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1 Introduction
We have agreement in RAN2#100 that upon initiating RACH procedure, if the active UL BWP has no configured RACH resource, UE switches to initial UL and DL BWP to perform RACH procedure, i.e. 
	RAN2#100 Agreement
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.   



In RAN2#101 and RAN2#101bis, BWP linking are introduced to solve the problem of RAR reception for contention-based RACH in FDD. 
	RAN2#101 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



	RAN2#101bis Agreement
We confirm to use 1-to-1 BWP linking for RACH



Since UE is expected to be configured with several BWP linkages for CBRA, we suggest that if active UL BWP has no PRACH resource, UE is allowed to switch to one of the configured BWP linkages for contention-based RACH, rather than always switching to initial BWP. Relaxing the BWP selection rule enables the network to reduce RACH loading and RACH contention on the initial BWP.

2 Discussion



In RAN2#100 meeting [2], it is agreed that if active UL BWP is not configured with RACH, UE uses initial UL/DL BWP. The background for this agreement is to ensure that UE will switch to a BWP pair (i.e. initial UL and DL BWP) on which CBRA is supported. However, since now we have agreed to introduce BWP linkage, either the initial BWP or any one of the configured BWP linking can be applied to perform CBRA. 

Allowing UE to perform CBRA on one of configured UL-DL BWP pairs different from the initial BWP has the following advantages:
·  Eliminate the load and RACH contention on initial BWP: Based on current agreement, all UEs in idle mode, and all UEs that are in connected mode and are on UL BWP without PRACH occasion will use initial BWP for CBRA, which can cause heavy load on initial BWP. By relaxing the restriction of BWP selection for connected UEs, the traffic load and RACH collision probability on initial BWP could be reduced. This flexibility also allow the network to balance load and distribute traffic among BWPs by configuring UEs with different applicable BWP pairs.
· Support flexible PRACH configuration on UL BWPs: gNB can determine to configure/not configure PRACH resource on a UL BWP in case the initial UL BWP is heavily/slightly loaded, and accordingly traffic load will be offloaded from / concentrated on the initial UL BWP. Upon RACH procedure initiation, if current active UL BWP has no PRACH configured, UE check the configured BWP pairs for CBRA. If a BWP pair has PRACH configured on UL BWP, then BWP pair can be used for CBRA; otherwise, the BWP pair is not applicable for CBRA.




Figure 1. Illustration of BWP switching for current agreement and proposal

Observation 1: Allowing the UE to switch to non-initial BWP for CBRA can reduce RACH contention in the system and improve system performance.

If switching to non-initial UL BWP for CBRA when current active UL BWP has no configured PRACH is allowed, then how UE selects one UL-DL BWP pair for CBRA could be done with either of the following options.
· Option 1. UE select one BWP pair randomly with equal probability from the configured UL-DL BWP pairs for CBRA.
· Option 2. UE selects a fixed UL-DL BWP pair as configured by the network.
· Option 3. Up to UE implementation how to select one BWP pair from the configured UL-DL BWP pairs for CBRA.

We think option 3 is the simplest and the most flexible one. 
· For option 1, selecting each pair with an equal probability cannot really re-distribute the load of each pair with an equal probability because UEs may be configured with different but overlapped set of pairs. So there is no need to specify the selection probability. 
· Option 3 is more flexible than option 2 because in option 3 UE may select the pair based on its preference of active DL BWP considering its data transmission latency and power saving performance. In contrast, option 2 has no clear benefit over option 3, but needs additional network signaling to indicate the fixed BWP linkage used for CBRA when active UL BWP has no PRACH.

Moreover, we think the principle of flexible BWP selection can be applied to not only FDD, but also to TDD system. The reason is that from CBRA point of view, the only difference between FDD and TDD is that in TDD, there is pre-defined 1-to-1 BWP linkage. Therefore, to have aligned UE behavior in FDD and in TDD, we propose that for both FDD and TDD systems, UE is allowed to apply flexible BWP selection upon initiation of contention-based RACH procedure. 


Proposal 1:  If PRACH resources are configured in at least one of the configured UL BWPs but not in the current active UL BWP, UE can choose any of those UL BWPs and its linked DL BWP to perform CBRA.
Proposal 2:  If none of configured UL BWPs contains PRACH resources, UE performs CBRA in the initial BWP.
3 Conclusion 
Based on the observation:
Observation: Allowing the UE to switch to non-initial BWP for CBRA can reduce RACH contention in the system and improve system performance.

We propose:

Proposal 1:  If PRACH resources are configured in at least one of the configured UL BWPs but not in the current active UL BWP, UE can choose any of those UL BWPs and its linked DL BWP to perform CBRA.
Proposal 2:  If none of configured UL BWPs contains PRACH resources, UE performs CBRA in the initial BWP.


4 Annex: Text Proposal

[bookmark: _Toc502437830]5.15	Bandwidth Part (BWP) operation
In addition to clause 12 of TS 38.213 [6], this subclause specifies requirements on BWP operation.
A Serving Cell may be configured with one or multiple BWPs, and the maximum number of BWP per Serving Cell is specified in TS 38.213 [6].
The BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time. The BWP switching is controlled by the PDCCH indicating a downlink assignment or an uplink grant, by the bwp-InactivityTimer, 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.
On the active BWP for each activated Serving Cell configured with a BWP, the MAC entity shall apply normal operations including:
1>	transmit on UL-SCH;
1>	transmit on RACH;
1>	monitor the PDCCH;
1>	transmit PUCCH;
1>	transmit SRS;
1>	receive DL-SCH;
1>	(re-)initialize any suspended configured uplink grants of configured grant Type 1 according to the stored configuration, if any, and to start in the symbol according to rules in subclause 5.8.2.
On the inactive BWP for each activated Serving Cell configured with a BWP, the MAC entity shall:
1>	not transmit on UL-SCH;
1>	not transmit on RACH;
1>	not monitor the PDCCH;
1>	not transmit PUCCH;
1>	not transmit SRS;
1>	not receive DL-SCH;
1>	clear any configured downlink assignment and configured uplink grant of configured grant Type 2;
1>	suspend any configured uplink grant of configured Type 1.
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 MAC entity is initiating a contention-based Random Access procedure; and
2> if the active DL BWP is not linked with the active UL BWP for contention-based Random Access procedure:
      3> switch to the DL BWP that is linked with the active UL BWP for contention-based Random Access procedure.
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> if the MAC entity is initiating a contention-based Random Access procedure; and
2> if UE has at least one configured UL BWP with contention-based PRACH resources:
    3> switch to one of those UL BWPs and its linked DL BWP to perform the Random Access procedure.
2> else:
2>	  3>switch to initialDownlinkBWP and initialUplinkBWP;
2>	perform the Random Access procedure on the active DL BWP and UL BWP.initialDownlinkBWP and initialUplinkBWP.
If the MAC entity receives a PDCCH for BWP switching of a serving cell, the MAC entity shall:
1>	if there is no ongoing Random Access procedure associated with this Serving Cell; or
1>	if the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI (as specified in subclauses 5.1.4 and 5.1.5):
2>	perform BWP switching to a BWP indicated by the PDCCH.
If the MAC entity receives a PDCCH for BWP switching for a Serving Cell while a Random Access procedure associated with that Serving Cell is ongoing in the MAC entity, it is up to UE implementation whether to switch BWP or ignore the PDCCH for BWP switching, except for the PDCCH reception for BWP switching addressed to the C-RNTI for successful Random Access procedure completion (as specified in subclauses 5.1.4 and 5.1.5) in which case the UE shall perform BWP switching to a BWP indicated by the PDCCH. Upon reception of the PDCCH for BWP switching other than successful contention resolution, if the MAC entity decides to perform BWP switching, the MAC entity shall stop the ongoing Random Access procedure and initiate a Random Access procedure on the new activated BWP; if the MAC decides to ignore the PDCCH for BWP switching, the MAC entity shall continue with the ongoing Random Access procedure on the active BWP.
If the bwp-InactivityTimer is configured, the MAC entity shall for each activated Serving Cell:
1>	if the defaultDownlinkBWP is configured, and the active DL BWP is not the BWP indicated by the defaultDownlinkBWP; or
1>	if the defaultDownlinkBWP is not configured, and the active DL BWP is not the initialDownlinkBWP:
2>	if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received on the active BWP; or
2>	if a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment:
3>	if there is no ongoing random access procedure associated with this Serving Cell; or
3>	if the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI (as specified in subclauses 5.1.4 and 5.1.5):
4>	start or restart the bwp-InactivityTimer associated with the active DL BWP.
2>	if a PDCCH for BWP switching is received on the active DL BWP, and the MAC entity switches the active BWP:
3>	start or restart the bwp-InactivityTimer associated with the active DL BWP.
2>	if Random Access procedure is initiated on this Serving Cell:
3>	stop the bwp-InactivityTimer associated with the active DL BWP of this Serving Cell, if running.
3>	if the Serving Cell is SCell:
4>	stop the bwp-InactivityTimer associated with the active DL BWP of SpCell, if running.
2>	if the bwp-InactivityTimer associated with the active DL BWP expires:
3>	if the defaultDownlinkBWP is configured:
4>	perform BWP switching to a BWP indicated by the defaultDownlinkBWP.
3>	else:
4>	perform BWP switching to the initialDownlinkBWP.
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