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	Reason for change:
	Although BWP linkage was introduced specifically for contention-based random access in FDD systems, text in the current MAC specification applies to both CBRA and CFRA. We think in theory BWP linkage is not necessary for CFRA, because network knows exactly which UE is performing RACH and which UL and DL BWPs that the UE is using prior to the procedure. Our analysis shows that whether DL and UL BWPs are linked makes little difference for handover and PDCCH order. However, it could have negative impact on the performance of BFR, for the following reasons.

It has been agreed that different DL BWPs (e.g. type-B BWPs) can be associated with different set of reference signals. Consequently, different DL BWPs may have different set of candidate beams.  For example, suppose UE operates in active DL BWP #1 when beam failure is detected. In addition, assume BWP linkage is applied when CFRA BFR is performed, so that UE has to switch to DL BWP #2, which is the DL BWP linked to the UL BWP where Msg1 for BFR is sent. Then one can make the following observations:

•
UE selects new serving beams among the candidate beams configured for DL BWP #2. If DL BWP #1 and #2 are configured with different set of candidate beams, then it is possible that the new beams selected by UE may not be available in DL BWP #1.   

•
In typical scenarios, it is desirable for UE to go back to DL BWP #1 after BFR is complete. But if DL BWP #1 does not contain the new serving beams selected during the BFR procedure, UE may have to measure new set of reference signals and get QCL before it can use DL BWP #1 again. 

In the scenario described above, we can see that UE’s recovery can be delayed by two events: 1. BWP switching time; 2. a transition period in which UE needs to find new QCL when switching back to the DL BWP prior to the BFR procedure. The duration of the second delay would depend on how fast UE can finish measuring the necessary reference signals. We think these delays have negative impact on the latency of BFR and should be avoided by not switching DL BWP when CFRA BFR is performed. We do not expect any issue for either UE or network in this case, because network knows exactly which UL BWP that UE uses to perform the BFR procedure and which DL BWP it is operating in. In addition, it is agreed that BFR is considered successful if UE can receive any PDCCH message addressed to its C-RNTI. Therefore, “Msg2 reception” for BFR can be performed in any DL BWP.
We do not think excluding BWP linkage would have any negative impact on other types of CFRA procedures. For example, for handover, it has been agreed that the procedure is performed in firstActiveDownlinkBWP and firstActiveUplinkBWP. Hence DL and UL BWPs are already implicitly linked in this case. For PDCCH order initiated in a SCell, it has been agreed that DL BWP in either SCell or PCell is not switched. For PDCCH order initiated in a SpCell, as long as each DL BWP is configured with ra-searchSpace (which is not expensive), network can send RAR to UE in its active DL BWP without any ambiguity involved. Or network can switch UE to a DL BWP with ra-searchSpace before it initiates the PDCCH order.

Based on the above analysis, we therefore propose that BWP linkage should not be applied to CFRA.  

	
	

	Summary of change:
	UE should not switch DL BWP based on BWP linkage when CFRA is performed.
Impact analysis
Impacted functionality:

Bandwidth part, beam failure recovery
Inter-operability: 

1.  If UE implements this CR but network does not, UE may not be able to receive network’s response to UE’s recovery request. 
2. If the network implements this CR but UE does not, UE may not be able to receive network’s response to UE’s recovery request.

	
	

	Consequences if not approved:
	In case of CFRA BFR, it may take UE longer time to recover from a beam failure.
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------------------------------- [Start of change] -------------------------
5.15
Bandwidth Part (BWP) operation

(…omitted text…)
Upon initiation of the Random Access procedure on a Serving Cell, the MAC entity shall for this Serving Cell:

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

2>
switch the active UL BWP to BWP indicated by initialUplinkBWP;
2>
if the Random Access procedure is contention-based:
3>
switch the active DL BWP to BWP indicated by initialDownlinkBWP.

1>
else:

2>
if theRandom Access procedure is contention-based:
3>
if the active DL BWP does not have the same bwp-Id as the active UL BWP:
4>
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 active DL BWP of SpCell and active UL BWP of this Serving Cell.

(…omitted text…)
--------------------------------[End of change] -------------------------
