Page 4
Draft prETS 300 ???: Month YYYY

3GPP TSG-RAN WG2 Meeting #105bis	R2-1904362
Xi'an, China, 8th-12th April 2019
Agenda Item:	11.9.2
Source:	CMCC
Title:	Consideration on 2-step RACH and RACH-less Enhancement combined with Mobility Enhancement in NR
Document for:	Discussion, Decision
Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]In RAN2#103bis meeting, there were some discussions on 2-step RACH procedure for NR-U and the following agreements were achieved [1], which had been captured in TR38.889 in RAN2 #104 meeting. Then in the RAN #82 plenary meeting, 2-step RACH was agreed to start WI phase.
	Agreements:
· From RAN2 perspective, the first message in 2-step RACH is a signal to detect the UE and a payload while the second message is for contention resolution for CBRA with a possible payload.
· As a baseline, all the triggers for 4-step RACH are also applicable to 2-step RACH with the following caveats: 1-) SI request, BFR cases need further study. 2-) How timing advance and grants are obtained for first message should be taken into account.
· The first message for 2-step RACH will at least include the equivalent information which is transmitted in msg3 for 4-step RACH. RAN1 input will be needed for the payload size.
· CFRA for 2-step RACH is supported.
· Contention resolution in 2-step RACH will be done by including a UE identifier in the first message which is echoed in the second message. The type of UE identifier(s) is FFS.
· Fall-back from 2-step RACH to 4-step RACH is supported. Doing this after msgA will need support from physical layer perspective.
· Additional opportunities for RACH transmissions, e.g. in time or frequency domain, should be supported for 2-step RACH.
· Assuming 2-step RACH is used for initial access, the parameters for 2-step RACH and a grant for msgA will be broadcasted.


According to RAN#82 plenary meeting, the design of 2-step RACH is extended into  licensed spectrum as well. 
And according to RAN#80 in June 2018, a new WI [2] was achieved to further enhance mobility, which targets ~0ms interruption time during handover procedure. In this contribution, we would like to provide some considerations on the HO enhancement with contention-based 2-step RACH and RACH-less scheme in NR system.  

Discussion
Necessity of 2-Step RACH combined with HO 
As we know, 2-step RACH scheme is beneficial for reducing latency, which may help to provide a better performance for HO procedure, especially in some use cases, e.g. the UE with single RF chain and some intra-frequency inter-gNB mobility scenarios, where the UE cannot support and target the 0ms interruption simultaneously reception/transmission from both source RAN and target RAN. Even when the UE can support simultaneously reception/transmission from both source RAN and target RAN , the enhanced RACH procedure can reduce the interim period to avoid the interruption due to the unavailable radio link of source RAN caused by RLF.
Observation 1: 2-step RACH scheme is beneficial for reducing latency, in the following use cases:
· the UE with single RF chain and some intra-frequency inter-gNB mobility scenarios, where the UE cannot support and target the 0ms interruption via simultaneously reception/transmission from both source RAN and target RAN;
· the UE can support simultaneously reception/transmission from both source RAN and target RAN , the 2-step RACH can reduce the interim period to avoid the interruption due to the unavailable radio link of source RAN caused by RLF.
 HO combined with 2-step RACH 
As shown in Figure1, there are two messages namely MsgA and MsgB in 2-step RACH. And MsgA consists of preamble and payload, while MsgB is composed of legacy Msg2 and legacy Msg4. Compared to traditional 4-step RACH procedure, 2-step RACH can reduce access delay significantly due to less steps. 


Figure1 2-step RACH
During HO procedure, in order to obtain the latest TA value and valid UL grant, a RACH procedure may be necessary.  The HO procedure with 2-step RACH is shown as Figure2, completing access to the target gNB with only step9 and step10, improving latency performance compared to the Msg1~Msg4 of the conventional RACH procedure. Meanwhile, the valid TA value of the target gNB and the UL grant for the UE can be provided in MsgB together. 	


Figure2 HO enhancement with 2-step RACH
Proposal 1: RAN2 could consider combining HO and 2-step RACH for latency reduction.
There are still some issues on TA acquirement and the absent of preamble in the MsgA. In our understanding, this can wait for the conclusion from the 2-Step RACH WID.
Proposal 2: the resolve of some issues, e.g. TA acquirement and the absent of preamble in the MsgA can wait for the conclusion from the 2-Step RACH WID.
[bookmark: _GoBack]Enhancement of RACH-less scheme in LTE 
The objective of RACH-less HO solution introduced in LTE Rel-14 is to reduce latency via allowing UE to omit RACH procedure during Handover procedure. Similar as 2-step RACH scheme, RACH-less HO solution is beneficial for reducing latency as well in above use cases. However, several issues still need to be addressed. As we know, the main purposes of RACH procedure is to obtain target cell TA for uplink synchronization and UL grant from target cell. Regarding TA, RAN4 has evaluated that the scheme of UE calculating the TA value without explicit TA value from eNB cannot met the accuracy of TA for initial uplink transmission in either synchronous or asynchronous network, therefore LTE has agreed that the RACH-less solution is only applicable when the TA value of the source cell can be reused for the target cell or TA=0 in the target cell. Hence, existing RACH-less HO in LTE can only work if strict synchronization conditions are met, which are used only when the TA value of the source cell is reused for the targeted cell, or TA=0. It is intended for very limited scenarios such as HO across co-located carriers or across small cells with very small coverage. Therefore, for most scenarios of the HOs across different geographical cells, the condition for LTE RACH-less HO cannot be met. Whereas, current RACH-less HO may lead to that TA (Timing Advance) is not up to date. Therefore, necessary enhancement of the RACH-less HO needs to be studied if the approach is adopted.
Observation 2: Regarding TA, RAN4 has evaluated that the scheme of UE calculating the TA value without explicit TA value from eNB cannot met the accuracy of TA for initial uplink transmission in either synchronous or asynchronous network, therefore agreed RACH-less solution is only applicable in limited scenarios.
Hence, to enhance  the RACH-less solution for the application of more scenarios, the UE need to obtain the TA value by some means. For example, the source gNB maintain a mapping relationship between the RSRP of target gNB reported and the TA value of target gNB according to history reporting result from previous handover UE and estimate the TA value of the target gNB by means of RSRP measurement, which can be conveyed in the handover command to the UE. 
Proposal 3: The target gNB TA value can be estimated by RSRP measurement result combined with the source gNB TA in RACH-less HO solution.
The other significant objective of the RACH procedure is to allocate UL grant for the UE. While in RACH-less HO, the UL grant could be pre-configured in HO command as shown in Figure3 step 6. And the grant need to be kept valid for a period time until the UE accomplishes synchronization with the target gNB. Optionally, the UL grant could also be dynamically scheduled by the PDCCH of the target gNB instead of a RACH RAR. Further, the total HO delay will be effectively reduced without random access procedure which is the main part affecting the whole latency performance.
Proposal 4: For RACH-less HO, the UL grant could be pre-configured in HO command or dynamically scheduled by the PDCCH of the target gNB instead of a RACH RAR.
Conclusion
Based on the discussion mentioned above, in this contribution we have the following observations and proposals:
Observation 1: 2-step RACH scheme is beneficial for reducing latency, in the following use cases:
· the UE with single RF chain and some intra-frequency inter-gNB mobility scenarios, where the UE cannot support and target the 0ms interruption via simultaneously reception/transmission from both source RAN and target RAN;
· the UE can support simultaneously reception/transmission from both source RAN and target RAN , the 2-step RACH can reduce the interim period to avoid the interruption due to the unavailable radio link of source RAN caused by RLF.
Observation 2: Regarding TA, RAN4 has evaluated that the scheme of UE calculating the TA value without explicit TA value from eNB cannot met the accuracy of TA for initial uplink transmission in either synchronous or asynchronous network, therefore agreed RACH-less solution is only applicable in limited scenarios.
Proposal 1: RAN2 could consider combining HO and 2-step RACH for latency reduction.
Proposal 2: the resolve of some issues, e.g. TA acquirement and the absent of preamble in the MsgA can wait for the conclusion from the 2-Step RACH WID.
Proposal 3: The target gNB TA value can be estimated by RSRP measurement result combined with the source gNB TA in RACH-less HO solution.
Proposal 4: For RACH-less HO, the UL grant could be pre-configured in HO command or dynamically scheduled by the PDCCH of the target gNB instead of a RACH RAR.
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