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1. Introduction 
In case of NB-IoT/EPC, upon eNB receiving Msg 3 from NB-IoT UE, eNB can retrieve UE radio capabilities from MME (by using S1-AP UE Retrieve Information and S1-AP UE Information Transfer) before sending Msg 4 to UE. S-TMSI included in Msg3 is used by eNB to unambiguously identify the MME where the UE is registered with. 
In case of NB-IoT/5GC , it should be allowed for ng-eNB to retrieve UE radio capabilities from AMF during RRC Connection Setup procedure. i.e upon receiving RRC Connection Setup request-NB/RRC Connection Setup Request from UE and before sending RRC Connection Setup-NB/RRC Connection Setup message to UE.
During RAN2#109bis-e, this topic was discussed and following was agreed. 

Agreements:

- Introduce enhancements for early eMTC UE capability retrieval (i.e., after Msg3 reception) by (ng-) eNB from AMF/MME if feasibility is confirmed.

- Send a LS to SA2, RAN3 CC: CT1, SA3 to inform the agreement above, describe the motivation, and ask for feasibility.
RAN2 sent an LS to SA2, RAN3, CT1 (cc: SA3) [5].
In this doc we will discuss about RAN2 enhancements required to enable ng-eNB to retrieve eMTC UE radio capabilities from AMF after receiving Msg 3 but before transmission of Msg4 for eMTC/5GC UEs.
2. Discussion 

2.1 Motivation for early retrieval of eMTC UE capability 
When UE is using CP C-IoT EPS/5GS optimization, data is sent in Msg5 (i.e., RRCConnectionSetupComplete message carrying NAS PDU). Therefore, correct configuration of PDSCH/PUSCH for Msg4/Msg5 is important in terms of resource efficiency, latency and hence power saving. 

When ng-eNB receives Msg3 from UE, it would not have the information of UE’s capability to provide the correct RRC configuration in Msg4. For example, 14 dBm power class UE requires higher PRACH CE level to improve coverage for lower UE transmit power, network needs to know UE’s capability (powerClass-14dBm-r15) in order to efficiently determine how to allocate the UL and DL resources.
In RAN2#101bis, it was companies’ understanding that network should be able to retrieve UE’s context after Msg3 as indicted in discussion report [3] below.

Discussion point 4. With above information, companies are invited to provide their comments on the understanding that the eNB can choose suitable downlink repetitions for MSG4 based on the determined CE level and the knowledge of UE capability. Companies are also invited to provide their comments on whether it is not needed to indicate UE lower power class in MSG3. 
	Company
	Short answer
Not need/Need
	Comments

	ZTE
	Not need
	We agree the understanding that eNB can choose suitable downlink repetitions for MSG4 based on the determined CE level and the knowledge of UE capability obtained from eNB or MME.
So we think we don’t need to introduce new indication in MSG3.

	Ericsson
	No need
	eNB can fetch the UE context in UP solution or use S1AP signalling in CP solution to retrieve the UE capability in case it would like to compensate repetitions for Msg4. On top of this, we do not think there is need for any additional indication. 

	Huawei, HiSilicon
	Not needed
	

	Qualcomm
	Not Needed
	For most cases eNB should be able to obtain UE capability information from MME after MSG3. Only case this would not be possible when UE is registering.

	Intel
	Not needed
	Since the size of Msg4 is larger than the RAR, we see benefit of knowing lower UE power class after Msg3 to save some DL resource due to repetitions for Msg4. We are fine if it can be resolved by network by retrieving the UE context earlier (i.e., after Msg3) most of the time.

	Sierra Wireless
	Not needed
	MME can provide the information to the eNB. 

(If we ever define an option for higher power class UE to request the low power class then we might need to introduce a UE indication.)


Early termination of PUSCH has been introduced in Rel-15 so that UE can save power by not transmitting unnecessary repetitions and network can reuse the remaining allocated PUSCH resource for other purpose. This benefit won’t be realized for Msg5 if network cannot retrieve the UE capability (i.e., ce-UL-HARQ-ACK-Feedback-r15) early and configure it (i.e., mpdcch-UL-HARQ-ACK-FeedbackConfig-r15) in Msg4.
In addition, pucch-NumRepetitionCE-Msg4-Level3-r14 (e.g., new repetition numbers n64 and n128 for PUCCH) is configured as common configuration in system information for HARQ feedback of Msg4. But, network would not know UE has capability (i.e., ce-PUCCH-Enhancement-r14) to use it.
After Msg3, network may also want to know if the UE is non BL UE or Cat M2 UE, for example, to know supported maximum bandwidth and TBS size (e.g., ce-PUSCH-NB-MaxTBS-r14 and ce-PDSCH-PUSCH-MaxBandwidth-r14) specially when these UEs want to send a larger UL data using CP CIoT EPS/5GS optimization. It would be very power consuming and resource consuming to send RRC reconfiguration message after Msg4.
In order to determine whether UE supports sub-PRB allocation or not, (ng-)eNB has to know UE radio capabilities
R16 introduced NR co-existence and multi TB scheduling using single DCI feature are supported by UEs based on capabilities and (ng-)eNB has to know UE radio capabilities whether to configure these features for eMTC UEs or not.
It is to note that (ng-)eNB already supports the early retrieval of NB-IoT UE’s capability, inter-UE QoS parameters from AMF/MME after receiving Msg 3 but before transmission of Msg4 for NB-IoT UEs connected to both EPC and 5GC. Thus, it is beneficial to support this feature for eMTC UEs connected to both EPC and 5GC
Observation 1. The (ng-)eNB may want to know eMTC UE’s radio capability before sending Msg4 to UE in order to efficiently utilize radio resources and for improved power efficiency. 
2.2 Enhancements for UE identity in Msg 3 for eMTC/5GC UEs 

In case of eMTC/EPC, RRC Connection Request message includes 40 bit full LTE S-TMSI S-TMSI = <8 bit MMEC><32 bit M-TMSI>. Hence, there is no issue for eNB to identify MME for early retrieval of UE radio capabilities after Msg3 and no RAN2 impact foreseen.
In order to enable ng-eNB to retrieve Cat M, BL UE radio capabilities from AMF soon after receiving Msg 3 from UE, following are 2 potential issues:

Issue 1: Upon receiving Msg3 from a UE, ng-eNB has to determine whether UE is Cat M (BL UE) or Non-BL UE.

Issue 2: Once ng-eNB determines Cat M UEs after receiving Msg3, ng-eNB has to determine what is AMF ID and UE ID to be used to retrieve UE Radio capabilities from AMF (i.e before transmitting Msg4 to UE)
For the sake of discussion, let us first consider Issue 2 and potential solution.
ng-eNB has to identify AMF identity in given AMF region ID. i.e AMF Set ID (8 bits) + AMF Pointer (6 bits).

In case of Cat M UEs connected to 5GC, due to limitation of Msg 3 size, UE is allowed to send only 40 bit UE identity. RRC Connection Setup Request includes ng-5G-S-TMSI-Part1 (The rightmost 40 bits of 5G-S-TMSI).  This corresponds to rightmost 2 bit of AMF set id + 6 bit AMF Pointer + 32 bit 5G TMSI. Msg 5 RRC Connection Complete Msg includes ng-5G-S-TMSI-Part2: leftmost 8 bits of 5G-S-TMSI.  By using current ng-5G-S-TMSI-Part1 in Msg3, it is not possible for ng-eNB to uniquely identify AMF within given AMF region id. ng-eNB can only determine AMF identity only after receiving Msg5 from UE, which includes ng-5G-S-TMSI-Part2-r15.
Observation 2. In case of Cat M UE connected to 5GC, UE includes ng-5G-S-TMSI-Part1 (rightmost 40 bits of 5G-S-TMSI) in Msg 3 and ng-5G-S-TMSI-Part2 (leftmost 8 bits of 5G-S-TMSI) in Msg 5.

Observation 3. In case of Cat M UE connected to 5GC, ng-eNB does not know AMF ID until receiving MSG5 from UE. 
In order to enable ng-eNB to retrieve Cat M UE radio capabilities from AMF, Cat M UE has to provide both UE identity and AMF identity in Msg3. But due to limited size of Msg3, it is not possible for Cat M UE to send 48 bit AMF Set ID + AMF Pointer + 5G-TMSI in Msg 3 itself. One possible solution for this issue to adopt solution similar to truncated 5G-S-TMSI used in Msg3 of NB-IoT/5GC RRC Re-establishment procedure.
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Fig 1 : Call Flow for early retrieval of UE radio capabilities from AMF
Format of truncated 5G-S-TMSI is shown below [1].

The Truncated 5G-S-TMSI is a 40 bit UE identifier constructed from the 5G-S-TMSI.
· <Truncated 5G-S-TMSI> := <Truncated AMF set ID><Truncated AMF Pointer><Truncated 5G-TMSI>.
· <Truncated AMF set ID> = :n LSBs of AMF Set ID, where n is no greater than 10 bits.

· <Truncated AMF Pointer> := m LSBs of AMF Pointer, where m is no greater than 6 bits.

· <Truncated 5G-TMSI> := (40-n-m) LSBs of 5G-TMSI. 

Proposal 1.   For Cat M UE connected to 5GC, adopt 40 bit truncated 5G-S-TMSI as UE Identity in Msg3 RRC Connection Request Message.  
Now, lets discuss about Issue1 mentioned above.
We have following types of UEs.

A) Non BL UEs connected to 5GC

I.  Normal Mode

II. CE Mode

B)    Cat M BL UEs connected to 5GC

ng-eNB can differentiate between Non-BL UEs operating in normal coverage mode from Non-BL UEs operating in CE Mode and BL UEs by using PRACH resource configuration used by UEs for accessing the cell.
In order for ng-eNB to differentiate between Non-BL UEs operating in CE Mode and BL UEs, we need to consider some novel mechanism to differentiate them.
In Msg 3, there is single spare bit available and we should try all efforts from not using this single spare bit as much as possible.
In Msg3, UE sends following identity.

InitialUE-Identity-5GC ::=


CHOICE {


ng-5G-S-TMSI-Part1




BIT STRING (SIZE (40)),


randomValue






BIT STRING (SIZE (40)) }
Upon receiving Msg 3 UE identity, ng-eNB has following 3 use cases. 
· First function is for MAC contention resolution in case of contention based random access (CBRA). 
· Second function is to differentiate between BL UEs from Non-BL UEs operating in CE Mode for early UE capability retrieval. 
· Third function is if there is any core network AMF congestion, based on AMF ID received in Msg 3 UE identity, ng-eNB has to send RRC Connection Reject message (refer [6]).
MAC contention resolution functionality for CBRA can be accomplished by using either random value or by using 40 bit ng-5G-S-TMSI-Part1 received from UE in Msg3. Even if UE has its 5G-S-TMSI, it is not essential to use ng-5G-S-TMSI for contention resolution purpose.
In order to accomplish second functionality, i.e to differentiate between BL UEs from Non-BL UEs operating in CE Mode for early UE capability retrieval, one possible solution is for BL UE configured with truncated 5G-S-TMSI (40 bit value) (discussed in next section) to use ng-5G-S-TMSI-Part1. For non-BL UEs operating in CE mode to use random value always. This enables ng-eNB to differentiate between BL UEs Vs non BL UEs operating in CE Mode. By using 40 bit truncated 5G-S-TMSI value received in ng-5G-S-TMSI-Part1, ng-eNB can determine both 6 bit AMF Pointer, 32 bit UE identity and initiate early UE capability retrieval from correct AMF ID within a given AMF region and AMF set.
In order to enable ng-eNB to determine, what is AMF ID that a non-BL UE operating in CE mode is trying to establish RRC connection, can be accomplished by using “39 rightmost bits of 5G-S-TMSI in 39 leftmost bits of random value  sent by UE”. When UE does not have any NAS provided 5G-S-TMSI value, any BL and Non-BL UE sends 40 bit randomValue in RACH Msg3. In order to differentiate between a Non-BL UE operating in CE Mode providing 39 rightmost bits of 5G-s-TMSI in 39 leftmost bits of random value  (i.e Non- BL UE has NAS provided 5G S-TMSI) , reserve remaining rightmost bit of randomValue and set to a value of 1.  The remaining 9 left most bits of 5G-S-TMSI can be sent by UE in Msg 5.
Proposal 2.   When NAS provides 5G-S-TMSI value for non-BL UE and truncated 5G-S-TMSI for BL UE to RRC, InitialUE-Identity-5GC in Msg3 is configured as:
· For BL UEs, send 40 bit truncated 5G-S-TMSI in ng-5G-S-TMSI-Part1 (new Rel-16 feature).
· For non-BL UEs in CE mode (i.e., using CE mode PRACH resource), set 39 rightmost bits of 48 bit 5G-S-TMSI in 39 leftmost bits of randomValue , set 1 rightmost bit of randomValue to 1 and send remaining leftmost 9 bits of 48 bit 5G-S-TMSI in Msg 5 (new Rel-16 feature).
· For non-BL UEs operating in normal mode (i.e., using normal PRACH resource), set rightmost bits of 40 bit 5G-S-TMSI in ng-5G-S-TMSI-Part1 in MSG3 (i.e, existing procedure to ensure backward compatibility).
Proposal 3.   When NAS does not provide 5G-S-TMSI value to RRC, InitialUE-Identity-5GC in Msg3 is configured as:
· For both BL UEs and non-BL UEs in CE mode, (i.e., using CE mode PRACH resource) send 39 random bits and set 1 rightmost bit to 0 of 40 bit randomValue (new Rel-16 feature).

· For non-BL UEs operating in normal mode (i.e., using normal PRACH resource) set send 40 bit random value within randomValue (i.e, existing procedure to ensure backward compatibility).
2.3 How UE gets n and m values to be used for truncated 5G-S-TMSI:

We see some simple RAN2 specification impact regarding this for UEs connected to 5GC. It is to note that in EPC case, eNB receives full identity (i.e., S-TMSI) and is able to retrieve the UE context early to reduce power consumption and optimize the resource usage (i.e no RAN2 impact for EPC UEs).

 In 5GC, RRCConnectionRequest message in Msg3 contains only the rightmost 40 bits of 5G-S-TMSI. Then BL UEs connected to 5GC needs to know what are the values of “n” and “m” to calculate the truncated 40 bit 5G-S-TMSI. This solution is similar to already agreed solution for NB-IoT/5GC, AMF can just enable the same NAS based solution for BL UEs.
Furthermore, if this enhancement is introduced in Rel-17, this will create a fragmentation of feature for BL UEs conncted to 5GC and ng-eNB no way has to differentiate between R16 Non-BL UEs operating in CE mode and R17 BL UEs connected to 5GC just by looking at received Msg3 and which require usage of single spare bit in Msg3 to differentiate Therefore, use of truncated 5G-S-TMSI should be enabled from the Rel-16.

Observation 4. Introducing this feature in R17 will create a non-backward compatible issue as ng-eNB will not be able to differentiate between R16 non-BL UEs connected to 5GC operating in CE Mode and BL UEs connected to 5GC .
Observation 5.  Introducing this feature in R17 will require UE to use single spare bit available in Msg3 to differentiate between truncated 40 bit 5G-S-TMSI and 40 LSBs of 5G-S-TMSI.

RAN2 has already sent LS to SA2, RAN3, CT1 to determine feasibility and if feasible to specify solution. In order to make RAN2 solution progress, following are proposals. 
Proposal 4.   RAN2 agrees that “m and n” values for truncated 5G-S-TMSI are provided to BL UEs in 5G NAS layer (same solution adopted for NB-IoT CP Optimization Re-establishment). 

Proposal 5.   If truncated 40 bit 5G-S-TMSI is used in Msg 3 for BL UEs connected to 5GC, there is no need for including ng-5G-S-TMSI-Part2 in Msg 5.
Proposal 6.   For R16 BL  UEs connected to 5GC, it is mandatory to support truncated 40-bit 5G-S-TMSI as UE identity in Msg3 without any UE capability.
Proposal 7. Agree text proposal in Annex
In case of NB-IoT/5GC, RRC Connection Request-NB message includes 48 bit full NG-5G-S-TMSI. Hence, there is no issue for ng-eNB to identify AMF for early retrieval of UE radio capabilities after Msg3.
3. Conclusion

In this contribution, we discussed various proposals about how to enable ng-eNB to retrive UE radio capabilities from AMF as soon as Msg3 is received during RACH procedure but before Msg4 transmisssion to BL UEs connected to 5GC.
Observation 1.
The (ng-)eNB may want to know eMTC UE’s radio capability before sending Msg4 to UE in order to efficiently utilize radio resources and for improved power efficiency.
Observation 2.
In case of Cat M UE connected to 5GC, UE includes ng-5G-S-TMSI-Part1 (rightmost 40 bits of 5G-S-TMSI) in Msg 3 and ng-5G-S-TMSI-Part2 (leftmost 8 bits of 5G-S-TMSI) in Msg 5.
Observation 3.
In case of Cat M UE connected to 5GC, ng-eNB does not know AMF ID until receiving MSG5 from UE.
Observation 4.
Introducing this feature in R17 will create a non-backward compatible issue as ng-eNB will not be able to differentiate between R16 non-BL UEs connected to 5GC operating in CE Mode and BL UEs connected to 5GC .
Observation 5.
Introducing this feature in R17 will require UE to use single spare bit available in Msg3 to differentiate between truncated 40 bit 5G-S-TMSI and 40 LSBs of 5G-S-TMSI.


Proposal 1.
For Cat M UE connected to 5GC, adopt 40 bit truncated 5G-S-TMSI as UE Identity in Msg3 RRC Connection Request Message.
Proposal 2.
When NAS provides 5G-S-TMSI value for non-BL UE and truncated 5G-S-TMSI for BL UE to RRC, InitialUE-Identity-5GC in Msg3 is configured as:
-
For BL UEs, send 40 bit truncated 5G-S-TMSI in ng-5G-S-TMSI-Part1 (new Rel-16 feature).
-
For non-BL UEs in CE mode (i.e., using CE mode PRACH resource), set 39 rightmost bits of 48 bit 5G-S-TMSI in 39 leftmost bits of randomValue , set 1 rightmost bit of randomValue to 1 and send remaining leftmost 9 bits of 48 bit 5G-S-TMSI in Msg 5 (new Rel-16 feature).
-
For non-BL UEs operating in normal mode (i.e., using normal PRACH resource), set rightmost bits of 40 bit 5G-S-TMSI in ng-5G-S-TMSI-Part1 in MSG3 (i.e, existing procedure to ensure backward compatibility).
Proposal 3.
When NAS does not provide 5G-S-TMSI value to RRC, InitialUE-Identity-5GC in Msg3 is configured as:
-
For both BL UEs and non-BL UEs in CE mode, (i.e., using CE mode PRACH resource) send 39 random bits and set 1 rightmost bit to 0 of 40 bit randomValue (new Rel-16 feature).
-
For non-BL UEs operating in normal mode (i.e., using normal PRACH resource) set send 40 bit random value within randomValue (i.e, existing procedure to ensure backward compatibility).
Proposal 4.
RAN2 agrees that “m and n” values for truncated 5G-S-TMSI are provided to BL UEs in 5G NAS layer (same solution adopted for NB-IoT CP Optimization Re-establishment).
Proposal 5.
If truncated 40 bit 5G-S-TMSI is used in Msg 3 for BL UEs connected to 5GC, there is no need for including ng-5G-S-TMSI-Part2 in Msg 5.
Proposal 6.
For R16 BL  UEs connected to 5GC, it is mandatory to support truncated 40-bit 5G-S-TMSI as UE identity in Msg3 without any UE capability.
Proposal 7.
Agree text proposal in Annex
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Annex: RRC text proposal

	First change


1.3.1.1 5.3.3.3
Actions related to transmission of RRCConnectionRequest message

The UE shall set the contents of RRCConnectionRequest message as follows:

1>
if the UE is connected to EPC:

2>
set the ue-Identity as follows:

3>
if upper layers provide an S-TMSI:

4>
set the ue-Identity to the value received from upper layers;

3>
else:

4>
draw a random value in the range 0 .. 240-1 and set the ue-Identity to this value;

NOTE 1:
Upper layers provide the S-TMSI if the UE is registered in the TA of the current cell.

2>
if the UE supports mo-VoiceCall establishment cause and UE is establishing the RRC connection for mobile originating MMTEL voice and SystemInformationBlockType2 includes voiceServiceCauseIndication and the establishment cause received from upper layers is not set to highPriorityAccess; or

2>
if the UE supports mo-VoiceCall establishment cause and EPS fallback for IMS voice (see TS 23.502 [102]) was triggered in NR via RRCRelease with voiceFallbackIndication (see TS 38.331 [82]) and SystemInformationBlockType2 includes voiceServiceCauseIndication and the establishment cause received from upper layers is not set to highPriorityAccess:

3>
set the establishmentCause to mo-VoiceCall;

2>
else if the UE supports mo-VoiceCall establishment cause for mobile originating MMTEL video and UE is establishing the RRC connection for mobile originating MMTEL video and SystemInformationBlockType2 includes videoServiceCauseIndication and the establishment cause received from upper layers is not set to highPriorityAccess:

3>
set the establishmentCause to mo-VoiceCall;
2>
else:

3>
set the establishmentCause in accordance with the information received from upper layers;

1>
if the UE is connected to 5GC:

2>
set the ue-Identity as follows:

3>
if upper layers provide a 5G-S-TMSI and the UE is not a BL UE:

4>
except for NB-IoT and UE in CE, set the ue-Identity to ng-5G-S-TMSI-Part1;

4>
for NB-IoT, set the ue-Identity to ng-5G-S-TMSI;
4>  for UE in CE, 
5> set the the ue-Identity to randomValue to value 0.
5> replace the leftmost 39 bits of ue-Identity with the rightmost 39 bits of 5G-S-TMSI;
5> set the rightmost bit of the ue-Identity to 1.
3>
else if upper layers provide a truncated 5G-S-TMSI and the UE is a BL UE:

4>
set the ue-Identity to ng-5G-S-TMSI-Part1;

3>
else:

4>
draw a random value in the range 0 .. 240-1 and set the ue-Identity to this value;
4> for BL UE and UE in CE, set the rightmost bit of the ue-Identity to zero.

2>
set the establishmentCause in accordance with the information received from upper layers;

2>
except for NB-IoT, apply the default NR PDCP configuration as specified in TS 38.331 [82], clause 9.2.1.1 for SRB1;

2>
except for NB-IoT, use NR PDCP for all subsequent messages received and sent by the UE via SRB1;

1>
if the UE is a NB-IoT UE:

2>
if the UE is connected to EPC:

3>
if the UE supports multi-tone transmission, include multiToneSupport;

3>
if the UE supports multi-carrier operation, include multiCarrierSupport;

3>
set earlyContentionResolution to TRUE;

2>
if the UE supports DL channel quality reporting in MSG3 and cqi-Reporting is present in SystemInformationBlockType2-NB:

3>
set the cqi-NPDCCH to include the latest results of the downlink channel quality measurements of the carrier where the random access response is received as specified in TS 36.133 [16];

NOTE 2:
The downlink channel quality measurements use measurement period T1 or T2, as defined in TS 36.133 [16].

The UE shall submit the RRCConnectionRequest message to lower layers for transmission.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.5.

	Next change


1.3.1.2 5.3.3.4
Reception of the RRCConnectionSetup by the UE

NOTE 1:
Prior to this, lower layer signalling is used to allocate a C-RNTI. For further details see TS 36.321 [6];

The UE shall:

1>
if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest from a suspended RRC connection:
2>
release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity for all established or suspended RBs, except for SRB0;

2>
discard the stored UE AS context and resumeIdentity;

2>
if stored, discard the stored nextHopChainingCount;

2>
if stored, discard the stored drb-ContinueROHC;

2>
indicate to upper layers fallback of the RRC connection;

1>
if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest from RRC_INACTIVE:

2>
stop T380 if running;

2>
discard the stored UE Inactive AS context;

2> release rrc-InactiveConfig, if configured;

2>
discard any current AS security context including the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key;

2>
release radio resources for all established RBs except SRB0, including release of the RLC entities, of the associated PDCP entities and of SDAP entities;

2>
release the RRC configuration except for the default L1 parameter values, default MAC main configuration and CCCH;

2>
apply the default NR PDCP configuration as specified in TS 38.331 [82], clause 9.2.1.1 for SRB1;

2>
use NR PDCP for all subsequent messages received and sent by the UE via SRB1;

2>
indicate to upper layers fallback of the RRC connection;

1>
if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest or RRCEarlyDataRequest for transmission using PUR:

2>
if newUE-Identity is included:

3>
apply the value of the newUE-Identity as the C-RNTI;

2>
else:

3>
apply the value of the pur-RNTI as the C-RNTI;
1>
perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;

1>
if stored, discard the cell reselection priority information provided by the idleModeMobilityControlInfo or inherited from another RAT;

1>
if stored, discard the dedicated offset provided by the redirectedCarrierOffsetDedicated;

1>
stop timer T300;

1>
if T302 is running:

2>
stop timer T302;

2>
if the UE is connected to 5GC:

3>
perform the actions as specified in 5.3.16.4;

1>
stop timer T303, if running;

1>
stop timer T305, if running;

1>
stop timer T306, if running;
1>
stop timer T308, if running;

1>
perform the actions as specified in 5.3.3.7;

1>
stop timer T320, if running;

1>
stop timer T350, if running;
1>
perform the actions as specified in 5.6.12.4;
1>
release rclwi-Configuration, if configured, as specified in 5.6.16.2;
1>
stop timer T360, if running;

1>
stop timer T322, if running;

1>
stop timer T331, if running;

1>
forward the dedicatedInfoNAS, if received, to the upper layers;

1>
if T309 is running:

2>
stop timer T309 for all access categories;

2>
perform the actions as specified in 5.3.16.4.

1>
enter RRC_CONNECTED;

1>
stop the cell re-selection procedure;

1>
consider the current cell to be the PCell;

1>
set the content of RRCConnectionSetupComplete message as follows:

2>
if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest:

3>
if upper layers provide an S-TMSI:

4>
set the s-TMSI to the value received from upper layers;

3>
else if upper layers provide a 5G-S-TMSI:

4>
if the UE is a NB-IoT UE:

5>
set the ng-5G-S-TMSI to the value received from upper layers;

4>
else:

5>
set the ng-5G-S-TMSI-Bits to ng-5G-S-TMSI with the value received from upper layers;

2>
else if upper layers provide a 5G-S-TMSI:

3>
except for NB-IoT UE, BL UE and UE in CE set the ng-5G-S-TMSI-Bits to ng-5G-S-TMSI-Part2-r15 to the leftmost 8 bits of 5G-S-TMSI received from upper layers;
3>
for UE in CE, set the ng-5G-S-TMSI-Part2-r16 to the leftmost 9 bits of 5G-S-TMSI received from upper layers;

2>
set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35] for E-UTRA/EPC and TS 24.501 [95] for E-UTRA/5GC) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1 (or SystemInformationBlockType1-NB in NB-IoT);

2>
if upper layers provide the 'Registered MME', include and set the registeredMME as follows:

3>
if the PLMN identity of the 'Registered MME' is different from the PLMN selected by the upper layers:

4>
include the plmnIdentity in the registeredMME and set it to the value of the PLMN identity in the 'Registered MME' received from upper layers;

3>
set the mmegi and the mmec to the value received from upper layers;

2>
if upper layers provided the 'Registered MME':

3>
include and set the gummei-Type to the value provided by the upper layers;

2>
if upper layers provide the 'Registered AMF', include and set the registeredAMF as follows:

3>
if the PLMN identity of the 'Registered AMF' is different from the PLMN selected by the upper layers:

4>
include the plmnIdentity in the registeredAMF and set it to the value of the PLMN identity in the 'Registered AMF' received from upper layers;

3>
set the amf-Identifier to AMF Identifier of the 'Registered AMF' received from upper layers;

2>
if upper layers provided the 'Registered AMF':

3>
include and set the guami-Type to the value provided by the upper layers;

2>
if upper layers provide one or more S-NSSAI (see TS 23.003 [27]):

3>
include the s-NSSAI-list and set the content to the values provided by the upper layers;

2>
if the UE supports CIoT EPS optimisation(s):

3>
include attachWithoutPDN-Connectivity if received from upper layers;

3>
include up-CIoT-EPS-Optimisation if received from upper layers;

3>
except for NB-IoT, include cp-CIoT-EPS-Optimisation if received from upper layers;

2>
if the UE supports CIoT 5GS optimisation(s):

3>
for NB-IoT, include ng-U-DataTransfer if received from upper layers;

3>
except for NB-IoT, include cp-CIoT-5GS-Optimisatoin if received from upper layers;

2>
if connecting as an RN:

3>
include the rn-SubframeConfigReq;

2>
if the RRCConnectionSetup is received in response to RRCEarlyDataRequest:

3>
set the dedicatedInfoNAS to a zero-length octet string;

2>
else:

3>
set the dedicatedInfoNAS to include the information received from upper layers;

2>
if the UE is connected to EPC:

3>
except for NB-IoT:

4>
if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:

5>
include rlf-InfoAvailable;

4>
if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

5>
include logMeasAvailableMBSFN;

4>
else if the UE has logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

5>
include logMeasAvailable;

4>
if the UE has Bluetooth logged measurements available and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

5>
include logMeasAvailableBT;

4>
if the UE has WLAN logged measurements available and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

5>
include logMeasAvailableWLAN;

4>
if the UE has connection establishment failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

5>
include connEstFailInfoAvailable;

4>
include the mobilityState and set it to the mobility state (as specified in TS 36.304 [4]) of the UE just prior to entering RRC_CONNECTED state;

4>
if the UE has flight path information available:

5>
include flightPathInfoAvailable;

3>
for NB-IoT:

4>
if the UE has radio link failure information available in VarRLF-Report-NB and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:

5>
include rlf-InfoAvailable;

4>
if the UE has ANR measurements results available in VarANR-MeasReport-NB and if the RPLMN is included in plmn-IdentityList stored in VarANR-MeasReport-NB:

5>
include anr-InfoAvailable;

3>
include dcn-ID if a DCN-ID value (see TS 23.401 [41]) is received from upper layers;

2>
except for NB-IoT:

3>
if the UE supports storage of mobility history information and the UE has mobility history information available in VarMobilityHistoryReport:

4>
include the mobilityHistoryAvail;

3>
if the SIB2 contains idleModeMeasurements, and the UE has idle/inactive measurement information concerning cells other than the PCell available in VarMeasIdleReport:

4>
include the idleMeasAvailable;
3>
if upper layers indicate that access to RLOS is initiated (see TS 23.401 [41] subclause 4.3.8.3):

4>
set rlos-Request to true;

2>
if UE needs UL gaps during continuous uplink transmission:

3>
include ue-CE-NeedULGaps;

2>
for NB-IoT:

3>
if the UE supports serving cell idle mode measurements reporting and servingCellMeasInfo is present in SystemInformationBlockType2-NB:

4>
set the measResultServCell to include the measurements of the serving cell;

 NOTE 2:
The UE includes the latest results of the serving cell measurements as used for cell selection/ reselection evaluation, which are performed in accordance with the performance requirements as specified in TS 36.133 [16].

2>
if connecting as an IAB-node:

3>
include iab-NodeIndication;
1>
submit the RRCConnectionSetupComplete message to lower layers for transmission;

1>
the procedure ends.

	Next change


2.3.2 6.2.2
Message definitions

<skipped>

1.3.2.1 –
RRCConnectionRequest
The RRCConnectionRequest message is used to request the establishment of an RRC connection.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to E‑UTRAN

RRCConnectionRequest message
-- ASN1START

RRCConnectionRequest ::=


SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-r8



RRCConnectionRequest-r8-IEs,



rrcConnectionRequest-r15


RRCConnectionRequest-5GC-r15-IEs


}

}

RRCConnectionRequest-r8-IEs ::=

SEQUENCE {


ue-Identity






InitialUE-Identity,


establishmentCause




EstablishmentCause,


spare







BIT STRING (SIZE (1))

}

RRCConnectionRequest-5GC-r15-IEs ::=
SEQUENCE {


ue-Identity







InitialUE-Identity-5GC,


establishmentCause





EstablishmentCause-5GC,


spare








BIT STRING (SIZE (1))

}

InitialUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,


randomValue






BIT STRING (SIZE (40))

}

InitialUE-Identity-5GC ::=


CHOICE {


ng-5G-S-TMSI-Part1




BIT STRING (SIZE (40)),


randomValue






BIT STRING (SIZE (40))

}

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1}

EstablishmentCause-5GC ::=


ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, mo-VoiceCall, spare2, spare1}

-- ASN1STOP

	RRCConnectionRequest field descriptions

	establishmentCause

Provides the establishment cause for the RRC connection request as provided by the upper layers. W.r.t. the cause value names: highPriorityAccess concerns AC11..AC15, 'mt' stands for 'Mobile Terminating' and 'mo' for 'Mobile Originating. eNB is not expected to reject a RRCConnectionRequest due to unknown cause value being used by the UE. The cause value of delayTolerantAccess is not used for E-UTRA/5GC in this release.

	randomValue

Integer value in the range 0 to 240 ( 1.

	ng-5G-S-TMSI-Part1

The rightmost 40 bits of 5G-S-TMSI except for BL UEs and UEs and CE. For BL UEs, 40 bits of truncated 5G-S-TMSI. This field is not applicable to UEs in CE.

	ue-Identity

UE identity included to facilitate contention resolution by lower layers.


	Next change


1.3.2.2 –
RRCConnectionSetupComplete
The RRCConnectionSetupComplete message is used to confirm the successful completion of an RRC connection establishment.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionSetupComplete message
-- ASN1START

RRCConnectionSetupComplete ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionSetupComplete-r8

RRCConnectionSetupComplete-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionSetupComplete-r8-IEs ::= SEQUENCE {


selectedPLMN-Identity



INTEGER (1..maxPLMN-r11),


registeredMME





RegisteredMME





OPTIONAL,


dedicatedInfoNAS




DedicatedInfoNAS,


nonCriticalExtension



RRCConnectionSetupComplete-v8a0-IEs
OPTIONAL

}

RRCConnectionSetupComplete-v8a0-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1020-IEs
OPTIONAL

}

RRCConnectionSetupComplete-v1020-IEs ::= SEQUENCE {


gummei-Type-r10





ENUMERATED {native, mapped}



OPTIONAL,


rlf-InfoAvailable-r10



ENUMERATED {true}





OPTIONAL,


logMeasAvailable-r10



ENUMERATED {true}





OPTIONAL,


rn-SubframeConfigReq-r10


ENUMERATED {required, notRequired}

OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1130-IEs
OPTIONAL

}

RRCConnectionSetupComplete-v1130-IEs ::= SEQUENCE {


connEstFailInfoAvailable-r11

ENUMERATED {true}



OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1250-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1250-IEs ::= SEQUENCE {


mobilityState-r12




ENUMERATED {normal, medium, high, spare}
OPTIONAL,


mobilityHistoryAvail-r12


ENUMERATED {true}






OPTIONAL,


logMeasAvailableMBSFN-r12


ENUMERATED {true}






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1320-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1320-IEs ::= SEQUENCE {


ce-ModeB-r13





ENUMERATED {supported}





OPTIONAL,


s-TMSI-r13






S-TMSI









OPTIONAL,


attachWithoutPDN-Connectivity-r13
ENUMERATED {true}






OPTIONAL,


up-CIoT-EPS-Optimisation-r13

ENUMERATED {true}






OPTIONAL,


cp-CIoT-EPS-Optimisation-r13

ENUMERATED {true}






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1330-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1330-IEs ::= SEQUENCE {


ue-CE-NeedULGaps-r13



ENUMERATED {true}






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1430-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1430-IEs ::= SEQUENCE {


dcn-ID-r14






INTEGER (0..65535)






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1530-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1530-IEs ::= SEQUENCE {


logMeasAvailableBT-r15



ENUMERATED {true}





OPTIONAL,


logMeasAvailableWLAN-r15


ENUMERATED {true}





OPTIONAL,


idleMeasAvailable-r15



ENUMERATED {true}





OPTIONAL,


flightPathInfoAvailable-r15


ENUMERATED {true}





OPTIONAL,


connectTo5GC-r15




ENUMERATED {true}





OPTIONAL,


registeredAMF-r15




RegisteredAMF-r15





OPTIONAL,


s-NSSAI-list-r15




SEQUENCE(SIZE (1..maxNrofS-NSSAI-r15)) OF S-NSSAI-r15 OPTIONAL,


ng-5G-S-TMSI-Bits-r15



CHOICE {



ng-5G-S-TMSI-r15




NG-5G-S-TMSI-r15,



ng-5G-S-TMSI-Part2-r15



BIT STRING (SIZE (8))


}


















OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1540-IEs
OPTIONAL

}
-- Editors Note: FFS whether to have a separate availability indicator for rel-16 idle/inactive measurements.

RRCConnectionSetupComplete-v1540-IEs ::= SEQUENCE {


gummei-Type-v1540




ENUMERATED {mappedFrom5G-v1540}

OPTIONAL,


guami-Type-r15





ENUMERATED {native, mapped}


OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v16xy-IEs
OPTIONAL

}

RRCConnectionSetupComplete-v16xy-IEs ::= SEQUENCE {


rlos-Request-r16




ENUMERATED {true}




OPTIONAL,


cp-CIoT-5GS-Optimisation-r16

ENUMERATED {true}




OPTIONAL,


up-CIoT-5GS-Optimisation-r16

ENUMERATED {true}




OPTIONAL,


lte-M-r16






ENUMERATED {true}




OPTIONAL,


iab-NodeIndication




ENUMERATED {true}




OPTIONAL,

ng-5G-S-TMSI-Part2-r16



BIT STRING (SIZE (9))



OPTIONAL,

nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

RegisteredMME ::=




SEQUENCE {


plmn-Identity





PLMN-Identity





OPTIONAL,


mmegi







BIT STRING (SIZE (16)),


mmec







MMEC

}

RegisteredAMF-r15
::=



SEQUENCE {


plmn-Identity-r15




PLMN-Identity





OPTIONAL,


amf-Identifier-r15




AMF-Identifier-r15

}

-- ASN1STOP

	RRCConnectionSetupComplete field descriptions

	attachWithoutPDN-Connectivity

This field is used to indicate that the UE performs an Attach without PDN connectivity procedure, as indicated by the upper layers and specified in TS 24.301 [35].

	cp-CIoT-5GS-Optimisation

This field is included when the UE supports the Control plane CIoT 5GS optimisation, as indicated by the upper layers, see TS 24.501 [95].

	cp-CIoT-EPS-Optimisation
This field is included when the UE supports the Control plane CIoT EPS Optimisation, as indicated by the upper layers, see TS 24.301 [35].

	ce-ModeB

Indicates whether the UE supports operation in CE mode B, as specified in TS 36.306 [5].

	connectTo5GC

This field is not used in the specification. It shall not be sent by the UE.

	dcn-ID

The Dedicated Core Network Identity, see TS 23.401 [41].

	guami-Type

This field is used to indicate whether the GUAMI included is native (derived from native 5G-GUTI) or mapped (from EPS, derived from EPS GUTI) as specified in TS 24.501 [95].

	gummei-Type

This field is used to indicate whether the GUMMEI included is native (assigned by EPC) or mapped. The value native indicates the GUMMEI is native, mapped indicates the GUMMEI is mapped from 2G/3G identifiers, and mappedFrom5G indicates the GUMMEI is mapped from 5G identifiers. A UE that sets gummei-Type-v1540 to mappedFrom5G shall also include gummei-Type-r10 and set it to native.

	iab-NodeIndication

This field is used to indicate that the connection is being established by an IAB-node [9].

	idleMeasAvailable

Indication that the UE has idle/inactive measurement report available.

	lte-M

Indicates the UE is category M. This field is included only when the UE is connected to 5GC.

	mmegi

Provides the Group Identity of the registered MME within the PLMN, as provided by upper layers, see TS 23.003 [27].

	mobilityState

This field indicates the UE mobility state (as defined in TS 36.304 [4], clause 5.2.4.3) just prior to UE going into RRC_CONNECTED state. The UE indicates the value of medium and high when being in Medium-mobility and High-mobility states respectively. Otherwise the UE indicates the value normal.

	ng-5G-S-TMSI-Part2
The leftmost 8 bits of 5G-S-TMSI. For BL UE, it is the leftmost 9 bits of 5G-S-TMSI.

	registeredAMF
This field is used to transfer the GUAMI of the AMF where the UE is registered, as provided by upper layers, see TS 23.003 [27].

	registeredMME

This field is used to transfer the GUMMEI of the MME where the UE is registered, as provided by upper layers.

	rlos-Request

Indicates whether the UE is initiating RLOS as specified in TS 23.401 [41].

	rn-SubframeConfigReq

If present, this field indicates that the connection establishment is for an RN and whether a subframe configuration is requested or not.

	selectedPLMN-Identity

Index of the PLMN selected by the UE from the plmn-IdentityList fields included in SIB1. 1 if the 1st PLMN is selected from the 1st plmn-IdentityList included in SIB1, 2 if the 2nd PLMN is selected from the same plmn-IdentityList, or when no more PLMN are present within the same plmn-IdentityList, then the PLMN listed 1st in the subsequent plmn-IdentityList within the same SIB1 and so on.

	s-NSSAI-List

This field is a list of S-NSSAI as indicated by the upper layers. The UE can report up to eight S-NSSAI per NSSAI, see TS 23.003 [27].

	ue-CE-NeedULGaps

Indicates whether the UE needs uplink gaps during continuous uplink transmission in FDD as specified in TS 36.211 [21] and TS 36.306 [5].

	up-CIoT-5GS-Optimisation

This field is included when the UE supports the User plane CIoT 5GS optimisation, as indicated by the upper layers, see TS 24.501 [95].

	up-CIoT-EPS-Optimisation
This field is included when the UE supports the User plane CIoT EPS Optimisation, as indicated by the upper layers, see TS 24.301 [35].


	End of change
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