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Introduction
This text proposal in this contribution addresses review issue E031 in the ASN.1 review issue list for TS 38.331, sub-clause 5.2 on System Information; “Need to be clarified what parts of 5.2 that are applicable for EN-DC, as well as details of MIB aquisition. Ericsson will submit tdoc with text proposal.”
A UE with a DC configuration needs to obtain DL synchronization in the PSCell, e.g. from the NR PSCell in an EN-DC configuration. The UE will therefore acquire the MIB from the PSCell in order to obtain synchronization to the cell on (at least) radio frame level.
This is reflected in the following RAN2 agreements (from the RAN2#97 meeting):
Agreements
0: 	For EN-DC, the NR SN is not required to broadcast system information other than for timing and SFN. 
1:	RAN2 assumption is that EN-DC should support the deployment scenario that LTE eNB are not synchronized with NR gNB.
2:	For LTE-NR DC where MCG is comprised of LTE cell(s) and SCG is comprised of NR cell(s), system information (for initial configuration) is provided for the UE by dedicated RRC signalling via LTE eNB as Master Node.
FFS how to handle changes of system information in the SN
2a:	The UE acquires, at least, radio frame timing and SFN of SCG from the xSS/PBCH of NR PSCell.
3:	For LTE-NR DC where MCG is comprised of NR cell(s) and SCG is comprised of LTE cell(s), system information (for initial configuration) is provided for the UE by dedicated RRC signalling via NR gNB as Master Node.
3a:	In this case, the UE acquires radio frame timing and SFN of SCG from PSS/SSS and MIB on LTE PSCell.

At the RAN2 NR AH#2 meeting in Qingdao it was agreed that the “LTE inter-RAT ANR framework is extended to cover NR”, with a target to complete this at the end of Rel-15. This enables that ANR can be used at establishment of EN-DC configurations. The UE may thus need to acquire ANR related information (such as the Global Cell ID) from a potential (NR) PSCell, based on requests from the serving LTE cell. How the ANR related information should be provisioned from the potential NR PSCell has however not yet been decided.
This paper discusses the MIB acquisition in an NR PSCell, e.g. in the SCG at an EN-DC configuration. The current version of TS 38.331 does not capture the procedure for MIB acquisition in the PSCell. This contribution therefore includes a Text Proposal to capture this procedure to TS 38.331.
[bookmark: _Ref178064866]Discussion
A UE with a DC configuration (e.g. EN-DC) will need to acquire the MIB from the PSCell in order to obtain the SFN of the SCG and synchronize to it on radio frame level. This is needed since the SFN timing of the SCG may be different from the one in the MCG.
In TS 38.331 [1] it is not clear what parts of the System Information procedure that is applicable for a UE with an EN-DC configuration. Since only MIB acquisition is relevant for EN-DC configuration it should therefore be clarified in the first freeze of TS 38.331 that only the parts that are related to MIB acquisition are applicable.
[bookmark: _Toc503206465][bookmark: _Toc503355495][bookmark: _Toc503533080][bookmark: _Toc503533692][bookmark: _Toc503804884][bookmark: _Toc503805307][bookmark: _Toc503805525][bookmark: _Toc503868475][bookmark: _Toc503870011][bookmark: _Toc503873186]Clarify in sub-clause 5.2.2 in TS 38.331 that only parts related to MIB acquisition, i.e. sub-clauses 5.2.2.3.1 and 5.2.2.4.1 are applicable for EN-DC.

The SI acquisition procedure by a UE in a PSCell is quite different from the one that is performed e.g. for camping purposes by a UE in RRC_IDLE or RRC_INACTIVE. In the latter case, which is the one that is described in the UE procedures in 5.2.2 in 38.331, the UE will need to acquire both the MIB and the SIB1. In an PSCell the UE is however only required to acquire the MIB. It can be noted that the following text is included in sub-clause 5.2.1 in 38.331 [1] “the UE shall acquire MIB of the PSCell to get SFN timing of the SCG (which may be different from MCG)”. Sub-clause 5.2.1 is however informative and does thus not describe the UE procedures, which are to be described in 5.2.2. The UE procedure to acquire the MIB in an PSCell should thus be added to sub-clause 5.2.2.
[bookmark: _Toc500926903][bookmark: _Toc501454230][bookmark: _Toc503206466][bookmark: _Toc503355496][bookmark: _Toc503533081][bookmark: _Toc503533693][bookmark: _Toc503804885][bookmark: _Toc503805308][bookmark: _Toc503805526][bookmark: _Toc503868476][bookmark: _Toc503870012][bookmark: _Toc503873187]Include UE procedure for MIB acquisition in a PSCell in sub-clause 5.2.2 in TS 38.331.

[bookmark: _GoBack]There is a missing reference [X] to a RAN1 specification for the definition of how the MIB is acquired, with a corresponding Editor’s Note “Reference to RAN1 [X] specification may be used for the scheduling of MIB and SIB1.FFS_Standalone” in TS 38.331 sub-clause 5.2.2.3.1. The scheduling of the SS/PBCH is described in TS 38.213 [2] and it is thus proposed to add a reference to TS 38.213 in TS 38.331 sub-clause 5.2.2.3.1 regarding the scheduling of the MIB.
[bookmark: _Toc503870013][bookmark: _Toc503873188]Add reference to TS 38.213 for scheduling of the MIB in sub-clause 5.2.2.3.1 in TS 38.331.

There is currently no trigger defined for MIB acquisition in the UE procedures in 38.331. Since the UE needs to acquire the MIB of the PSCell (in order to obtain the SFN of the SCG) such a trigger to acquire the MIB, with a reference to sub-clause 5.2.2.3.1, should be included in the RRC Reconfiguration procedure. With the MIB being part of the SS block, together with PSS/SSS, the MIB acquisition should thus start when the UE starts the DL synchronization. It is thus proposed to add the trigger where the UE starts “synchronising to the DL of the target SpCell” at reconfiguration with sync, i.e. in sub-clause 5.3.5.5.2.
[bookmark: _Toc503533082][bookmark: _Toc503533694][bookmark: _Toc503804886][bookmark: _Toc503805309][bookmark: _Toc503805527][bookmark: _Toc503868477][bookmark: _Toc503870014][bookmark: _Toc503873189]Include a trigger to acquire MIB of target SpCell (PSCell), with reference to sub-clause 5.2.2.3.1, in the UE procedure for RRC Reconfiguration.

For the case where the UE is in RRC_CONNECTED and needs to obtain information for ANR purposes (such as the Global Cell ID) from a non-serving cell, based on a request from the serving cell, the UE may need to acquire both the MIB and the SIB1. Whether this case needs to be described in the UE procedures in 5.2.2 should be discussed by RAN2. For the NSA (EN-DC) case, it has not yet been decided though whether the needed information from the NR non-serving cell should be provided through SIB1 broadcast or if other mechanisms should be used.
[bookmark: _Toc500926904][bookmark: _Toc501454231][bookmark: _Toc503206467][bookmark: _Toc503355497][bookmark: _Toc503533083][bookmark: _Toc503533695][bookmark: _Toc503804887][bookmark: _Toc503805310][bookmark: _Toc503805528][bookmark: _Toc503868478][bookmark: _Toc503870015][bookmark: _Toc503873190]RAN2 to discuss whether the UE procedure to acquire MIB and SIB1 from a non-serving cell to obtain ANR related information, should be described in sub-clause 5.2.2 in TS 38.331.

A Text Proposal capturing MIB acquisition in an PSCell to the procedure descriptions can be found in section 3. It is proposed that the Text Proposal is included in TS 38.331.
[bookmark: _Toc500837451][bookmark: _Toc500859172][bookmark: _Toc500919293][bookmark: _Toc500926905][bookmark: _Toc501454232][bookmark: _Toc503206468][bookmark: _Toc503355498][bookmark: _Toc503533084][bookmark: _Toc503533696][bookmark: _Toc503804888][bookmark: _Toc503805311][bookmark: _Toc503805529][bookmark: _Toc503868479][bookmark: _Toc503870016][bookmark: _Toc503873191]Include the Text Proposal on MIB acquisition in PSCell (in section 3) to TS 38.331.

Text Proposal to TS 38.331
START OF FIRST CHANGES
[bookmark: _Toc493510536][bookmark: _Toc501138143][bookmark: _Toc500942579]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]		3GPP TS 38.300: "NR; Overall description; Stage 2".
[3]	3GPP TS 38.321: "NR; Medium Access Control (MAC); Protocol specification".
[4]	3GPP TS 38.322: "NR; Radio Link Control (RLC) protocol specification".
[5]	3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) protocol specification".	
[6]	ITU-T Recommendation X.680 (07/2002) "Information Technology - Abstract Syntax Notation One (ASN.1): Specification of basic notation" (Same as the ISO/IEC International Standard 8824-1).
[7]	ITU-T Recommendation X.681 (07/2002) "Information Technology - Abstract Syntax Notation One (ASN.1): Information object specification" (Same as the ISO/IEC International Standard 8824-2).
[8]	ITU-T Recommendation X.691 (07/2002) "Information technology - ASN.1 encoding rules: Specification of Packed Encoding Rules (PER)" (Same as the ISO/IEC International Standard 8825-2).
[9]	3GPP TS 38.215: "NR; Physical layer measurements".
[10]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource Control (RRC); Protocol Specification".
[11]	3GPP TS 33.501: "Security Architecture and Procedures for 5G System".
[12]	3GPP TS 38.104: “NR; Base Station (BS) radio transmission and reception”.
[xx]	3GPP TS 38.213: “NR; Physical layer procedures for control”.

END OF FIRST CHANGES

START OF SECOND CHANGES
[bookmark: _Toc502572134]5.2	System information
Editor’s Note: Targeted for completion in June 2018. For EN_DC, only parts related to MIB acquisition, in sub-clauses 5.2.2.3.1 and 5.2.2.4.1, is are applicable.
Editor’s Note: Discuss whether to keep or temporarily remove this section for the December version. FFS

END OF SECOND CHANGES


START OF THIRD CHANGES

5.2.2.3	Acquisition of System Information
5.2.2.3.1	Acquisition of MIB and SIB1 
The UE shall:
1>	if the cell is a PSCell:
2>	acquire the MasterInformationBlock, which is scheduled as specified in [xx];
2>	perform the actions specified in section 5.2.2.4.1.
1>	else:
12>	acquire the MasterInformationBlockMIB, which is scheduled as defined specified in [xxX];
12> if the UE is unable to acquire the MasterInformationBlockMIB;
23>  follow the actions as defined specified in clause 5.2.2.5; 
12>	else:
23>	perform the actions specifieddefined in section 5.2.2.4.1;
12>	acquire the SystemInformationBlockType1 as specified defined in [X];
12>	if the UE is unable to acquire the SystemInformationBlockType1: 
23> follow the actions as specifieddefined in clause 5.2.2.5;
12>	else perform the actions specifieddefined in section 5.2.2.4.2;.
Editor’s Note: Reference to RAN1 [X] specification may be used for the scheduling of MIB and SIB1.FFS_Standalone
END OF THIRD CHANGES


START OF FOURTH CHANGES
[bookmark: _Toc501138188][bookmark: _Toc500942624][bookmark: _Hlk503533524]5.3.5.5.2	Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.
Editor’s Note: Master cell group config is not supported for EN-DC. FFS how to capture
1>	if the cellGroupId of the CellGroupConfig triggering the reconfiguration with sync is 0 (master cell group):
2>	stop timer T310, if running;
2>	stop timer T312, if running;
2>	start timer T304 with the timer value set to t304, as included in the reconfigurationWithSync;
1> else (secondary cell group):
2>	stop timer T313, if running;
2>	start timer T304 with the timer value set to t304, as included in the reconfigurationWithSync;
Editor’s Note: FFS_TODO: update below after L1 parameter email discussion
1>	if the carrierFreq is included:
2>	consider the target SpCell to be one on the frequency indicated by the carrierFreq with a physical cell identity indicated by the targetPhysCellId;
1>	else:
2>	consider the target SpCell to be one on the frequency of the source SpCell with a physical cell identity indicated by the targetPhysCellId;
1>	start synchronising to the DL of the target SpCell and acquisition of the MasterInformationBlock of the target SpCell (PSCell) as specified in 5.2.2.3.1;
NOTE X:	The UE should perform the reconfiguration with sync as soon as possible following the reception of the RRC message triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ and ARQ) of this message.
1>	reset the MAC entity of this cell group;
1>	consider the SCell(s) of this cell group, if configured, to be in deactivated state;
1>	apply the value of the newUE-Identity as the C-RNTI for this cell group;
Editor’s Note: fullConfig is not supported in EN-DC.
1>	if the RRCReconfiguration message includes the fullConfig:
2>	perform the radio configuration procedure as specified in 5.3.5.7;
Editor’s Note: Verify that this does not configure some common parameters which are later discarded due to e.g. SCell release or due to LCH release. 
1>	configure lower layers in accordance with the received spCellConfigCommon;
1>	configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync;
1>	perform the measurement related actions as specified in 5.5.6.1;

END OF FOURTH CHANGES

Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Clarify in sub-clause 5.2.2 in TS 38.331 that only parts related to MIB acquisition, i.e. sub-clauses 5.2.2.3.1 and 5.2.2.4.1 are applicable for EN-DC.
Proposal 2	Include UE procedure for MIB acquisition in a PSCell in sub-clause 5.2.2 in TS 38.331.
Proposal 3	Add reference to TS 38.213 for scheduling of the MIB in sub-clause 5.2.2.3.1 in TS 38.331.
Proposal 4	Include a trigger to acquire MIB of target SpCell (PSCell), with reference to sub-clause 5.2.2.3.1, in the UE procedure for RRC Reconfiguration.
Proposal 5	RAN2 to discuss whether the UE procedure to acquire MIB and SIB1 from a non-serving cell to obtain ANR related information, should be described in sub-clause 5.2.2 in TS 38.331.
Proposal 6	Include the Text Proposal on MIB acquisition in PSCell (in section 3) to TS 38.331.


[bookmark: _In-sequence_SDU_delivery]References
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