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1. Background
This paper discusses the remaining RAN2 issues in the MAC spec for R18 positioning
2	Discussions
2.1	SP SRS activation/deactivation MAC CE
The following has been agreed in RAN1 according to the LS R1-2401708
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Furthermore, the following has been agreed for the activation/deactivation of SRS resources within SRS resource sets across different carriers.
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One question remains on how to indicate spatial relation for different SRS resources. As can be seen by the NOTE above, the MAC CR should indicate the single spatial relation for the SRS resources aggregated from different resource sets.
One possible solution is to restrict on the number of SRS resources across different aggregated resource sets to be the same, and then the SRS resources with the same indices are aggregated together. As shown by the example below, 3 resource sets on 3 CCs are configured and each resource set is configured with 4 SRS resources. Then, the SRS resource with the same index across SRS resource sets are aggregated together and spatial relation is indicated for each aggregated resources.
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Another possible solution is to aggregate the SRS by the rule and then indicate spatial relation for each of the aggregated resources. During previous RAN1 meeting, the following has been agreed in RAN1 that the aggregated SRS resources need to have the same periodicityAndOffset and SlotOffset and it is assumed that for aggregated resources, the condition is satisfied.
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Then, based on this rule, one example can be shown in the following figure. The following two linkage is shown, Then, the network needs to indicate spatial relation for each linkage
· SRS resource#1 in SRS resource set #1 on CC1+ SRS resource#2 in SRS resource set #3+ on CC2+ SRS resource#3 in SRS resource set #2 pm CC3
· SRS resource#1 in SRS resource set #1 on CC1+ SRS resource#2 in SRS resource set #3+ on CC2+ SRS resource#3 in SRS resource set #2 pm CC3
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Based on the discussion above, we summarize the above discussion into two options below:
· Option1: (Aggregation by SRS resource index) Configure the same number of SRS resources for the aggregated SRS resource sets from different carriers and indicate the same number of spatial relations as the number of SRS resource in each SRS resource set.
· Option2: (Aggregation by the rule) The SRS resources are aggregated by the rule specified in the RAN1 spec and indicate the spatial relation for each such aggregation.
Within the above two options, we think Option1 is better since Option1 does not need to let the UE do the aggregation. The resources only need to be properly configured by the network, as only as the configuration is legitimate according the aggregated rule.

Therefore, we propose the following:
[bookmark: _Hlk159247926]Proposal1: Configure the same number of SRS resources for the aggregated SRS resource sets from different carriers and indicate the same number of spatial relations in the SP posSRS activation/deactivation MAC CE.
2.2	TA validation
In the reply LS from RAN1 R1-2403536, the following has been included:
	For Action2:
· RAN2 would like to ask RAN1 and RAN4 to take the two agreements regarding CA positioning into account:
· R17 RSRP-based TA validation for positioning SRS transmission in RRC_INACTIVE can be reused for positioning SRS bandwidth aggregation in RRC_INACTIVE.
· Different carriers in SRS bandwidth aggregation belong to the same TAG, for both RRC_CONNECTED and RRC_INACTIVE. No spec change is needed.
RAN1 reply
· In addition to the agreement made in RAN2, from RAN1 perspective, the Rel-18 RSRP-based TA validation for SRS positioning validity area can also be reused for SRS bandwidth aggregation for RRC_INACTIVE state.



The current MAC spec for SRS transmission in RRC_INACTIVE is excepted as follows:
	[bookmark: _Toc163044424]5.26	Positioning SRS transmission in RRC_INACTIVE
[bookmark: _Toc163044425]5.26.1	General
Periodic and semi-persistent Positioning SRS with or without positioning SRS bandwidth aggregation can be configured for Positioning SRS transmission in RRC_INACTIVE.
SRS for positioning Tx frequency hopping as in clause 5.32 can also be configured for Positioning SRS transmission in RRC_INACTIVE.
The MAC entity shall,
1>	if the TA of the configured Positioning SRS is valid according to clause 5.26.2, and the conditions for positioning SRS transmission in clause 7.3.1 of TS 38.213 [6] and clause 6.2.1.4 of TS 38.214 [7] are satisfied:
2>	if the UE is configured with UTW and the UplinkTimeWindowTimer is running according to clause 5.32; or
2>	if the UE is not configured with UTW:
3>	instruct to the lower layer according to TS 38.214 [7] to transmit Positioning Periodic SRS or Semi-Persistent SRS that is activated according to clause 5.18.17.
[bookmark: _Toc163044426]5.26.2	TA validation for SRS transmission in RRC_INACTIVE
[bookmark: _Hlk95993306]RRC configures the following parameters for validation for SRS transmission in RRC_INACTIVE:
-	inactivePosSRS-RSRP-ChangeThreshold: RSRP threshold for the increase/decrease of RSRP for time alignment validation.
The MAC entity shall:
1>	if the UE receives configuration for SRS transmission in RRC_INACTIVE:
2>	store the RSRP of the downlink pathloss reference with the current RSRP value of the downlink pathloss reference as in TS 38.331 [5].
1>	else if the UE is configured with SRS transmission in RRC_INACTIVE:
2>	if Timing Advance Command MAC CE is received as in clause 5.2, or;
2>	if Timing Advance Command or Absolute Timing Advance Command is received for Random Access procedure that is successfully completed:
3>	update the stored the RSRP of the downlink pathloss reference with the current RSRP value of the downlink pathloss reference.
2>	if the UE is configured with SRS with validity area and the upper layer indicates the MAC to update the stored RSRP:
3>	update the RSRP of the downlink pathloss reference with the current RSRP value of the downlink pathloss reference of the camped cell as specified in TS 38.331 [5].
The MAC entity shall consider the TA to be valid when the following conditions are fulfilled:
1>	compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference of the camped cell as specified in TS 38.331 [5] has not increased/decreased by more than inactivePosSRS-RSRP-ChangeThreshold, if configured; and
1>	inactivePosSRS-TimeAlignmentTimer is running or inactivePosSRS-ValidityAreaTAT is running when positioning validity area is configured.


Based on the above highlighted spec, it can be seen that the aggregation of SRS source in RRC_INACTIVE and its TA validation has already been considered in the current MAC spec. For supporting this, no changes are needed.
Proposal2: Confirm that the current spec already supports R18 RSRP-based TA validation for SRS positioning validity area and SRS bandwidth aggregation working together in RRC_INACTIVE state. No spec impacts are needed
3	Conclusions
Proposal1: Configure the same number of SRS resources for the aggregated SRS resource sets from different carriers and indicate the same number of spatial relations in the SP posSRS activation/deactivation MAC CE.
Proposal2: Confirm that the current spec already supports R18 RSRP-based TA validation for SRS positioning validity area and SRS bandwidth aggregation working together in RRC_INACTIVE state. No spec impacts are needed
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RANI understands that the current RRC-ASN. 1 only supports single “aggregated combination”, in which only one SRS
resource set from each of the 2-or 3-carriers are aggregated, ¢.g. CC#1 SRS resource set-1 + CC42 SRS resource set 2-+

CC#3 SRS resource set 3. RANI suggests to-extend the number of such “aggregated combinations™ to up to-32. Send-an
LS 10 RAN2 and-RANG.¢

Conclusion¢
Itis-supported-that the $Cgll-not configured-with DL but contain-only positioning SRS in the UL to-be-aggregated-with-
positioning SRS on another PCell/SCell. Send LS 1o RAN2 &
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Working assumptios
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:<
« - SRS resource sef(s) in one or fwo or three of three ageregated carriers**
« - SRS resource sef(s) in one or fwo of two aggregated carriers.*
Note the sinle spatial reltion s mdicated by the NAG CE foraach of o o hree aggrogated SRS resources.
Send-an LS to RAN2 to-confirm the feasibility.«
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Agreement.
For SRS bandwidth aggregation between SRS in two or three carriers, the following is needed for the aggregated SRS resources «

The same periodicitvAndOffset, and slotOffset -

.
The configuration of pathloss RS, Po and alpha to ensure the same Tx PSD (power per subcarrier)

.
o The same configuration of Po and alpha. «
Note: UE may either perform pathloss RS measurement across CCs and form a single path loss value to apply across

<
CCs or perform pathloss RS measurement in a single CC and apply across CCs. «

“

Agreement
For SRS bandwidth aggregation across two or three carriers, support«
Option 2: Per SRS resource set basis. «
o Support new signaling to indicate which SRS resource sets across carriers are linked. o
It is assumed that the SRS resources across the linked SRS resource sets are linked if the conditions are satisfied. For

o
the non-linked SRS resource sets, no aggregation is assumed even if the conditions are satisfied. «
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