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1	Introduction
During RAN2#109bis as part of email discussion, MAC CE design was discussed. However, there were no any firm decisions. In this paper, we discuss some of the aspects of MAC CE design for positioning.
[bookmark: _Ref178064866]2	Discussion
2.1	SUL
In MAC CE design apart from normal UL, Supplementary Uplink has been specified to be supported for UL SRS configuration for positioning. The SRS configuration may be switched from SUL to NUL or vice-versa. This has not been as such taken into account or not discussed if it is supported for positioning context or not.
From MAC specification below is mentioned.
SUL operation
The Supplementary UL (SUL) carrier can be configured as a complement to the normal UL (NUL) carrier. Switching between the NUL carrier and the SUL carrier means that the UL transmissions move from one carrier to the other carrier, which is done by:
-	an indication in DCI;
-	the Random Access procedure as specified in clause 5.1.1.
If the MAC entity receives a UL grant indicating an SUL switch while a Random Access procedure is ongoing, the MAC entity shall ignore the UL grant.
The Serving Cell configured with supplementaryUplink belongs to a single TAG.
 
Thus in order to support this, gNB has to inform the LMF that a switching will occur in advance. This is not currently discussed in RAN2. Due to limited time left, it is good to omit SUL impact in Rel-16 for positioning.
[bookmark: _Toc40955785]SUL is not supported for MAC CE design for positioning in Rel-16.
2.2	Spatial Relations
Spatial relations are to provide alignment between UL and DL resource to facilitate UE UL transmission in desired direction especially for FR2 scenario. Spatial relations are instructions/recommendations that UE should follow but it is not a requirement that UE must follow.
Spatial relations are not needed for FR1 scenario. Alike in LTE, UE may transmit the UL SRS towards serving cell to minimize interference and the neighbor TRP performs the measurement (RTOA).
Similarly, in some confined/controlled area (Factory, indoor I-IOT), where TRPs are located close by, it could be enough to transmit the SRS without the need of spatial relations.
In RRC, spatial relations are OPTIONAL, the MAC CE design should also follow the same. It should be possible to activate/deactivate Semi-Persistent SRS configuration without having to include the spatial relations.
[bookmark: _Toc40955783]Spatial relation is OPTIONAL in MAC CE design. Use one of the reserved bits to indicate presence/absence of spatial relations. By default, bit 0 may indicate the spatial relation is present, while when the bit is 1 the spatial relation is absent.
DL PRS is also one of the candidates for the spatial relations for UL SRS. DL PRS is associated with UE specific TRP ID, PRS Resource Set and PRS Resource ID. For Positioning, the spatial relations are prepared based upon UE measurement report obtained in positioning method such as NR ECID. Given a UE specific TRP ID and DL PRS Resource set, UE knows and can judge which is the best neighbor beam to orient its UL SRS transmission. UE can Identify the DL PRS resource received with strongest power or fastest arrival time from a given DL PRS Resource set. 
If the DL PRS Resource ID is Optional then in scenarios where NW is not able to identify the best beam (example if UE’s orientation is changing rapidly), and it will allow to save one octet in MAC CE design by not including it and letting UE select the best beam.
[bookmark: _Toc40955784]DL PRS Resource ID is OPTIONAL in MAC CE design. Use one of the reserved bits to indicate presence/absence of DL PRS Resource ID. By default, bit 0 may indicate the DL PRS Resource ID is present, while when the bit is 1 the DL PRS Resource ID is absent.


[bookmark: _Toc40955786]RAN2 to agree the changes based upon the below text proposal (draftCR).
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Conclusion
In the previous sections we made the following observations: 
Observation 1	An Observation with automatic numbering. Assign this type by pressing Alt-O. A list of all Observations can be found in the Conclusion section.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Spatial relation is OPTIONAL in MAC CE design. Use one of the reserved bits to indicate presence/absence of spatial relations. By default, bit 0 may indicate the spatial relation is present, while when the bit is 1 the spatial relation is absent.
Proposal 2	DL PRS Resource ID is OPTIONAL in MAC CE design. Use one of the reserved bits to indicate presence/absence of DL PRS Resource ID. By default, bit 0 may indicate the DL PRS Resource ID is present, while when the bit is 1 the DL PRS Resource ID is absent.
Proposal 3	SUL is not supported for MAC CE design for positioning in Rel-16.
Proposal 4	RAN2 to agree the changes based upon the below text proposal (draftCR).
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Beginning of Change

[bookmark: _Toc37296313]6.1.3.36	SP Positioning SRS Activation/Deactivation MAC CE
The SP Positioning SRS Activation/Deactivation MAC CE is identified by a MAC subheader with LCID and eLCID as specified in Table 6.2.1-1. It has a variable size with following fields:
-	A/D: This field indicates whether to activate or deactivate indicated SP Positioning SRS resource set. The field is set to 1 to indicate activation, otherwise it indicates deactivation;
-	Positioning SRS Resource Set's Cell ID: This field indicates the identity of the Serving Cell, which contains activated/deactivated SP Positioning SRS Resource Set. If the C field is set to 0, this field also indicates the identity of the Serving Cell which contains all resources indicated by the Spatial Relation for Resource IDi fields, if present. The length of the field is 5 bits;
-	Positioning SRS Resource Set's BWP ID: This field indicates a UL BWP as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9], which contains activated/deactivated SP Positioning SRS Resource Set. If the C field is set to 0, this field also indicates the identity of the BWP which contains all resources indicated by the Spatial Relation for Resource IDi fields, if present. The length of the field is 2 bits;
-	C: This field indicates whether the octets containing Resource Serving Cell ID field(s) and Resource BWP ID field(s) withn the field Spatial Relation for Resource ID i are present, except for Spatial Relation Resource IDi with DL-PRS or SSB. When A/D is set to 1, if this field is set to 1, the octets containing Resource Serving Cell ID field(s) and Resource BWP ID field(s) in the field Spatial Relation for Resource IDi are present, otherwise they are not present. When A/D is set to 0, this field is always set to 0 that they are not present;
-	SUL: This field indicates whether the MAC CE applies to the NUL carrier or SUL carrier configuration. This field is set to 1 to indicate that it applies to the SUL carrier configuration, and it is set to 0 to indicate that it applies to the NUL carrier configuration;
-	S: This field indicates the MAC CE  spatial relations presence. This field is set to 0 to indicate that spatial relations are present and it is set to 1 to indicate spatial relations are absent;
-	Positoining SRS Resource Set ID: This field indicates the SP Positioning SRS Resource Set identified by SRS-PosResourceSetId as specified in TS 38.331 [5], which is to be activated or deactivated. The length of the field is 4 bits;
-	Spatial Relation for Resource IDi: The field Spatial Relation for Resource IDi is only present if MAC CE is used for activation, i.e. the A/D field is set to 1. M is the total number of Positioning SRS resource(s) configured under the SP Positioning SRS resource set indicated by the field Positioning SRS Resource Set ID. There are 4 types of Spatial Relation for Resource IDi, which is indicated by the F (F0 and F1) field within. The fields within Spatial Relation for Resource IDi are shown in Figures 6.1.3.36-2 to 6.1.3.36-5 for the 4 types of Spatial Relations for Resource IDi;
-	R: Reserved bit, set to 0.






Figure 6.1.3.36-1: SP Positioning SRS Activation/Deactivation MAC CE


Figure 6.1.3.36-2: Spatial Relation for Resource IDi with NZP CSI-RS


Figure 6.1.3.36-3: Spatial Relation for Resource IDi with SSB


Figure 6.1.3.36-4: Spatial Relation for Resource IDi with SRS




Figure 6.1.3.36-5: Spatial Relation for Resource IDi with DL-PRS
The field Spatial Relation for Resource IDi consists of the following fields:
-	F0: This field indicates the type of a resource used as a spatial relation for the ith Positioning SRS resource within the Positioning SRS Resource Set indicated with the field Positioning SRS Resource Set ID. The field is set to 00 to indicate NZP CSI-RS resource index is used; it is set to 01 to indicate SSB index is used; it is set to 10 to indicate SRS resource index is used; it is set to 11 to indicate DL-PRS index is used. The length of the field is 2 bits;
-	F1: This field indicates the type of SRS resource used as spatial relation for the ith Positioning SRS resource within the SP Positioning SRS Resource Set indicated with the field Positioning SRS Resource Set ID when F0 is set to 10. The field is set to 0 to indicate SRS resource index SRS-ResourceId as defined in TS 38.331 [5] is used; the field is set to 1 to indicate Positioning SRS resource index SRS-PosResourceId as defined in TS 38.331 [5] is used;
-	NZP CSI-RS Resource ID: This field contains an index of NZP-CSI-RS-ResourceID, as specified in TS 38.331 [5], indicating the NZP CSI-RS resource, which is used to derive the spatial relation for the positioning SRS. The length of the field is 8 bits;
-	SSB index: This field contains an index of SSB SSB-Index as specified in TS 38.331 [5] and/or TS 37.355 [23]. The length of the field is 6 bits;
-	PCI: This field contains physical cell identity PhysCellId as specified in TS 38.331 [5] and/or TS 37.355 [23]. The length of the field is 10 bits;
-	SRS resource ID: When F1 is set to 0, the field indicates an index for SRS resource SRS-ResourceId as defined in TS 38.331 [5]; When F1 is set to 1, the field indicates an index for Positioning SRS resource SRS-PosResourceId as defined in TS 38.331 [5]. The length of the field is 5 bits;
-	DL-PRS Resource Set ID: This field contains an index for DL-PRS Resource Set nr-DL-PRS-ResourceSetId as defined in TS 37.355 [23]. The length of the field is 3 bits;
-	P: This field indicates whether DL-PRS resource ID is present or absent. The field is set to 0 to indicate the presence and set to 1 to indicate the absence;
-	DL-PRS Resource ID: This field contains an index for DL-PRS resource nr-DL-PRS-Resource ID as defined in TS 37.355 [23]. The length of the field is 6 bits;
-	DL-PRS ID: This field contains an identity for DL-PRS resource dl-PRS-ID as defined in TS 37.355 [23]. The length of the field is 8 bits;-	Resource Serving Cell IDi: This field indicates the identity of the Serving Cell on which the resource used for spatial relationship derivation for the ith Positioning SRS resource is located. The length of the field is 5 bits;
-	Resource BWP IDi: This field indicates a UL BWP as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9], on which the resource used for spatial relationship derivation for the ith Positioning SRS resource is located. The length of the field is 2 bits.



End of change
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