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In the approved new WID on Expanded and Improved NR Positioning [1], the objectives of positioning for UEs with Reduced Capabilities are as follows:
	· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)
· Specify support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS and transmission of UL SRS for positioning [RAN1, RAN2].
· NOTE: The complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.
· Specify RRM requirements for positioning including RRM measurements and procedures for RedCap UEs for both with and without frequency hopping [RAN4].




This contribution discusses and addresses the remaining open issues associated with the agreements reached at the RAN1#114-bis meeting. 
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SRS transmit hopping pattern configurations
During the RAN1#114-bis meeting, RAN1 proposed the following working assumption for SRS Tx hopping with the wrapped staircase pattern [2]:
	Agreement
The working assumption is revised as follow:

Working assumption 
For the SRS for positioning with Tx hopping wrapping pattern, the starting frequency for each symbol of the wrapped staircase pattern is configured by:

a new offset nFH is added to the the exisiting equation for the starting frequency , where 

 Where: (down-select at RAN1#115)
-alt1: is the frequency hop index of the initial hop (new configured parameter)

-alt2:  
· Note: The reference point for starting PRB of the first hop  and nshift is defined as lowest RB provided by the agreed configuration that may include SCS, CP size and bandwidth (position and size)

-  is the starting PRB of the first hop
- In k0, nshift is replaced by 
-  is the SRS hop transmission counter in time domain
- is the configured number of hops
- is the configured hop bandwidth, in number of RBs
- is the configured common overlap between two hops, in number of RB(s).




For Alt1,  is specified as a new configured parameter. However, such a parameter is redundant and leads to signaling overhead. This is because the parameter  can easily be derived from three other configuration parameters, which already agreed in RAN1 and include the configured starting PRB of the first hop (), the configured hop bandwidth (), and the configured common overlapping bandwidth between two hops ().           
Observation 1: For SRS Tx hopping, Alt1 introduces a redundant new parameter and signaling overhead.
Alt2 alleviates the drawbacks of Alt1 and is in line with the new offset expression, which is . 
Proposal 1: For SRS positioning with Tx hopping wrapping pattern, support:
· alt2:  

SRS Tx hopping collision rules
RAN1 agreed on the collision rules of the SRS Tx hopping [2] as shown below. 
	Agreement
For the collision rules of the SRS with Tx hopping (option2)
· If the SRS symbol(s), including the retuning time to/from the active BWP, collides with PUSCH or PUCCH, when UE determines that SRS with Tx hopping is to be dropped, the colliding SRS symbol(s) are dropped.
· FFS: timeline for determination of colliding channels/signals
· FFS: collisions with MIMO SRS



Referring to the endorsed CR [3] for TS 38.214, the above agreement is captured as shown below.
	6.2.1.4.1	SRS frequency hopping for positioning
<< text omitted>>
If the SRS symbol(s), including the switching time to or from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH including the switching time to or from the active bandwidth part, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.
<< text omitted>>




Regarding the timeline for determination of colliding channels/signals, the captured agreement seems adequate, and determination of the timeline should not have an impact on the specification.
Referring to the appendix, RedCap UE does not support more than one Tx branch, MIMO SRS is not possible. Hence, more than 1 UL MIMO layer is not supported by RedCap UEs. As such, there is no need to consider collisions with MIMO SRS. 
Proposal 2: For the collision rules of the SRS with Tx hopping (option2), RAN1 does not need to consider timeline for determination of colliding channels/signals and collisions with MIMO SRS.


Conclusion
This contribution has discussed wideband frequency hopping RedCap UE for positioning. The following proposals have been made:
Observation 1: For SRS Tx hopping, Alt1 introduces a redundant new parameter and signaling overhead.
Proposal 1: For SRS positioning with Tx hopping wrapping pattern, support:
· alt2:  

Proposal 2: For the collision rules of the SRS with Tx hopping (option2), RAN1 does not need to consider timeline for determination of colliding channels/signals and collisions with MIMO SRS.
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Appendix A: Legacy RedCap UE capabilities
From TS 38.306, Section 4.2.21.1, RedCap UE is the UE with reduced capability:
-	The maximum bandwidth is 20 MHz for FR1, and is 100 MHz for FR2. UE features and corresponding capabilities related to UE bandwidths wider than 20 MHz in FR1 or wider than 100 MHz in FR2 are not supported by RedCap UEs;
-	The maximum mandatory supported DRB number is 8;
-	The mandatory supported PDCP SN length is 12 bits while 18 bits being optional;
-	The mandatory supported RLC AM SN length is 12 bits while 18 bits being optional;
-	For FR1, 1 DL MIMO layer if 1 Rx branch is supported, and 2 DL MIMO layers if 2 Rx branches are supported; for FR2, either 1 or 2 DL MIMO layers can be supported, while 2 Rx branches are always supported. For FR1 and FR2, UE features and corresponding capabilities related to more than 2 UE Rx branches or more than 2 DL MIMO layers, as well as UE features and capabilities related to more than 1 UE Tx branch or more than 1 UL MIMO layer are not supported by RedCap UEs;
-	CA, MR-DC, DAPS, CPAC and IAB (i.e., the RedCap UE is not expected to act as IAB node) related UE features and corresponding capabilities are not supported by RedCap UEs. All other feature groups or components of the feature groups as captured in TR 38.822 [24] as well as capabilities specified in this specification remain applicable for RedCap UEs same as non-RedCap UEs, unless indicated otherwise.

