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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In previous RAN2 meetings, agreements were made on RACH-less HO enhancements for NR NTN [1]-[2]. In this document, we focus on further details on RACH-less HO support in NR NTN and provide observations and proposals from our perspective.
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Discussion
In RAN2 #123 meeting, various agreements were achieved for RACH-less. Based on the agreement, there are some FFS left for further discussion which were discussed in the rest of this paper.
2.1	Discussion on LS from RAN1
In RAN1#114 meeting, LS regarding RACH-less was sent to RAN2 [3]. In the LS, RAN1 replied to the questions in R2-2304271.
· Beam selection for DG
In the reply LS, it was stated that:
		2. To monitor target cell PDCCH for dynamic grant for initial UL transmission, whether beam selection is needed (e.g., performed by NW with selected beam(s) indicated, or performed by UE)?


RAN1 response: To monitor target cell PDCCH for dynamic grant for initial UL transmission, RAN1 thinks that there is no case where multiple beams are indicated for RACH-less handover. In this case, UE doesn’t expect that multiple beams are indicated from NW.


Hence, based on the reply LS, the following observation can be achieved:
Observation 1: For dynamic grant, multiple beams are not indicated for initial UL transmission in RACH-less HO.
Besides, it was agreed in RAN2#123 meeting that:
	· Single beam can be indicated in HO command to monitor target cell PDCCH for dynamic grant for initial UL transmission.


Therefore, based on the agreement made in RAN2 together with the reply LS, we have the following proposal.
[bookmark: _Toc146184093]Proposal 1: The UE does not perform SSB selection for dynamic grant in RACH-less HO.
· Power control for initial UL transmission
Regarding power control for initial UL transmission in RACH-less HO, RAN1 replied that:
		3. Regarding the power control for initial UL transmission, whether it follows the rules specified for PUSCH scheduled by Random Access grant or by configured grant or others?


RAN1 response:  For the initial UL transmission scheduled by dynamic grant in RACH-less handover, RAN1 thinks that it follows the principle for power control for Msg3 (or MsgA) PUSCH as described in clause 7.1.1 in TS 38.213 except for pathloss determination. For pathloss determination, the UE uses a RS resource from an SS/PBCH block with same SS/PBCH block index as the one the UE uses to monitor PDCCH scheduling dynamic UL grant for initial transmission. RAN1 may continue further discussion on question 3.


It was indicated in the reply LS that RAN1 may continue further discussion on power control for initial UL transmission. Normally, the power control procedure for PUSCH transmission is specified in RAN1 spec. Hence, we think leave this to RAN1 for further conclusion.
[bookmark: _Toc146184094]Proposal 2: RAN2 leaves power control for initial UL transmission during RACH-less HO to RAN1.
2.2	TAT handling
In RAN2#123 meeting, it was agreed that:
7. The MAC entity applies the N_TA (value 0 or same as source cell) configured in the RACH-less HO command for the PTAG. FFS on when timerAlignmentTimer associated with this TAG starts
But it is still FFS on when to start TAT associated with TAG. In LTE, the TAT is started when the UE receives the rach-skip configuration. The corresponding UE behavior in LTE is copied below [4]:
	-	when the MAC entity is configured with rach-Skip or rach-SkipSCG:
-	apply timing advance value indicated by targetTA in rach-Skip or rach-SkipSCG for the pTAG;
-	start the timeAlignmentTimer associated with this TAG.


Some companies argued that if the same procedure is applied to NTN, it may happen that the TAT expires during the RACH-less HO due to the long RTT, and then the UE may have to trigger CBRA due to TAT expiry during RACH-less HO procedure.
However, we do not think this is really a critical problem. The maximum TAT value in NTN can be set to as large as “infinity”, as shown below (cited from TS 38.331):
	TimeAlignmentTimer ::=              ENUMERATED {ms500, ms750, ms1280, ms1920, ms2560, ms5120, ms10240, infinity}


Therefore, a proper TAT length should be configured, if RACH-less HO is configured by target cell. That is, the TAT length should cover the possible time elapsed during RACH-less HO procedure. In other words, from NW implementation point of view, NW can set TAT length longer than the value of T304, if it intends to avoid TAT expiry during RACH-less HO procedure being performed. 
Observation 2: The NW can guarantee a proper TAT value configured in the case of RACH-less HO in NTN.
Therefore, we can simply follow the same mechanism in LTE RACH-less HO.
[bookmark: _Toc146184095][bookmark: _GoBack]Proposal 3: When the MAC entity is configured RACH-less HO, the UE applies TA value indicated in the RACH-less HO command and starts the TAT for PTAG.
[bookmark: _Toc146184096]Proposal 4: It is up to NW implementation to guarantee a proper TAT value configuration to avoid its expiry during RACH-less HO procedure.
2.3	SUL support
In RAN2#123 meeting, it was left as FFS on whether SUL is supported in NTN.
	Proposal 7: RAN2 further check whether SUL is supported in NTN.
· HW thinks SUL is supported by default. CATT agrees
· Nokia thinks we don’t know if it is supported. Nokia thinks SUL is not supported in the bands for NTN
· Continue the discussion in the next meeting


Based on the current spec in RAN4, SUL band for NTN is not specified. But the SUL band can be added in RAN4 if SUL for NTN is supported in RAN2. That is whether SUL band is supported or not in RAN4 should not impact the SUL discussion in RAN2. From RAN2 perspective, SUL can be supported in procedure. And it is up to the NW implementation to decide whether SUL is configured or not. So we think further discussion on whether to support SUL for pre-allocated uplink grant is not necessarily coupled with whether any SUL band specified for NTN by RAN4.  
[bookmark: _Toc146184097]Observation 3: In the current RAN2 Spec, SUL can be supported in NR NTN from RAN higher layer perspective. 
Proposal 5: RAN2 does not pursue further discussion on whether there is any SUL band specified as NTN operating bands by RAN4, when discussing whether to support SUL for pre-allocated uplink grant. 
2.4	HARQ process ID
In the offline discussion [5], it was discussed whether HARQ process ID#0 is used for initial transmission in RACH-less HO with for the pre-allocated uplink grant. Some companies thought this simplifies the NW scheduling and UE does not need to derive HARQ process ID based on time information of the pre-allocated resource. 
However, this also brings restriction on UE and NW in the other way around. Considering that the UE and NW can synchronize the HARQ process ID by deriving the HARQ process ID based on the formula in MAC, this restriction is not necessary. Actually in LTE, the HARQ process ID for pre-allocated UL grant is also calculated by the UE based on a specified equation which takes the time information of the pre-allocated resource (i.e. TTI) as the variable [4]. Similarly, we can simply follow the LTE design and propose to reuse the HARQ process ID equation for configured uplink grant in NR (whenever possible).
[bookmark: _Toc146184098]Proposal 6: For pre-allocated uplink grant, HARQ process ID for initial UL transmission is calculated based on a specified equation, similar to LTE. RAN2 considers reusing the HARQ process ID equation of configured uplink grant in NR for pre-allocated uplink grant.
2.5	Autonomous retransmission for initial UL transmission
In the offline [5], whether autonomous retransmission can be supported for initial UL transmission in RACH-less handover was discussed. 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 agree to introduce one RSRP threshold for the UE to check before initiating transmission using pre-allocated UL grant.
Some companies agreed with the intention during the offline discussion, 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 automatic retransmission for initial UL transmission has been agreed in LTM in RAN2#123 meeting:
	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 pre-allocated UL grant in NTN as well.
[bookmark: _Toc146184099]Proposal 7: Autonomous retransmission by timer is supported for the initial UL transmission using pre-allocated UL grant in NR NTN RACH-less HO.
2.6	Confirmation of RACH-less HO completion
In the RRC running CR [6], the following FFS was left:
	Editor’s note: FFS if any enhancement to the confirmation of RACH-less HO completion is needed. FFS whether an explicit indication to release rach-LessHO configuration in lower layers is needed.


And there was the following proposal in the offline discussion in [5] last meeting: 
	Proposal 15 (7/18): UE confirms RACH-less HO completion if PDCCH addressed to C-RNTI scheduling a new transmission is received after the initial UL transmission


The intention for this proposal is that to save the overhead for downlink. Consider that we have achieved the agreement before as follows:
3. [bookmark: OLE_LINK3][bookmark: OLE_LINK4]LTE approach (of confirming the HO completion) is reused for both pre-allocated grant and dynamic grant. FFS any enhancement to the confirmation of RACH-less HO completion, e.g. the NW does not send the UE Contention Resolution Identity MAC CE, and sends PDCCH/PDSCH addressed to C-RNTI
Hence, we think we can follow this agreement and no enhancements are needed.
[bookmark: _Toc146184100]Proposal 8: RAN2 confirms that LTE approach is reused for both pre-allocated grant and dynamic grant, and no enhancements are needed:
· When MAC receives UE Contention Resolution Identity MAC CE, it indicates the successful reception of a PDCCH transmission addressed to C-RNTI to RRC, and then RRC confirms completion of RACH-less HO.
It was left as FFS whether explicit indication to release rach-LessHO configuration in lower layers is needed in [6], as cited above. Based on current running CR [6], the following part has already been captured:
	1> if rach-LessHO was included in reconfigurationWithSync included in spCellConfig of an MCG, and MAC indicates the successful reception of a PDCCH transmission addressed to C-RNTI:


From our perspective, the above operation “MAC indicates successful reception of a PDCCH transmission addressed to C-RNTI” means MAC has already detected the successful completion of RACH-less HO, and this is enough for the MAC to release rach-LessHO configuration as per earlier agreement. So there is no need to define another explicit indication from the RRC to indicate the release of rach-LessHO in MAC. Besides, it should be captured in RRC that rach-LessHO is released when confirmation is indicated from MAC.  
Proposal 9: No explicit indication to release rach-LessHO configuraiotn in MAC is needed.
[bookmark: _Toc146184101]Proposal 10: RRC releases rach-LessHO when MAC indicates the successful reception of a PDCCH transmission addressed to C-RNTI.
Conclusion
In this document, we analyse issues for HO enhancement in NTN, and we find the observations and proposls as following:
Observation 1: For dynamic grant, multiple beams are not indicated for initial UL transmission in RACH-less HO.
Observation 2: The NW can guarantee a proper TAT value configured in the case of RACH-less HO in NTN.
Observation 3: In the current RAN2 Spec, SUL can be supported in NR NTN from RAN higher layer perspective. 
Proposal 1: The UE does not perform SSB selection for dynamic grant in RACH-less HO.
Proposal 2: RAN2 leaves power control for initial UL transmission during RACH-less HO to RAN1.
Proposal 3: When the MAC entity is configured RACH-less HO, the UE applies TA value indicated in the RACH-less HO command and starts the TAT for PTAG.
Proposal 4: It is up to NW implementation to guarantee a proper TAT value configuration to avoid its expiry during RACH-less HO procedure.
Proposal 5: RAN2 does not pursue further discussion on whether there is any SUL band specified as NTN operating bands by RAN4, when discussing whether to support SUL for pre-allocated uplink grant. 
Proposal 6: For pre-allocated uplink grant, HARQ process ID for initial UL transmission is calculated based on a specified equation, similar to LTE. RAN2 considers reusing the HARQ process ID equation of configured uplink grant in NR for pre-allocated uplink grant.
Proposal 7: Autonomous retransmission by timer is supported for the initial UL transmission using pre-allocated UL grant in NR NTN RACH-less HO.
Proposal 8: RAN2 confirms that LTE approach is reused for both pre-allocated grant and dynamic grant, and no enhancements are needed:
· When MAC receives UE Contention Resolution Identity MAC CE, it indicates the successful reception of a PDCCH transmission addressed to C-RNTI to RRC, and then RRC confirms completion of RACH-less HO.
Proposal 9: No explicit indication to release rach-LessHO configuraiotn in MAC is needed.
Proposal 10: RRC releases rach-LessHO when MAC indicates the successful reception of a PDCCH transmission addressed to C-RNTI.
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