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1	Introduction
The following was agreed in RAN2#105 meeting:


Agreements 
1	For TS 38.331, RRC processing delay for UE capability transfer is [15-80] ms.
2	For TS 36.331, RRC processing delay for UE capability transfer to report NR band combinations and/or MR-DC band combinations is corrected to [15-80] ms.
3 	Not define RRC processing delay for the combined procedure of SecurityModeCommand and RRCConnectionReconfiguration.
4	RRC processing delay for RRCReestablishment is 10 ms
5 	Not define RRC processing delay for the combined procedure of RRCReestablishment and RRCConnectionReconfiguration.
=>	Offline discussion to progress the UE capability transfer number (Offline discussion 87, Qualcomm)


In this contribution we discuss further combined procedures of “RRCReestablishment and RRCReconfiguration” and “SecurityModeCommand and RRCReconfiguration”.
2	BWP handling during re-establishment procedure
When re-establishment procedure is triggered, UE does the following actions according to NR RRC subclause 5.3.7.2 (with highlighting):
	Upon initiation of the procedure, the UE shall:
1>	stop timer T310, if running;
1>	stop timer T304, if running;
1>	start timer T311;
1>	suspend all RBs, except SRB0;
1>	reset MAC;
1>	release the MCG SCell(s), if configured;
1>	release spCellConfig, if configured;
1>	if MR-DC is configured:
2>	perform MR-DC release, as specified in section 5.3.5.10;
1>	release delayBudgetReportingConfig, if configured, and stop timer T342, if running;
1>	release overheatingAssistanceConfig, if configured, and stop timer T345, if running;
1>	perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.



The first thing to note is that UE actually releases several configurations, i.e. SCells, SCG and dedicated PCell configuration upon triggering re-establishment. This is exactly the same as in LTE, but there is one difference in NR: When the network accepts UE re-establishment procedure, it cannot re-configure the dedicated PCell configuration, unlike in LTE where this is possible, as is evident from the RRCReestablishment-message that only the NCC can be currently provided to UE:
-- ASN1START
-- TAG-RRCREESTABLISHMENT-START

RRCReestablishment ::=              SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcReestablishment                  RRCReestablishment-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

RRCReestablishment-IEs ::=          SEQUENCE {
    nextHopChainingCount                NextHopChainingCount,
    lateNonCriticalExtension            OCTET STRING                        OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

-- TAG-RRCREESTABLISHMENT-STOP
-- ASN1STOP

Observation 1: It is not possible to provide SpCellConfig to the UE in the re-establishment message.
So why is this relevant at all for the re-establishment procedure? The reason is that during and immediately after re-establishment, UE will not have any information on ServingCellConfig, since that is part of the spCellConfig that was released. Thus, since the BWP configuration is provided in ServingCellConfig, the UE will neither have any dedicated configuration for BWP#0, nor any other BWPs configured.  Further, it will lack any dedicated channel bandwidth configuration, (LTE CRS) rate matching parameters, dedicated configuration per serving cell for PUCCH/PDCCH, MO id for serving cell and all CSI-RS configurations. In particular, UE will be forced to utlize the BWP#0 only based on CORESET#0 information and will thus be limited to the DCI format 1_0 only. This was discussed earlier and it also captured in NOTE1 of ServingCellConfig as shown below:
NOTE 1:	If the dedicated part of initial UL/DL BWP configuration is absent, the initial BWP can be used but with some limitations. For example, changing to another BWP requires RRCReconfiguration since DCI format 1_0 doesn't support DCI-based switching.
Hence, the network is anyway forced to do RRC reconfiguration after the re-establishment message and will be forced to send it using only DCI format 1_0, which is rather limited in terms of what can be scheduled. Further, UE will have to use initial UL BWP for sending the RRCReestablishmentComplete.
Observation 2: UE is forced to use BWP#0 based on CORESET#0 also after RRC re-establishment until it receives RRCReconfiguration with ServingCellConfig indicating the dedicated BWP(s).
Hence, the UE operation is rather limited immediately after re-establishment, which may cause some problems in practice as the UE data rates will also be limited. Hence, it would be imperative to allow as fast reconfiguration as possible immediately after RRC re-establishment success.
Observation 3: Because the SpCellConfig cannot be provided in RRCReestablishment, UE operation is very limited even when the re-establishment procedure succeeds.
Therefore, a solution to this issue would be required, preferably already for NR Rel-15.
Proposal 1: RAN2 to discuss how to resolve the issue with Rel-15 RRC re-establishment procedure not allowing signalling of ServingCellConfig.
3	Discussion on combined RRC procedures
In E-UTRAN processing delay requirements for initial security activation + RRC connection re-configuration (RB establishment) are defined in [2] as follows:

Table 1: UE performance requirements for RRC procedures for UEs other than NB-IoT UEs
	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	
	
	
	
	

	Initial security activation + RRC connection re-configuration (RB establishment)
	SecurityModeCommand, RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	The two DL messages are transmitted in the same TTI



However, it seems that NR RRC [3] specification does not mention combined procedures of “SecurityModeCommand and RRCReconfiguration” and “RRCReestablishment and RRCReconfiguration”at all.

[bookmark: _Hlk16764504]According to the following agreements it seems that the intention is that combined procedures of “SecurityModeCommand and RRCReconfiguration” and “RRCReestablishment and RRCReconfiguration” exist:

3 Not define RRC processing delay for the combined procedure of SecurityModeCommand and RRCConnectionReconfiguration.
…
5 Not define RRC processing delay for the combined procedure of RRCReestablishment and RRCConnectionReconfiguration.

Therefore, to also solve the issue discussed in section 2, we propose the following:
Proposal 2:  Existence of combined procedure of SecurityModeCommand and RRCReconfiguration is captured in 38.331

Proposal 3:  Existence of combined procedure of RRCReestablishment and RRCReconfiguration is captured in 38.331

UE performance requirements for RRC procedures for UEs makes possible for the network to schedule the uplink after the known delay without waiting random access or scheduling request from the UE. With the current specification the network needs to wait scheduling request or random access before the uplink can be scheduled for the MSG4 transmission which is causing some overhead. Another alternative would be blindly to schedule uplink grant for MSG4 transmission which is not optimal either. Different UEs may perform differently and it is not known when the UE would be ready for uplink transmission. Therefore, we propose to define UE performance requirements for RRC combined procedures as in LTE as follows:
Proposal 4: RRC processing delay of combined procedure of SecurityModeCommand and RRCReconfiguration is 20 ms.
Proposal 5: RRC processing delay of combined procedure of RRCReestablishment and RRCReconfiguration is 20 ms.
If proposals 3 and 4 are agreed, then proposal 1 and 2 are obsolete.


4	Conclusion
Based on the discussion the following is observed and proposed:
Observation 1: It is not possible to provide SpCellConfig to the UE in the re-establishment message.
Observation 2: UE is forced to use BWP#0 based on CORESET#0 also after RRC re-establishment until it receives RRCReconfiguration with ServingCellConfig indicating the dedicated BWP(s).
Observation 3: Because the SpCellConfig cannot be provided in RRCReestablishment, UE operation is very limited even when the re-establishment procedure succeeds.
Proposal 1: RAN2 to discuss how to resolve the issue with Rel-15 RRC re-establishment procedure not allowing signalling of ServingCellConfig.
Proposal 2:  Existence of combined procedure of SecurityModeCommand and RRCReconfiguration is captured in 38.331

Proposal 3:  Existence of combined procedure of RRCReestablishment and RRCReconfiguration is captured in 38.331

Proposal 4: RRC processing delay of combined procedure of SecurityModeCommand and RRCReconfiguration is 20 ms.
Proposal 5: RRC processing delay of combined procedure of RRCReestablishment and RRCReconfiguration is 20 ms.
If proposals 3 and 4 are agreed, then proposal 1 and 2 are obsolete. CR capturing proposals 3 and 4 is provided in [4].
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