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1. Introduction
RAN2 has agreed that PSCell change is supported while SCG is deactivated. There was an open issue whether the UE does RACH towards the target PSCell in this case. This paper investigates the need of RACH in case of PSCell change while SCG is deactivated.
2. Discussion
When RAN2 discussed the options to assign RACH resources for NW-initiated SCG activation, the following was proposed [1]. Bearing this proposal in mind, the agreements were made as in [1].
Proposal 1: Discuss which option(s) to support for RACH resources for network-initiated SCG activation:
1)	common RACH resources;
2)	dedicated RACH resources indicated before SCG activation indication (when going to the SCG deactivated state or while the SCG is deactivated);
3)	dedicated RACH resources indicated in the SCG activation indication.

[bookmark: _Hlk80017069]-	Rapporteur proposal for resolving P1 using 1) and 3):
When the SCG is deactivated, if the network sends an RRC(Connection)Reconfiguration containing an SCG RRCReconfiguration with reconfigurationWithSync , the UE initiates random access towards the PSCell. Existing specification is the baseline (e.g. for parameters and UE behaviour).

Likewise, this baseline assumption (marked with yellow) be a start point for the PSCell change case. For the network to change PSCell while SCG is deactivated, the existing reconfigurationWithSync is used as it is. In this case, SCG has to be activated in order for the UE to perform RACH towards the target PSCell. After completing RACH, the network invokes the RRC reconfiguration procedure to deactivate SCG again. The high level procedure is illustrated in Fig.2-1 below. This approach (named as Option 1 hereafter) can be supported by the existing specification and the agreements so far.


Figure 2-1:	PSCell change in deactivated SCG (Option 1)
Option 1 has the following pros and cons.
	Advantages
	Drawbacks

	· Can synchronise PSCell in DL/UL as in the current spec.
· Least spec. impact
	· SCG needs to be activated.
· RRC reconfiguration required twice (PSCell change and SCG deactivation)



To address the drawback of RRC signalling required for Option 1, a potential enhancement can be considered that the UE by itself deactivates SCG after completing RACH (Option 1a). This approach can reduce the number of RRC procedures, as illustrated in Figure 2-2 below. On the other hand, it requires to specify the UE behaviour of deactivating SCG after RACH for PSCell change.



Figure 2-2:	PSCell change in deactivated SCG (Option 1a)
If Option 1a is not enough to address the drawback and instead, SCG activation is more concerned due to the UE power consumption, an alternative approach is not to perform RACH when PSCell is changed in deactivated SCG (Option 2) [2, 3]. RACH is performed when activating SCG, as illustrated in Figure 2-3.


Figure 2-3:	PSCell change in deactivated SCG (Option 2)
The SCG activation procedure with RACH can be supported by the existing reconfigurationWithSync procedure with SCG activation indication, according to the agreements at RAN2 #115-e below.
Agreements
Support all of the following for RACH resources used in network-initiated SCG activation (at least using RRC):
[bookmark: _GoBack]1)	common RACH resources;
3)	dedicated RACH resources indicated in the SCG activation indication.
FFS if we support also 2) (proponents are requested to provide CRs next time to illustrate how this can be done) 

In contrast, it has to be analysed how to support PSCell change w/o RACH in deactivated SCG. The following aspects need to be considered.
-	In the existing specification, PSCell change (and handover, as well) is supported only by RRCReconfiguraiton with reconfiguraitonWithSync.
-	RRCReconfiguraiton with reconfiguraitonWithSync requires RACH.
-	In RRCReconfiguraiton with reconfiguraitonWithSync, the timer T304 and a new C-RNTI for the target cell is mandatory present.
The existing RRCReconfiguraiton with reconfiguraitonWithSync procedure cannot be used as it is, and so some modifications are deemed as necessary.
According to the RAN2 #115-e agreement, dedicated or common RACH resources can be provided via the NW-initiated SCG activation (i.e. the existing reconfigurationWithSync procedure with SCG activation indication). Besides that, T304 and a new C-RNTI can also be provided together. In that sense, the RRC reconfiguration for the deactivated PSCell change does not have to provide RACH resource, T304 and C-RNTI for the target PSCell. This would save RACH resources and C-RNTI in the target PSCell, as the target gNB does not have to reserve those resources. It is enough for the target gNB to allocate those resources when SCG is activated. To do so, a new reconfiguraitonWithSync procedure was proposed for the SCG deactivation purposed. Rather than defining a new procedure, an alternative approach is that PSCell can be changed by the RRCReconfiguration without reconfiguraitonWithSync. This can be supported by adding the ServingCellConfigCommon IE (to indicate the PCI of the target PSCell) and the SSB-MTC IE (for DL sync and measurements) into the SpCellConfig IE as shown below.
-- Serving cell specific MAC and PHY parameters for a SpCell:
SpCellConfig ::=                        SEQUENCE {
    servCellIndex                       ServCellIndex                                               OPTIONAL,   -- Cond SCG
    reconfigurationWithSync             ReconfigurationWithSync                                     OPTIONAL,   -- Cond ReconfWithSync
    rlf-TimersAndConstants              SetupRelease { RLF-TimersAndConstants }                     OPTIONAL,   -- Need M
    rlmInSyncOutOfSyncThreshold         ENUMERATED {n1}                                             OPTIONAL,   -- Need S
    spCellConfigDedicated               ServingCellConfig                                           OPTIONAL,   -- Need M
    ...,
	[[
	spCellConfigCommon-r17				ServingCellConfigCommon			OPTIONAL,	-- TBD
	smtc-r17							SSB-MTC							OPTIONAL	-- TBD
	]]
}

Table 2-1 summarises pros and cons of all three options. There is a trade-off between specification impacts and performance gains. If PSCell change occurs frequently while SCG is deactivated, UE power saving is a key factor to address. If so, Option 2 (i.e. PSCell change w/o RACH) is a proper choice. If not, Option 1 or 1a would be sufficient (i.e. PSCell change with RACH). First of all, it has to be decided whether RACH should be skipped in case of the deactivated PSCell change or not.
Table 2-1:	Comparison of deactivated PSCell change options
	
	Option 1
	Option 1a
	Option 2

	Advantages
	· Can synchronise PSCell in DL/UL as in the current spec.
· Least spec. impact
	· Can synchronise PSCell in DL/UL as in the current spec.
	· Can keep SCG deactivated
· Do not have to assign RACH resources and C-RNTI until SCG is activated

	Drawbacks
	· SCG needs to be activated.
· RRC reconfiguration required twice (PSCell change and SCG deactivation)
	· SCG needs to be activated.
· On top of Option 1, additional UE behaviour on deactivating SCG after RACH is required
	· Largest spec. impact



3. Summary and proposal
This paper discussed the potential options to support PSCell change while SCG is deactivated. Based on the analysis in this paper, the followings are proposed.
Proposal 1:	Discuss and decide whether RACH should be skipped in case of the deactivated PSCell change.
Proposal 2:	If the deactivated PSCell change w/o RACH is supported, introduce PSCell change via the 					RRCReconfiguration without reconfiguraitonWithSync.
Proposal 3:	If the deactivated PSCell change requires RACH, the UE should be able to deactivate SCG after 			completing RACH w/o NW indication.
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