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In RAN1#117 meeting, an LS on UE Capability for Asymmetric BW for less than 5 MHz is received from RAN4 [1].
In the LS, RAN4 respectfully requests RAN2 and RAN1 to examine the necessary modifications and define UE capabilities for optional support of asymmetric bandwidths with 
· 3 MHz in uplink (and 5 MHz or larger CBW in downlink)
· and potentially also for 3 MHz in downlink (and 5 MHz or larger CBW in uplink) with lower priority and no urgency.
In this contribution, we discuss potential impact to support asymmetric BW for less than 5MHz.
Discussion
FGs 51-1/51-2a/51-2b/51-3 were introduced for less than 5MHz assuming symmetric BW for DL and UL [2], where FG 51-1 and FG51-3 include components for both DL and UL.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	51. NR_FR1_lessthan_5MHz_BW
	51-1
	Support for 3 MHz channel bandwidth
	1) Reception of 12 PRB PBCH based on RB-level puncturing
2) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
3) Reception of 15 PRB CORESET0
	

	51. NR_FR1_lessthan_5MHz_BW
	51-2a
	Support 12 PRB CORESET0
	1) Reception of 12 PRB CORESET0 with an associated SS/PBCH block that is located according to Table 5.4.3.1-2 in TS 38.101-1
	51-1

	51. NR_FR1_lessthan_5MHz_BW
	51-2b
	Support 12 PRB CORESET0 with an associated SS/PBCH block located at GSCN 41637
	1) Reception of 12 PRB CORESET0 with an associated SS/PBCH block located at GSCN 41637
	51-1

	51. NR_FR1_lessthan_5MHz_BW
	51-3
	Support 5 MHz channel bandwidth with 20 PRB CORESET0
	1) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
2) Reception of 20 PRB CORESET0
	



To support asymmetric BW for less than 5 MHz, it is better to introduce new UE capabilities, i.e. the existing FGs 51-1/51-2a/51-2b/51-3 are applicable to symmetric BW only.
For new UE capabilities for optional support of asymmetric bandwidths, one thing that needs to be discussed is whether “Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS” is applicable to the case that DL BW is less than 5MHz and UL transmission BW is equal to or larger than 5MHz. The component “Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS” in FG 51-1 and FG 51-3 is based on the following agreement in RAN1#111. The reason is that PRACH format 3 with 5 kHz SCS exceeds 3MHz [2].
	Agreement
Short PRACH formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS are supported for transmission bandwidths <5 MHz for 3MHz and 5MHz channel bandwidth.



For asymmetric bandwidths with 3MHz in uplink and 5 MHz or larger CBW in downlink, long PRACH format with 5kHz SCS cannot be supported since the BW exceeds 3MHz.
However, for 3MHz in downlink and 5 MHz or larger CBW in uplink, if UL transmission BW is equal or larger than 5MHz, the BW of PRACH is no longer limited so that long PRACH format with 5kHz SCS can also be supported.
Proposal 1: For 3MHz in downlink and UL transmission BW≥5 MHz, long PRACH format with 5kHz SCS is supported.
It is suggested to let RAN2 decide the detailed design of new UE capabilities for optional support of asymmetric bandwidths in RAN2 and send LS to RAN2 with following information.
Proposal 2: Send LS to RAN2 and RAN4 with following information:
· Existing FGs 51-1/51-2a/51-2b/51-3 are only applicable to symmetric BW for less than 5 MHz.
· Introduce new UE capabilities to support asymmetric BW for less than 5 MHz
· “Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS” is only applicable to UL transmission BW<5MHz for 3MHz and 5MHz UL channel bandwidth, i.e. for 3MHz in downlink and UL transmission BW≥5 MHz, all the RACH preamble formats are supported.
· It is up to RAN2 to decide the detailed design of new UE capabilities.
Conclusion
In this contribution, we discussed the potential impact to support asymmetric BW for less than 5MHz with following proposals.
Proposal 1: For 3MHz in downlink and UL transmission BW≥5 MHz, long PRACH format with 5kHz SCS is supported.
Proposal 2: Send LS to RAN2 and RAN4 with following information:
· Existing FGs 51-1/51-2a/51-2b/51-3 are only applicable to symmetric BW for less than 5 MHz.
· Introduce new UE capabilities to support asymmetric BW for less than 5 MHz
· “Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS” is only applicable to UL transmission BW<5MHz for 3MHz and 5MHz UL channel bandwidth, i.e. for 3MHz in downlink and UL transmission BW≥5 MHz, all the RACH preamble formats are supported.
· It is up to RAN2 to decide the detailed design of new UE capabilities.
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