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Introduction
In this contribution, we present our view on the remaining RF issues for Rel-18 RedCap WI.  
Discussion
In WF[1], the FRC for the maximum input level is agreed as below.
Issue 1-1-1: New FRC for maximum input level test (for 64QAM)
Agreement:
· Change the RB size but keep MCS no changed, applied to both eRedCap UE type, FFS on the TBS size and RB size.
TS 38.214 5.1.3 describe the maximum TBS in PDSCH UE can handle as follows.  
	Within a cell group, a UE is not required to handle PDSCH(s) transmissions including unicast and/or multicast/broadcast in slot sj in serving cell-j, and for j = 0,1,2.. J-1, slot sj overlapping with any given point in time, if the following condition is not satisfied at that point in time: 

where, 
-	J is the number of configured serving cells belonging to a frequency range
-	for the j-th serving cell,
-	M is the number of TB(s) transmitted in slot sj. If there are two PDSCH transmission occasions of the same TB (in time domain or in frequency domain) in the slot sj, each transmission occasion is counted separately.
-	Tslotm(j) =10-3/2m(j), where m(j) is the numerology for PDSCH(s) in slot sj of the j-th serving cell. 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Clause 7.2.1 [5, TS 38.212] 
-	C is the total number of code blocks for the transport block defined in Clause 5.2.2 [5, TS 38.212].
-	 is the number of scheduled code blocks for the transport block as defined in Clause 5.4.2.1 [5, TS 38.212] 
-	 [Mbps] is computed as the maximum data rate summed over all the carriers in the frequency range for any signaled band combination and feature set consistent with the configured servings cells, where the data rate value is given by the formula in Clause 4.1.2 in [13, TS 38.306], including the scaling factor f(i).



According to the agreement in RAN plenary, since the peak data rate of Rel-18 RedCap is limited to 10Mbps, the maximum TBS for Rel-18 RedCap UE is derived as follows, considering J=1 and M=1

[bookmark: _Toc12750882][bookmark: _Toc29382246][bookmark: _Toc37093363][bookmark: _Toc37238639][bookmark: _Toc37238753][bookmark: _Toc46488648][bookmark: _Toc52574069][bookmark: _Toc52574155][bookmark: _Toc131118984]For example, in the case of SCS=15kHz, V ≤ 10,000 (bits) because of µ=0. Similarly, V ≤ 5,000 (bits) for SCS=30kHz because of µ=1.
[bookmark: _Ref134525262]The maximum TBS for eRedCap depends on numerology parameter µ .

For FRC for receiver test, the information bit payload per slot shall not exceed 10,000 bits and 5,000 bits when testing with SCS 15kHz and 30 kHz, respectively, but it will exceed the limit for full allocation when testing the maximum input level in A.3.2.3. Because the maximum input level test the signal with worst PAPR with 64QAM, when the peak data is limited, the signal characteristic of PAPR should be preserved while still maintain the test signal property.  As it is agreed to keep MCS index not changed but reduce the RB size, we propose below:
[bookmark: _Ref142654496][bookmark: _Ref146719673]PRB should change from 25 to 20 so that TBS = 9736 bits (SCS=15kHz) with MCS 24

So one possible solution could be limit RB size to 20 to all BW for both two types of eRedCap UE. In this way, the FRC will be the same for both two types eRedCap UE.
[bookmark: _Ref142661705]The new FRC applies for both types of eRedCap UE.
For the 60kHz SCS support on eRedCap UE, RAN1 has discussed this and previous agreement is quoted as below:
	FL8
	Based on these initial received responses regarding UE BB bandwidth reduction support for 60 kHz SCS, it seems that it would require a WID update to include it as an explicit objective. Interested companies can for example propose such a WID update in RAN#100.



There is no company proposing update WID for 60kHz , therefore, no 60kHz SCS is supported for eRedCap UE.
[bookmark: _Ref146719697]No 60kHz SCS support in the eRedCap UE.


There are also issues to update the Tx requirement due to SAW-less design:

Issue 1-4-2: Co-existence requirement between n13 and B14 for eRedcap
· Proposals
· Option 1: (Sony) Change TS 38.101-1, Table 6.2.2-3: ∆MPR  
· Table 6.2.2-3: ∆MPR
	NR Band
	Power class
	Channel bandwidth
	∆MPR (dB)

	n28 and n83
	Power class 3
	30 MHz
	0.5

	n40 and n97
	Power class 3 and power class 2
	100 MHz
	1

	n71
	Power class 3
	25 MHz
30 MHz
	0.5

	n13
	Power class 3
	5MHz
10MHz
	21

	NOTE 1:	Applicable for Rel-18 eRedCap UE for RB allocations > 20RB and RB start frequency is < FUL_low + 2MHz.



Issue 1-4-3: NR IBB requirements on eRedCap for n71
· Proposals
· Option 1:  (Sony) Add a note to TS 38.101-1, Table 7.6.2-2 allowing relaxation of the Case 3 (n71) and Case 5 (n105) in-band blocker level from -15dBm/-22dBm to -34 dBm for Rel-18 eRedCap devices, e.g.: 
“NOTE 6: Pinterferer is -34dBm for Rel-18 eRedCap devices.”
From our understating, the blocking level -15 dBm is the specified based on the broadcasting signal in TR 36.775. But as this level is derived assuming Rx antenna gain of -8 dBi at FCC, 3GPP has add margin on it considering there is also the other type of UE with 0 dBi antenna.  Then when it comes to the eRedCap UE for wearable use case, it is a question if antenna gain of such device would be less than 0 dBi and therefore the received blocking level would be lower. From this aspect, there is a need to understand what would be the antenna efficiency of the wearable device and this could relax the requirement and allow the SAW-less design. It is reported [2] that human body could absorb the electromagnetic wave and the antenna efficiency may drop to -15 dB even with a good design of the antenna in a limited space for wearable use case.
. “In FCC R&O 14-50, the television signal strength received by the UE is estimated at -23 dBm. This derivation is based on a received power level of -15 dBm coupled with a UE Rx antenna gain of -8 dBi.”
The same question is for the coexisting requirement discussion, if antenna attenuation is much more for wearable device, the coexisting requirement may not be issue for the eRedCap wearable UE.
[bookmark: _Ref146719712]Encourage proponent of the SAW-less design to report the antenna efficiency of the wearable eRedCap device.
Considering the human body absorption effect which make the wearable device antenna efficiency even worse, we propose a note and relaxation requirement in the coexisting requirement for n13 below.
[bookmark: _Ref146719724]Adding a note on the coexisting requirement for co-exsitng requirement if it is justified to do so. 
· “ Note: the requirement applies to wearable eRedCap UE operating in HD-FDD mode”
As the above discussion is targeting the Rel-18 eRedCap UE for band specific change, it then should be understood this is the release independent feature discussion for eRedCap UE which is release independent from Rel-18.  If no conclusion would be reached within the Rel-18 work item phase for eRedCap, such discussion could be also done within maintenance phase or a work item in Rel-19 time frame.
[bookmark: _Ref146719734]Band specific change on the eRedCap UE should be deemed as release independent change and no impact on the Rel-18 eRedCap UE work item.

Conclusions
In this contribution, we present our view on the remaining specification impact with below observations and proposals:
Observation 1 The maximum TBS for eRedCap depends on numerology parameter µ .
Proposal-1: PRB should change from 25 to 20 so that TBS = 9736 bits (SCS=15kHz) with MCS 24
Proposal-2: The new FRC applies for both types of eRedCap UE.
Proposal-3: No 60kHz SCS support in the eRedCap UE.
Proposal-4: Encourage proponent of the SAW-less design to report the antenna efficiency of the wearable eRedCap device.
Proposal-5: Adding a note on the coexisting requirement for co-exsitng requirement if it is justified to do so.
Proposal-6: Band specific change on the eRedCap UE should be deemed as release independent change and no impact on the Rel-18 eRedCap UE work item.
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