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1	Introduction
In the last RAN2#112e meeting, the following agreement were made regarding the SRB1 configuration during the RRC reestablishment procedure in NR:
RAN2 confirm that SRB1 configuration is not required in the first RRCReconfiguration message after re-establishment in the case of fullConfig.
RAN2 confirm that SRB1 configuration is not required in the first RRCReconfiguration message after re-establishment in the case of delta signalling.
If SRB1 is included in the first RRCReconfiguration after re-establishment, the reestablishPDCP field is not required to be set to true for SRB1.
If SRB1 is included in the first RRCReconfiguration after re-establishment, the reestablishRLC field is not required to be set to true for SRB1.

However, is not clear if the same principles apply also when the SRB1 is established during the RRC resume procedure. This contribution is to clarify this issue and try to clarify what is the correct behaviour is setting the PDCP and RLC reestablishment flags.
[bookmark: _Ref178064866]2	Discussion
When the UE initiates the RRC resume procedure, one of the actions that has to performed is to apply the default SRB1 according to what is specified in clause 9.2.1 of TS 38.331. 

[bookmark: _Toc46439211][bookmark: _Toc46444048][bookmark: _Toc46486809][bookmark: _Toc52836687][bookmark: _Toc52837695][bookmark: _Toc53006335]5.3.13.2	Initiation
The UE initiates the procedure when upper layers or AS (when responding to RAN paging, upon triggering RNA updates while the UE is in RRC_INACTIVE, or for sidelink communication as specified in sub-clause 5.3.13.1a) requests the resume of a suspended RRC connection.
The UE shall ensure having valid and up to date essential system information as specified in clause 5.2.2.2 before initiating this procedure.
Upon initiation of the procedure, the UE shall:
<irrelevant text omitted>
1>	apply the default SRB1 configuration as specified in 9.2.1;
1>	apply the default MAC Cell Group configuration as specified in 9.2.2;
<irrelevant text omitted>


[bookmark: _Toc61277046]Upon initiation of RRC resume procedure, the UE applies the default SRB1 configuration.
Further, upon the transmission of the RRCResumeRequest or RRCResumeRequest1 message, the security is refreshed (meaning that all the security keys are (re)derived) and integrity protection and ciphering is applied for all the radio bearer except for SRB0. Further actions are that the PDCP of SRB1 is re-established and the SRB1 is resumed.

[bookmark: _Toc46439212][bookmark: _Toc46444049][bookmark: _Toc46486810][bookmark: _Toc52836688][bookmark: _Toc52837696][bookmark: _Toc53006336]5.3.13.3	Actions related to transmission of RRCResumeRequest or RRCResumeRequest1 message
The UE shall set the contents of RRCResumeRequest or RRCResumeRequest1 message as follows:
<irrelevant text omitted>
1>	derive the KgNB key based on the current KgNB key or the NH, using the stored nextHopChainingCount value, as specified in TS 33.501 [11];
1>	derive the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key;
1>	configure lower layers to apply integrity protection for all radio bearers except SRB0 using the configured algorithm and the KRRCint key and KUPint key derived in this subclause immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the UE;
NOTE 1:	Only DRBs with previously configured UP integrity protection shall resume integrity protection.
1>	configure lower layers to apply ciphering for all radio bearers except SRB0 and to apply the configured ciphering algorithm, the KRRCenc key and the KUPenc key derived in this subclause, i.e. the ciphering configuration shall be applied to all subsequent messages received and sent by the UE;
1>	re-establish PDCP entities for SRB1;
1>	resume SRB1;
1>	submit the selected message RRCResumeRequest or RRCResumeRequest1 for transmission to lower layers.
<irrelevant text omitted>


[bookmark: _Toc61277047]Upon the transmission of the RRCResumeRequest or RRCResumeRequest1 message, the security is refreshed (meaning that all the security keys are (re)derived) and integrity protection and ciphering is applied for all the radio bearer except for SRB0. 
[bookmark: _Toc61277048]Upon the transmission of the RRCResumeRequest or RRCResumeRequest1 message, the UE shall re-establish the PDCP entities for SRB1.
Therefore, according to the current procedural text in TS 38.331 for the RRC resume procedure, it is clear that the SRB1 is already up and running based on the default configuration. This means that the network does not need to include a new SRB1 configuration in the RRCResume message, if the SRB1 does not need to be changed. 
This is also because in the case of fullConfig, the UE is required to release/clear all current dedicated radio configurations. However, the NOTE 1 in TS 38.331, clause 5.3.5.11, clearly says that the radio configuration does not include SRB1/SRB2 configurations i.e., SRB1 is not released. Moreover, when the text refers to the addition of an SRB, it says in NOTE 2 of TS 38.331, clause 5.3.5.11, that this is to get the SRB2 for resume to a known state from which the reconfiguration message can do further configuration.
In the case of delta configuration, the srb-ToAddModList is OPTIONAL and is defined by the following condition “-- Cond HO-Conn” which says that the field is only mandatory when the fullConfig flag is included in the RRCReconfiguration message (but only for SRB2, as described above) and in RRCSetup message for SRB1. In other words, SRB1 configuration is not required in the RRCResume message. Thus, we propose:
[bookmark: _Toc61277042]RAN2 confirm that SRB1 configuration is not required in the RRCResume message in the case of fullConfig.
[bookmark: _Toc61277043]RAN2 confirm that SRB1 configuration is not required in the RRCResume message in the case of delta signalling.
A further aspect that is worth to be clarified is how the reestablishPDCP and reestablishRLC fields are set during the RRC resume procedure. According to the field description of reestablishPDCP within the RadioBearerConfig IE, the field should be set to true, for example, due to reconfiguration with sync, for SRB2 when resuming an RRC connection, or at the first reconfiguration after RRC connection reestablishment in NR. Since the SRB1 is not mentioned in the field description, this may lead to some misbehaviour by the network or the UE. 


	SRB-ToAddMod field descriptions

	discardOnPDCP
Indicates that PDCP should discard stored SDU and PDU according to TS 38.323 [5].

	reestablishPDCP
Indicates that PDCP should be re-established. Network sets this to true whenever the security key used for this radio bearer changes. Key change could for example be due to reconfiguration with sync, for SRB2 when resuming an RRC connection, or at the first reconfiguration after RRC connection reestablishment in NR. For LTE SRBs using NR PDCP, it could be for handover, RRC connection reestablishment or resume. Network doesn't include this field if any DAPS bearer is configured.

	srb-Identity
Value 1 is applicable for SRB1 only. Value 2 is applicable for SRB2 only. Value 3 is applicable for SRB3 only.




However, from the procedural text is quite clear that the PDCP entity of the SRB1 is already reestablished when sending the RRCResumeRequest message and thus is would be unnecessary to re-establish it again in the RRCResume message. For this reason, it quite straightforward to say that the reestablishPDCP field is not required to be set to true whether or not the SRB1 is included in the RRCResume message.
[bookmark: _Toc61277044]If SRB1 is included in the RRCResume, the reestablishPDCP field is not set to true for SRB1.
A similar understanding can be derived also for the setting of the reestablishRLC field in regarding to the SRB1. In fact, when the UE receives an RRCRelease message by the network (in order to be sent to INACTIVE), one of the actions that the UE has to perform is to re-establish the RLC entities for SRB1. 

[bookmark: _Toc46439194][bookmark: _Toc46444031][bookmark: _Toc46486792][bookmark: _Toc52836670][bookmark: _Toc52837678][bookmark: _Toc53006318]5.3.8.3	Reception of the RRCRelease by the UE
The UE shall:
<irrelevant text omitted>
1>	if the RRCRelease includes suspendConfig:
<irrelevant text omitted>
2>	reset MAC and release the default MAC Cell Group configuration, if any;
2>	re-establish RLC entities for SRB1;
<irrelevant text omitted>
2>	enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];
1>	else
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with the release cause 'other'.


[bookmark: _Toc61277049]Upon the reception of the RRCRelease message, the UE shall re-establish the RLC entities for SRB1.
As for the PDCP entity of the SRB1, since the RLC entity of the SRB1 is already reestablished upon the reception of the RRCRelease message it would be unnecessary to re-establish it again in the RRCResume message. For this reason, it quite straightforward to say that the reestablishRLC field is not required to be set to true whether or not the SRB1 is included in the RRCResume message.
[bookmark: _Toc61277045]If SRB1 is included in the RRCResume, the reestablishRLC field is not set to true for SRB1
Conclusion
In the previous sections we made the following observations: 
Observation 1	Upon initiation of RRC resume procedure, the UE applies the default SRB1 configuration.
Observation 2	Upon the transmission of the RRCResumeRequest or RRCResumeRequest1 message, the security is refreshed (meaning that all the security keys are (re)derived) and integrity protection and ciphering is applied for all the radio bearer except for SRB0.
Observation 3	Upon the transmission of the RRCResumeRequest or RRCResumeRequest1 message, the UE shall re-establish the PDCP entities for SRB1.
Observation 4	Upon the reception of the RRCRelease message, the UE shall re-establish the RLC entities for SRB1.


Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 confirm that SRB1 configuration is not required in the RRCResume message in the case of fullConfig.
Proposal 2	RAN2 confirm that SRB1 configuration is not required in the RRCResume message in the case of delta signalling.
Proposal 3	If SRB1 is included in the RRCResume, the reestablishPDCP field is not set to true for SRB1.
Proposal 4	If SRB1 is included in the RRCResume, the reestablishRLC field is not set to true for SRB1
 
[bookmark: _In-sequence_SDU_delivery]References
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