Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN2 #102
 R2-1807536
Busan, Korea, 21st May – 25th May 2018

Agenda Item:
10.3.1.2
Source:
OPPO
Title:
Switching BWP for CB RACH
Document for:
Discussion, Decision

1 Introduction

In 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
Further in last RAN2#101bis meeting, it was confirmed:

· RAN2 understands that the purpose of the linking is that the network transmits a RAR on the DL BWP linked with UL BWP where the UE transmits the preamble.
And a TP was agreed in principle with change provided in next meeting for further discussion.

In this paper, we identified an issue based on the linkage based CB RACH, and further proposal our solution on this issue. 

2 Discussion

As agreed in last meeting, the draft TP is as following [R2-1805417]:

	Upon initiation of the Random Access procedure, the MAC entity shall:

1>
if PRACH occasions are not configured for the active UL BWP:

2>
switch to initial DL BWP and UL BWP;

1> else:

2> if the active DL BWP does not have the same bwp-Id as the active UL BWP:

3> switch the active DL BWP to the DL BWP with the same bwp-Id as the active UL BWP;

1>
perform the Random Access procedure on the initial DL BWP and UL BWP.


Firstly, when random access procedure is initiated, the MAC entity will check whether the active UL BWP is configured with PARCH occasions or not, if not configured, both DL and UL BWPs will switch to the initial UL and DL BWP. This behaviour is aligned with the agreement we made in RAN2 #100 meeting which is:

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.   

While in last meeting, some companies [R2-1806165] had concern on this behaviour since when we had agreement on this falling back to initial BWP, there was no linkage introduced for paired spectrum when CB RACH is initiated. Then, it’s possible that UE can switch to any BWP pair for which the UL BWP is configured with PRACH occasions. Some advantages can be observed, e.g., decreased collision on initial BWP. 

In our view, this observation is valid since for contention based RACH, network is not aware of which UE is initiating RACH procedure, so switching BWP is transparent to network. From this perspective, falling back to initial BWP pair or other BWP pairs makes no difference, and given the advantage we think it can left to UE implementation which BWP pair the UE can choose when CB-RACH is initiated and the active UL BWP is not configured with PRACH occasions.

Proposal 1 RAN2 can discuss whether UE falls back to initial BWP pair or any BWP pair supporting RACH when CB RACH is initiated and there is no PRACH occasions configured on the active uplink BWP.

Secondly, according to the TP, when the active UL BWP is configured with PRACH occasions, the UE will switch the DL BWP if it does not have the same BWP ID as the active UL BWP. We understand the motivation is to decrease the overhead for sending RAR from the network side, however, this autonomous DL BWP switching will cause unnecessary data interruption for the downlink since network is not aware which UE is initiating contention based RACH. 
Observation 1 For CB-RACH initiation, autonomous DL BWP switching when index of active DL BWP is not the same as the active UL BWP will cause unnecessary downlink data interruption. 

Considering the drawback, one alternative is the BWP switching is common for both UL and DL for paired spectrum. In other words, when BWP switching is controlled by any specified means, e.g., by PDCCH indicating a downlink assignment or uplink grant, both the UL and DL BWP should be switched based on the linkage. This is exactly the same as specified for unpaired spectrum. Based on this approach, when contention based RACH is imitated, there is no need to autonomously switch the DL BWP since it’s already linked to the active UL BWP when it is configured with PRACH occasions.

Proposal 2 For both paired and unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL.
It should be noted that based on the current TS 38.213 as follows, the BWP linkage is only specified for unpaired spectrum operation, if proposal 2 is agreed, we think an LS should be sent to RAN1 so that the RAN1 specification can be updated accordingly.
For unpaired spectrum operation, a DL BWP from the set of configured DL BWPs with index provided by higher layer parameter DL-BWP-index is paired with an UL BWP from the set of configured UL BWPs with index provided by higher layer parameter UL-BWP-index when the DL BWP index and the UL BWP index are equal. For unpaired spectrum operation, a UE is not expected to receive a configuration where the center frequency for a DL BWP is different than the center frequency for an UL BWP when the DL-BWP-index of the DL BWP is equal to the UL-BWP-index of the UL BWP.
Proposal 3 Send an LS to RAN1 to inform the linkage BWP for paired spectrum.

For the above proposal, a corresponding CR has been provided in [1]
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
RAN2 can discuss whether UE falls back to initial BWP pair or any BWP pair supporting RACH when CB RACH is initiated and there is no PRACH occasions configured on the active uplink BWP.
Observation 1
For CB-RACH initiation, autonomous DL BWP switching when index of active DL BWP is not the same as the active UL BWP will cause unnecessary downlink data interruption.
Proposal 2
For both paired and unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL.
Proposal 3
Send an LS to RAN1 to inform the linkage BWP for paired spectrum.
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