP1

UE1 UE2

UE3

f f

f

PRB index0

for UL BWP1

UL BWP1

PRB index0

for UL BWP1

UL BWP1

PRB index0

for UL BWP1

UL BWP2 DL BWP2

PRB index0

for UL BWP2


Microsoft_Visio____2.vsdx
UL BWP1
DL BWP1
DL BWP1
DL BWP1
UE1
UE2
UE3
f
f
f
PRB index0
for UL BWP1
UL BWP1
PRB index0
for UL BWP1
UL BWP1
PRB index0
for UL BWP1
UL BWP2
DL BWP2
PRB index0
for UL BWP2



image3.emf
UL BWP1

DL BWP1

UL BWP1

UL BWP1

DL BWP1

UE1 UE2 UE3

f f

f

DL BWP1

PRACH PRACH

PRACH

UE2

- No PRACH, no linked DL BWP 

- Switch to the initial DL/UL BWP

PRB index0

for BWP i

PRB index0

for BWP i

PRB index0

for BWP i

UE1

- Monitor RAR on the linked DL BWP

- Reallocate to PRB index for predefined UL BWP i

UE3

- Monitor RAR on the linked DL BWP

- Reallocate to PRB index for predefined UL BWP i


Microsoft_Visio____3.vsdx
UL BWP1
DL BWP1
UL BWP1
UL BWP1
DL BWP1
UE1
UE2
UE3
f
f
f



DL BWP1
PRACH
PRACH
PRACH
UE2
- No PRACH, no linked DL BWP 
- Switch to the initial DL/UL BWP
PRB index0
for BWP i
PRB index0
for BWP i
PRB index0
for BWP i
UE1
- Monitor RAR on the linked DL BWP - Reallocate to PRB index for predefined UL BWP i
UE3
- Monitor RAR on the linked DL BWP
- Reallocate to PRB index for predefined UL BWP i



image4.emf
UL BWP1

DL BWP1

UL BWP1

UL BWP1

DL BWP1

UE1 UE2 UE3

f f

f

PRB index0

for BWP i

PRB index0

for BWP i+1

DL BWP1

PRB index0

for BWP i+1

PRB index0

for BWP i

PRACH

PRACH

PRACH

PRACH


Microsoft_Visio____4.vsdx
UL BWP1
DL BWP1
UL BWP1
UL BWP1
DL BWP1
UE1
UE2
UE3
f
f
f
PRB index0
for BWP i
PRB index0
for BWP i+1




DL BWP1
PRB index0
for BWP i+1
PRB index0
for BWP i
PRACH
PRACH
PRACH
PRACH



image1.emf
UL BWP1 DL BWP1

UL BWP1

DL BWP1

UL BWP1

DL BWP1

UE1 UE2 UE3

f f

f

PRB index0

for UL BWP1

PRB index0

for UL BWP1

PRB index 0

for UL BWP1


Microsoft_Visio____1.vsdx
UL BWP1
DL BWP1
UL BWP1
DL BWP1
UL BWP1
DL BWP1
UE1
UE2
UE3
f
f
f
PRB index0
for UL BWP1
PRB index0
for UL BWP1
PRB index 0
for UL BWP1



