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1 Introduction
In the RAN2#104 meeting, the unnecessary RACH during the re-establishment procedure is discussed and the following agreements are made.

Agreements
1:	No change is made to the specifications.  RACH, if needed, is considered acceptable for the re-establishment Complete.
2: 	No change is made to the specifications.  No additional L2 parameter updates will be supported with first reconfiguration after re-establishment.  
FFS Can be discussed whether the re-establishment processing time could be relaxed so that a UE implementation could avoid the RACH

In this paper, we continues the discussion on the double RACH procedure in re-establishment. We think that relaxed processing time may not work and propose a simple alternative to solve the issue.

2 Discussion
Based on current RRC and MAC SPEC, the re-establishment procedure looks like the following picture.




Figure 1: RRC connection re-establishment procedure


The reason that UE will trigger unnecessary RACH (step 6 in Figure 1) is because that there is no SR configuration and possibly no UL grant at the moment NR MAC receiving the UL message of RRCReestablishmentComplete. Based on the offline discussion from last meeting [1], the majority don’t want to introduce new L2 parameters in RRCReestablishment message. The UE will trigger RACH procedure unless there is UL grant for the RRCReestablishmentComplete message.

It is still possible to avoid the unnecessary RACH procedure while the NW providing the UL grant of RRCReestablishmentComplete message at perfect timing. This is however difficult (or unrealistic) in the NW implementation because NW does know when UE RRC send RRCReestablishmentComplete to the low layer.  Earlier grant (Case A) result in wasting of radio resource while late grant (Case B) result in unnecessary RACH procedure (See Figure 2). Based on our understanding, RAN2 still intends to solve this issue and avoid wasting of radio resource.  So, some change of UE behaviour is required.



Figure 2: Processing time illustration for re-establishment procedure


Some companies proposed to extend the RRC processing delay requirement for RRCReestablishment to solve the issue.  RRC processing delay is defined as the time from the end of reception of the network -> UE message up to when the UE shall be ready for the reception of UL grant for the response message. No matter this value is large or small, it is still difficult for the network to provide UL grant at the time that the UE just finished the RRC processing of RRCReestablishment message. A UE (with high processing power) may still submit the response message to the MAC earlier than the delay requirement. 

The extend of RRCReestablishment processing time only work if NW always send RRCReconfiguration after sending RRCReestablishment the to the UE and the UE RRC delay the sending of the RRCReestablishmentComplete message to UE MAC until the delay requirement is reached. The network could operate so that it sends RRCReconfiguration only after it has received RRCReestablishmentComplete. In addition, if the UE delay the sending of RRCReestablishmentComplete and process RRCReconfiguration first, it would violate the general RRC principle that “the processing of a message shall be completed before starting the processing of a subsequent message”. So, we don’t think this is a good approach.

We think that a simple way to avoid this unnecessary RACH is to have some “intended delay” in MAC (to wait the UL grant). This could be implemented like the current logicalChannelSR-DelayTimer behaviour. Figure 3 illustrate how the delay timer works.
· When RRCReestablishmentComplete (on UL DCCH) arrives at MAC, the BSR is triggered but SR trigger is suspended due to the delay timer is running
· If timer expires before UL grant being received, UE simply trigger SR and RACH procedure



 Figure 3: Processing time for re-establishment procedure with proposed SR delay


The UE behaviour is just to wait some more time for receiving the UL grant. We propose to add a NOTE in 38.331 to specify that this is an UE implementation alternative. And of course that this intended timer should be released while receiving the 1st reconfiguration after re-establishment. 

Proposal 1: Add a NOTE in 38.331 to specify that the UE may start the SR delay timer for SRB1 after submitting RRCReestablishmentComplete to low layer.

A CR on 38.331 based on above proposals is provided [2]. We think that RAN2 should adopt this CR to solve the double RACH issue in re-establishment procedure. 

Proposal 2: RAN2 adopts the CR in [2].

3 Conclusions	
Base on the discussion in section 2, we propose the following: 

Proposal 1: Add a NOTE in 38.331 to specify that the UE may start a SR delay timer for SRB1 after submitting RRCReestablishmentComplete to low layer.

Proposal 2: RAN2 adopts the CR in [2].
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Annex A: Related Text in 38.321
[bookmark: _Toc525610796]5.4.5	Buffer Status Reporting
<Skip some text……>
A BSR shall be triggered if any of the following events occur:
-	the MAC entity has new UL data available for a logical channel which belongs to an LCG; and either
-	the new UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or
-	none of the logical channels which belong to an LCG contains any available UL data.
	in which case the BSR is referred below to as 'Regular BSR';
-	UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC CE plus its subheader, in which case the BSR is referred below to as 'Padding BSR';
-	retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data, in which case the BSR is referred below to as 'Regular BSR';
-	periodicBSR-Timer expires, in which case the BSR is referred below to as 'Periodic BSR'.
For Regular BSR, the MAC entity shall:
1>	if the BSR is triggered for a logical channel for which logicalChannelSR-DelayTimerApplied is configured by upper layers:
2>	start or restart the logicalChannelSR-DelayTimer.
1>	else:
2>	if running, stop the logicalChannelSR-DelayTimer.
<Skip some text……>
The MAC entity shall:
1>	if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:
2>	if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the BSR MAC CE plus its subheader as a result of logical channel prioritization:
3>	instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);
3>	start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated BSRs;
3>	start or restart retxBSR-Timer.
2>	if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:
3>	if there is no UL-SCH resource available for a new transmission; or
3>	if the MAC entity is configured with configured uplink grant(s) and the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers; or
3>	if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see subclause 5.4.3.1) configured for the logical channel(s) that triggered the BSR(s):
4>	trigger a Scheduling Request.
[bookmark: _Toc525610795]5.4.4	Scheduling Request
<Skip some text……>
As long as at least one SR is pending, the MAC entity shall for each pending SR:
1>	if the MAC entity has no valid PUCCH resource configured for the pending SR:
2>	initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel the pending SR.
Annex B: Related Text in 38.331

[bookmark: _Toc535261219]5.3.7.5	Reception of the RRCReestablishment by the UE
The UE shall:
1>	stop timer T301;
1>	consider the current cell to be the PCell;
1>	store the nextHopChainingCount value indicated in the RRCReestablishment message;
1>	update the KgNB key based on the current KgNB or the NH, using the stored nextHopChainingCount value, as specified in TS 33.501 [11];
1>	derive KRRCenc and KUPenc key associated with the previously configured cipheringAlgorithm, as specified in TS 33.501 [11];
1>	derive the KRRCint and KUPint key associated with the previously configured integrityProtAlgorithm, as specified in TS 33.501 [11].
1>	request lower layers to verify the integrity protection of the RRCReestablishment message, using the previously configured algorithm and the KRRCint key;
1>	if the integrity protection check of the RRCReestablishment message fails:
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure', upon which the procedure ends;
1>	configure lower layers to resume integrity protection for SRB1 using the previously configured algorithm and the KRRCint key immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;
1>	configure lower layers to resume ciphering for SRB1 using the previously configured algorithm and, the KRRCenc key immediately, i.e., ciphering shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;
1>	release the measurement gap configuration indicated by the measGapConfig, if configured;
1>	submit the RRCReestablishmentComplete message to lower layers for transmission;
1>	the procedure ends.
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