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1. Introduction
At RAN4 102e meeting, a LS “LS on configuring margin for 1 Rx RedCap UEs” [1], whose content are copied below was sent to RAN2. 
[image: image1.png]1. Overall Description:

RAN4 has identified that RSRP measurement accuracy for UE using 1 Rx is worse compared to RSRP measurement
accuracy for UE using 2 Rx UE by certain offset. This impacts how RedCap UE using 1Rx or 2Rx determines the
following thresholds which are used for different procedures in existing RAN2 specifications e.g. TS 38.331, TS
38.321 gfg:

- ro-Threshole

- msgd-RSRP-Threshold,

- rup-Threshol
RAfNﬁ recommends that RedCap. UE determines the above RSRP related thresholds for corresponding procedure
as follows:

« UE using 2 Rx branches determines any of the above threshold (H1) based on existing signaling and RSRP
range defined in TS 38.133.

« UE using 1 Rx branch determines any of the above threshold (H2) as follows:
H2 = H1 + offset

Where, “offset” is fixed value in dB specified in RAN4 specification and corresponds to the magnitude of the
difference between RSRP accuracies for 1 Rx branch and 2Rx branches.
2. To RAN WG2 group.

ACTION:  RAN4 respectfully asks RAN2 to consider RAN4 recommendation on how RedCap UE using 1 Rx
branch or 2 Rx branches determines the RSRP related thresholds used by the RedCap UE for different procedures.




At RAN4 104e meeting LS reply [2] from RAN2 was discussed. The content of [2] are copied below for reference. 
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RAN2 would like to thank RAN4 for the LS on configuring margin for 1 Rx RedCap UEs. RAN2 has considered
RAN4’s recommendation in the LS and agreed that it would be beneficial to apply an offset to compensate for
the relatively poor accuracy measurement performance of 1 Rx RedCap UEs.

RAN2 would like RAN4 to confirm RAN2’s understanding that a RedCap UE with 1 Rx branch applies the offset
to all cell-specific RSRP thresholds which are applicable to RedCap, i.e., not only the thresholds explicitly
mentioned in the LS from RAN4 in R4-2206951, except the case below.

RAN2 would like to ask RAN4 whether a RedCap UE with 1 Rx branch applies offset to Rel-16 low mobility
and/or not at cell edge conditions, and Rel-17 stationary and not at cell edge conditions for RRC idle/inactive
state.

RAN2 would like to ask RAN4 whether a RedCap UE with 1 Rx branch can apply a configurable offset to cell
(re)selection thresholds, i.e., Qrxlevmin (minimum required Rx level in the cell [dBm]) and Qqualmin (minimum
required quality level in the cell [dB]), Qqualmin.




The reply LS was extensively discussed during RAN4 104e meeting and a further LS reply was approved [3]. In this contribution we provide our considerations on how to handle the margin on 1 Rx UE for Redcap based on conclusions of [3]. 
2. Discussion
The content of [3] are copied below for reference.
-----------------------------------------------------------------------------------------------------------------------------------

· A RedCap UE with 1 Rx branch applies the offset to the following broadcasted cell-specific RSRP thresholds related to L3 measurements in RRC_IDLE/INACTIVE state:
· rsrp-ThresholdSSB, 

· msgA-RSRP-ThresholdSSB, 

· msgA-RSRP-Threshold,

· absThreshSS-BlocksConsolidation,

· sdt-RSRP-Threshold.

· the following cell-specific RSRP thresholds used for Rel-16 low mobility and/or not at cell edge conditions, and Rel-17 stationary and not at cell edge conditions for RRC IDLE/INACTIVE state:
· s-SearchDeltaP-r16,

· s-SearchDeltaP-Stationary-r17
· s-SearchThresholdP-r16, 

· s-SearchThresholdQ-r16,

· s-SearchThresholdP2-r17, 

· s-SearchThresholdQ2-r17.

· the following cell (re)selection thresholds and ranking:

· Qrxlevmin and Qqualmin
· The offset is a fixed value in dB in the above cell-specific RSRP thresholds and will be specified in TS 38.133. The magnitude of the exact offset value is [1] dB. It is not expected to introduce new RAN2 signalling.
RAN4 also would like to clarify that based on the latest agreement as communicated in this LS, the offset does not apply to rsrp-ThresholdBFR and rsrp-ThresholdCSI-RS. 

Note: RAN2 is also invited to inform if any further cell-specific RSRP threshold used in RRC IDLE/INACTIVE state should be included in the list or in case any of the thresholds listed in this LS is not cell specific.
-------------------------------------------------------------------------------------------------------------------------------------------
2.1 Where to capture the margin

It was extensively discussed during RAN4 104e meeting on how to implement the margin. One particular important issue is to limit impact on RAN2 specs especially at the end of Rel-17 time frame. Based on the agreement captured in the LS “The offset is a fixed value in dB in the above cell-specific RSRP thresholds and will be specified in TS 38.133”, we think RAN4 should implement all modification/update related to this margin within RAN4 specs, i.e., TS 38.133. 
Proposal 1: RAN4 should implement all modification/update related to this margin within RAN4 specs, i.e., TS 38.133.   

2.2 On listed parameters
At RAN4 104e meeting there was a long discussion on parameters where the margin will apply. The parameters listed in [3] was the final compromise within RAN4 and it is also a note in [3] where to invite to further consider whether there is any further cell-specific RSRP threshold used in RRC IDLE/INACTIVE state should be included in the list or in case any of the thresholds listed in this LS is not cell specific. From RAN4 point of view, it is not necessary to consider any new parameters in this and future meeting after an extensive discussion however if there is any parameter which is not cell-specific, that parameter should be removed from the list.  
Proposal 2: It is not necessary for RAN4 to include any new parameters to the listed parameters in [3] in this and future meeting however if any listed parameter in [3] is not cell-specific, that parameter should be removed from the list.
2.3 The magnitude of the margin
In the reply LS it mentions that “The offset is a fixed value in dB in the above cell-specific RSRP thresholds and will be specified in TS 38.133. The magnitude of the exact offset value is [1] dB”. Since both during the meeting and in the LS it was agreed that “Only consider L3 measurement and the cell specific threshold” and it was also agreed in 6.1.1. of [4] as copied below that the relaxation is 1 dB. Hence we suggest to remove the bracket of [1] dB.
[image: image3.png]6.1.1 SSB based L3 measurement with 1 Rx

Whether lower bound in measurement period for 1 Rx requirements is extended in FR1

No consensus to extend the lower bound in measurement period for 1 Rx requirements is extended in FR1.

Relaxation of accuracy levels for FR1

= Absolute accuracy level for 1 Rx RedCap is relaxed by - compared to legacy
requirements.

= Relative accuracy level for 1 Rx RedCap is relaxed by - compared to legacy
requirements.




Proposal 3: Remove the bracket of [1] dB, i.e., the magnitude of the exact offset value is 1 dB
2.4 Detail on how to apply the margin

For the parameter absThreshSS-BlocksConsolidation and sdt-RSRP-Threshold, they are threshold based on RSRP value. For example absThreshSS-BlocksConsolidation was used in “4.2B.2.3 Measurements of intra-frequency NR cells for RedCap UE” and “4.2B.2.4 Measurements of inter-frequency NR cells for RedCap UE”. Using intra-frequency Redcap UE as an example, absThreshSS-BlocksConsolidation is used when rangeToBestCell as below:
-
when rangeToBestCell is configured:

-
the cell has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among all detected cells whose cell-ranking criterion R value defined in TS38.304 [1] is within rangeToBestCell of the cell-ranking criterion R value of the highest ranked cell. 

It is straightforward to add 1 dB positive margin for 1 Rx Redcap UE. Hence we suggest the following:

absThreshSS-BlocksConsolidation (1 Rx) = absThreshSS-BlocksConsolidation (2 Rx) + 1 dB
sdt-RSRP-Threshold (1 Rx) = sdt-RSRP-Threshold (2 Rx) + 1 dB
Proposal 4: Update absThreshSS-BlocksConsolidation and sdt-RSRP-Threshold used for 1 Rx Redcap UE in TS38.133 as: 

absThreshSS-BlocksConsolidation (1 Rx) = absThreshSS-BlocksConsolidation (2 Rx) + 1 dB
sdt-RSRP-Threshold (1 Rx) = sdt-RSRP-Threshold (2 Rx) + 1 dB
For the parameter rsrp-ThresholdSSB, msgA-RSRP-ThresholdSSB and msgA-RSRP-Threshold, since they are all related to RA process and not related to agreed “cell-specific RSRP thresholds related to L3 measurements in RRC_IDLE/INACTIVE state”, multiple ways are availalbe to handle these parameters. Firstly a straightforward way is to remove them from the list of parameters. Secondly all these 3 parameters are kept and since they are all absolute RSRP threshold, the value of corresponding parameter for 1 Rx Redcap UE can be the value of that of 2 Rx plus 1 dB. 
Proposal 5: For the parameter rsrp-ThresholdSSB, msgA-RSRP-ThresholdSSB and msgA-RSRP-Threshold, two options are available:

Option 1: Remove them from the list of parameters. 

Option 2: The value for 1 Rx Redcap UE is: 

rsrp-ThresholdSSB (1 Rx) = rsrp-ThresholdSSB (2 Rx) + 1 dB
msgA-RSRP-ThresholdSSB (1 Rx) = msgA-RSRP-ThresholdSSB (2 Rx) + 1 dB
msgA-RSRP-Threshold (1 Rx) = msgA-RSRP-Threshold (2 Rx) + 1 dB
For the cell-specific RSRP thresholds used for Rel-16 low mobility and/or not at cell edge conditions, and Rel-17 stationary and not at cell edge conditions for RRC IDLE/INACTIVE state:
· s-SearchDeltaP-r16,

· s-SearchDeltaP-Stationary-r17
· s-SearchThresholdP-r16, 

· s-SearchThresholdQ-r16,

· s-SearchThresholdP2-r17, 

· s-SearchThresholdQ2-r17.

All these parameters are specified in TS38.304 and to implement the potential margin on them, it is better to include all these parameters at a particular section of TS38.133 then applying the margin. It is suggested to list all parameters where margin due to 1Rx apply at corresponding relaxed measurement section for Redcap, i.e., 4.2B.2.9.1, 4.2B.2.10.1, 4.2B.2.11.1.
Proposal 6: Parameters for the cell-specific RSRP thresholds used for Rel-16 low mobility and/or not at cell edge conditions, and Rel-17 stationary and not at cell edge conditions for RRC IDLE/INACTIVE state and to be applied 1 Rx margin are included in TS18.133
For SSearchThresholdP and SSearchThresholdP2, since they are based on absolute RSRP value, the value for 1Rx Redcap UE could be based on that of 2Rx UE plus positive 1 dB. 
Proposal 7: Suggest
SSearchThresholdP (1 Rx) = SSearchThresholdP (2 Rx) + 1 dB

SSearchThresholdP2 (1 Rx) = SSearchThresholdP2 (2 Rx) + 1 dB
SSearchThresholdQ (1 Rx) = SSearchThresholdQ (2 Rx) + 1 dB
SSearchThresholdQ2 (1 Rx) = SSearchThresholdQ2 (2 Rx) + 1 dB
For SSearchDeltaP and SSearchDeltaP-Stationary, they are threshold for a relative value between the current Srxlev and the reference Srxlev as indicted in the formula below
-
(SrxlevRefStationary – Srxlev) < SSearchDeltaP-Stationary 

-
(SrxlevRef – Srxlev) < SSearchDeltaP,

Since for 1Rx Redcap UE, both the current Srxlev and the reference Srxlev are measured using 1 Rx UE and the effect due to the accuracy degradation caused by 1Rx measurement can be counteract each other. Hence it is not necessary to apply margin for 1Rx for these two parameters. 
Proposal 8: Suggest the margin for 1Rx Redcap UE does not apply for the following parameters:

SSearchDeltaP, SSearchDeltaP-Stationary
3. Conclusion
In this contribution, we provide our considerations on how to handle the margin for 1 Rx RedCap UEs and have the following proposals:
Proposal 1: RAN4 should implement all modification/update related to this margin within RAN4 specs, i.e., TS 38.133.   

Proposal 2: It is not necessary for RAN4 to include any new parameters to the listed parameters in [3] in this and future meeting however if any listed parameter in [3] is not cell-specific, that parameter should be removed from the list.
Proposal 3: Remove the bracket of [1] dB, i.e., the magnitude of the exact offset value is 1 dB
Proposal 4: Update absThreshSS-BlocksConsolidation and sdt-RSRP-Threshold used for 1 Rx Redcap UE in TS38.133 as: 

absThreshSS-BlocksConsolidation (1 Rx) = absThreshSS-BlocksConsolidation (2 Rx) + 1 dB
sdt-RSRP-Threshold (1 Rx) = sdt-RSRP-Threshold (2 Rx) + 1 dB
Proposal 5: For the parameter rsrp-ThresholdSSB, msgA-RSRP-ThresholdSSB and msgA-RSRP-Threshold, two options are available:

Option 1: Remove them from the list of parameters. 

Option 2: The value for 1 Rx Redcap UE is: 

rsrp-ThresholdSSB (1 Rx) = rsrp-ThresholdSSB (2 Rx) + 1 dB
msgA-RSRP-ThresholdSSB (1 Rx) = msgA-RSRP-ThresholdSSB (2 Rx) + 1 dB
msgA-RSRP-Threshold (1 Rx) = msgA-RSRP-Threshold (2 Rx) + 1 dB
Proposal 6: Parameters for the cell-specific RSRP thresholds used for Rel-16 low mobility and/or not at cell edge conditions, and Rel-17 stationary and not at cell edge conditions for RRC IDLE/INACTIVE state and to be applied 1 Rx margin are included in TS18.133
Proposal 7: Suggest
SSearchThresholdP (1 Rx) = SSearchThresholdP (2 Rx) + 1 dB

SSearchThresholdP2 (1 Rx) = SSearchThresholdP2 (2 Rx) + 1 dB
SSearchThresholdQ (1 Rx) = SSearchThresholdQ (2 Rx) + 1 dB
SSearchThresholdQ2 (1 Rx) = SSearchThresholdQ2 (2 Rx) + 1 dB
Proposal 8: Suggest the margin for 1Rx Redcap UE does not apply for the following parameters:

SSearchDeltaP, SSearchDeltaP-Stationary
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