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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In previous RAN2 meetings, agreements were made on RACH-less HO enhancements for NR NTN. In this document, we focus on further details on RACH-less HO support in NR NTN and provide proposals from our perspective.
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2.1	Parameter applicability to NTN RACH-less HO for CG
The configured grant in NTN RACH-less handover takes the CG-SDT design as the baseline to some extent. In CG-SDT, some parameters in legacy configured grant are not applicable as now specified in TS 38.331. Therefore, further consideration is needed to check whether these parameters which are not applicable to CG-SDT as well as other potential parameters can be applied in NTN RACH-less HO or not. These parameters can be categorized into two types, including RAN2-specific parameters and RAN1-specific parameters.
· RAN2 specific parameters.
· cg-RetransmissionTimer/harq-ProcID-Offset
These two parameters were originally introduced in NR-U. In CG-SDT, Rel-16 calculation on the HARQ process ID of the CG type-1 for licensed band is applied for HARQ process ID determination. Meanwhile, in RAN#97 meeting [1], it was concluded that no further work to enable SDT on NR-U as part of Rel-17. So, parameters related to NR-U for CG are not considered for CG-SDT.
NTN does not work on unlicensed band. So, we think the mechanisms related to NR-U need not be pursued either, and these two parameters are not applicable to NTN RACH-less HO. The network should guarantee that these two parameters are not configured for NTN RACH-less HO.
· uci-OnPUSCH
This parameter is used for selection between configuration of dynamic and semi-static beta-offset. For CG-SDT, considering that overlapping between PUCCH and PUSCH transmission within SDT sessions rarely happens for small data transmission, it was therefore agreed that this parameter is not applied to CG-SDT in RAN2#118-e meeting [2].
	6 Do not support support uci-onPUSCH for SDT. Inform RAN1 this and any other agreements.


The CG in NTN RACH-less HO is mainly used to transmit RRCReconfigurationComplete message. So, the overlapping between PUCCH and PUSCH is also a rare case. Therefore, we think network needs to guarantee that this parameter is not configured for CG in NTN RACH-less HO. Similar as CG-SDT, this needs to be clarified in the Spec.
In summary, we have the following two proposals for the RAN2 specific parameters related to CG in RACH-less HO:
Proposal 1: It should be clarified in the Spec that the network does not configure cg-RetransmissionTimer, harq-ProcID-Offset and uci-OnPUSCH for CG in NTN RACH-less HO.
· RAN1 specific parameters
· antennaPort, pathlossReferenceIndex, phy-PriorityIndex,srs-ResourceIndicator and precodingAndNumberOfLayers
For the parameters inherently decided by RAN1 [3] for CG-SDT, which include antennaPort, pathlossReferenceIndex, phy-PriorityIndex, srs-ResourceIndicator and precodingAndNumberOfLayers, we doubt whether RAN2 can directly make any conclusion all by ourselves, and thus think it is helpful to send LS to RAN1, seeking for their answers on whether these parameters are applicable to CG in NTN RACH-less HO.
· ntn-NrofDMRS-Sequences and ntn-DMRS-Port
In the RRC running CR [4], these two parameters were directly inherited from CG-SDT, i.e. sdt-NrofDMRS-Sequences and sdt-DMRS-Port into NR NTN RACH-less HO. In SDT, the two parameters were concluded by RAN1, and whether they can be directly reused to NR NTN for the CG in RACH-less HO may also need RAN1 confirmation. This issue also corresponds to the following Editor’s note in [4]. So perhaps RAN2 can also seek for answer on the applicability of these SDT parameters directly into RACH-less HO configured with CG. 
[image: ]
Proposal 2: Send LS to RAN1 to check the applicability of below parameters for CG in NTN RACH-less HO: 
· whether these parameters included in rrc-ConfiguredUplinkGrant are applied: antennaPort, pathlossReferenceIndex, phy-PriorityIndex, srs-ResourceIndicator and precodingAndNumberOfLayers.
· whether the parameters sdt-NrofDMRS-Sequences and sdt-DMRS-Port are applicable and can be reused. 
A draft LS is provided in the Annex, and it is proposed to adopt this draft LS once Proposal 2 above is agreeable. 
Proposal 3: Adopt the draft LS in the Annex if Proposal 2 is agreeable. 
2.2	CG handling after successful RACH-less HO in NTN
Based on current running CR [4], the CG parameters for CG in RACH-less HO are configured in ConfiguredGrantConfig IE. It is optionally present, Need N, if rach-LessHO is present in reconfigurationWithSync. That means this is a one-shot configuration. And the UE does not maintain this IE after RACH-less HO. Considering that this configuration is for RACH-less HO particularly, it should be released. 
Based on the RRC running CR rapporteur’s suggestion, there are two candidate solutions for the GC handling after successful RACH-less HO completion:
· Option 1. Release the configuration explicitly in RRC, i.e., following similar approach as LTE.
· Option 2: Release it in MAC, i.e., the configured grant is no longer valid after HO completion. i.e., following a similar approach as LTM.
In LTM, the CG for RACH-less HO should not be released, given that subsequent HO is supported. It may happen that the UE moves back to the original source cell; hence, the CG configuration should be maintained in LTM. In NTN RACH-less HO, we have a different case, since the CG configuration is not used after RACH-less HO completion in NTN, and should be released explicitly in RRC. This is proposed as follows:
Proposal 4: UE releases the CG configuration for RACH-less HO in RRC layer after successful RACH-less handover completion.
2.3	Validity of CG for RACH-less HO
Below procedure is now captured in the MAC running CR [5]:
	For an uplink grant configured for configured grant Type 1 for RACH-less handover, when rach-lessHO is configured and the first PUSCH transmission to the Serving Cell has not been performed, for each configured uplink grant valid according to TS 38.214 [7] for which the above formula is satisfied, the MAC entity shall:
1> if at least one SSB corresponding to the configured uplink grant with SS-RSRP above ntn-RSRP-ThresholdSSB is available:
2> select an SSB with SS-RSRP above ntn-RSRP-ThresholdSSB amongst the SSB(s) associated with the configured uplink grant;
2>	indicate the selected SSB index to the lower layer;
2>	consider this configured uplink grant as valid.
1>	else:
2>	consider this configured uplink grant as not valid;
2>	initiate Random Access procedure in clause 5.1.
NOTE X:	When the UE determines if there is an SSB with SS-RSRP above ntn-RSRP-ThresholdSSB, the UE uses the latest unfiltered L1-RSRP measurement.


Based on the running CR, the CG will be considered as not valid, in case there is no available SSB corresponding to the CG with SS-RSRP above ntn-RSRP-ThresholdSSB. In this case, the UE will initiate RACH procedure, and hence the CG for RACH-less HO should be released. And this also aligns with the procedure that the UE will release the CG when the RACH-less HO procedure is considered as successful. Hence, we propose the release of CG for RACH-less HO in this case of no SSB qualified.
Proposal 5: The CG is released when no suitable SSB (i.e. no SSB with RSRP above the configured threshold) is selected for CG in RACH-less HO.
2.4	TCI Indication
It has been agreed in RAN2#123 meeting [6]:
	Single beam can be indicated in HO command to monitor target cell PDCCH for dynamic grant for initial UL transmission


Regarding this agreement, the rapporteur leaves the open issue as follows [7]:
	Issue 3. Signalling details to indicate in the handover command a single beam associated with the dynamic grant for initial UL transmission.
· Option 1: TCI state ID. Similar mechanism to LTM.
· Option 2: SSB position in burst. Similar mechanism to dynamic grant.


From our perspective, TCI state is simpler and more accurate for DG in RACH-less HO. Meanwhile, it has been agreed that a UE can be indicated and activated a (pair of) TCI state in the cell switch command in LTM. Similarly, the UE in NTN RACH-less HO can also be indicated and activated a (pair of) TCI state [8]. 
	Agreement 
A UE can be indicated and activated a single joint TCI state or a pair of UL/DL TCI state in the cell switch command.


On the other hand, currently in order to support deactivation SCG and SCell activation via RRC, the following IE was introduced to indicate the activated TCI for PSCell or the activated SCell [9]:
	[bookmark: _Toc139045780]–	TCI-ActivatedConfig
The IE TCI-ActivatedConfig is used to provide activated TCI states for PDSCH and/or PDCCH of the PSCell or of an SCell.
TCI-ActivatedConfig information element
-- ASN1START
-- TAG-TCI-ACTIVATEDCONFIG-START

TCI-ActivatedConfig-r17 ::= SEQUENCE {
    pdcch-TCI-r17               SEQUENCE (SIZE (1..5)) OF TCI-StateId,
    pdsch-TCI-r17               BIT STRING (SIZE (1..maxNrofTCI-States))
}

-- TAG-TCI-ACTIVATEDCONFIG-STOP
-- ASN1STOP



We think the IE could be reused for NTN RACH-less HO to indicate the SSB information for DG. Hence, it is proposed to use the TCI indication as follows:
Proposal 6: TCI indication can be configured in NTN RACH-less HO command for PDCCH and PDSCH. RAN2 can consider reusing the IE TCI-ActivatedConfig.
2.5	Autonomous Retransmission for CG in RACH-less HO
In previous discussions, whether autonomous retransmission can be supported for initial UL transmission in RACH-less HO was discussed, but has not been concluded yet. Some companies thought the radio link quality of the target cell/the selected beam coverage is generally good enough and the autonomous retransmission is not necessary, in case RACH-less HO is configured. However, even though the NW selects the suitable beam(s), it may happen that the channel condition changes suddenly, especially considering the unstable atmosphere situations in NTN scenario. That is also why we agreed to introduce one RSRP threshold for the UE to check the radio link situation before initiating transmission using CG.
Some companies agreed with the intention during the offline discussion [10], but thought the autonomous retransmission mechanism may be a bit complex and thought it looks possible to depend on NW blind retransmission scheduling. 
On the other hand, we see that support of autonomous retransmission for initial UL transmission has been agreed in LTM in RAN2#123 meeting [6]:
	RACH-Less LTM
automatic retransmission by timer with CG (similar to NR-U, SDT) is supported for the first UL data transmission with CG.


Therefore, we think we can align with the discussion in LTM RACH-less design and agree that autonomous retransmission by timer can be applied to initial UL NR transmission for CG in NTN RACH-less HO as well.
Proposal 7: Autonomous retransmission by timer with CG is supported for the initial UL transmission using CG in NR NTN RACH-less HO.
Conclusion
In this document, we analyse issues for RACH-less HO in NR NTN, and we have the proposls as follows:
Proposal 1: It should be clarified in the Spec that the network does not configure cg-RetransmissionTimer, harq-ProcID-Offset and uci-OnPUSCH for CG in NTN RACH-less HO.
Proposal 2: Send LS to RAN1 to check the applicability of below parameters for CG in NTN RACH-less HO: 
· whether these parameters included in rrc-ConfiguredUplinkGrant are applied: antennaPort, pathlossReferenceIndex, phy-PriorityIndex, srs-ResourceIndicator and precodingAndNumberOfLayers.
· whether the parameters sdt-NrofDMRS-Sequences and sdt-DMRS-Port are applicable and can be reused. 
Proposal 3: Adopt the draft LS in the Annex if Proposal 2 is agreeable. 
Proposal 4: UE releases the CG configuration for RACH-less HO in RRC layer after successful RACH-less handover completion.
Proposal 5: The CG is released when no suitable SSB (i.e. no SSB with RSRP above the configured threshold) is selected for CG in RACH-less HO.
Proposal 6: TCI indication can be configured in NTN RACH-less HO command for PDCCH and PDSCH. RAN2 can consider reusing the IE TCI-ActivatedConfig.
Proposal 7: Autonomous retransmission by timer with CG is supported for the initial UL transmission using CG in NR NTN RACH-less HO.
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Annex: Draft LS to RAN1 for CG in NTN RACH-less HO
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Attachments:	None
1	Overall description
RAN2 has discussed the configured grant parameters that are needed to support the configured grant for RACH-less HO in Rel-18 NR NTN. With respect to RAN1 specific parameters for configured grant, RAN2 would like to ask for RAN1 feedback on the following two questions:
Question 1:	Are the following parameters included in rrc-ConfiguredUplinkGrant applied for configured grant in NTN RACH-less HO?
· antennaPort
· pathlossReferenceIndex
· phy-PriorityIndex
· srs-ResourceIndicator
· precodingAndNumberOfLayers
[bookmark: _GoBack]Question 2:	Are the following parameters for CG-SDT also applicable for configured grant in NTN RACH-less HO, and if yes, can they be reused?
· sdt-NrofDMRS-Sequences
· sdt-DMRS-Port
2	Actions
To RAN1 
RAN2 respectfully asks RAN1 to provide feedback on above questions.
3	Dates of next TSG-RAN WG2 meetings
TSG-RAN WG2#125	2024-02-26 to 2024-03-01	Athens, Greece
TSG-RAN WG2#125bis	2024-04-15 to 2024-04-19	TBC, China
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Editor’s Note: FFS whether the definition of DMRS port configuration and DMRS sequence configuration for NTN RACH-less handover needs revision.




