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1 Introduction

CB: # NBIOT_MTC5-Early_UE_Capability_Retrieval
- the EPS functionality requires no new signalling and could be implemented by (1) modifying the current restriction, and (2) clarifying which information elements are specific to NB-IOT only, SA2 needs to be involved? (Qualcomm, ZTE)
- the (ng-)eNB may need to trigger the UE capability retrieval related procedures for all eMTC UEs, irrespective of LTE-M or not, irrespective of the UE using the CP solution or UP solution or normal UP data transfer, it is costly (latency and signalling) and probably useless in most cases and it is out of Rel-16 eMTC WID scope? (HW)
- reply LS to RAN2, SA2, CT1, cc SA3, if agreeable?
- rev and merge if needed; check details
(Qualcomm - moderator)

Summary of offline disc R3-203979
2 For the Chairman’s Notes

The following is a summary of the discussion and outcomes of this CB

RAN3 prefers to wait for feedback of other groups (e.g. SA2). RAN3 can react to such feedback if needed.
During discussion on feasibility aspects, the following was noted:
1) Direct impact on RAN3 specification is minor in both EPS and 5GS (i.e. expanding the scope of the Retrieve UE Information/UE Information Transfer procedures, without signalling impact)
2) Operation of early capability retrieval requires analysis from other groups (see below).

Summary of main system aspects captured is given below (for info)
a) The early capability retrieval would apply to all access attempts in BL resources (RRCConnectionRequest or RRCEarlyDataRequest). 
b) In 5GS, the ng-eNB needs to know unambiguously which truncation scheme was applied in msg3 (in BL resource) else it cannot identify the appropriate AMF.
c) If all UEs that access in BL resources use a new truncation scheme, SA2 needs to check the impact on CN IDs (UE or AMF, depending on truncation).
3 Discussion

RAN3 has received an LS from RAN2 on this topic [1]. The action for RAN3 (plus SA2 and Ct1) is

1. To consider feasibility of introducing enhancements to enable the (ng-)eNB for early UE capability retrieval for eMTC UEs connected to EPC and 5GC in Rel-16, and if confirmed feasible, specify the required changes based on truncated 5G-S-TMSI solution in their specifications.

The documents provided by companies to this topic in RAN3 are listed below.

	EARLY UE CAPABILITY RETRIEVAL

	R3-203107
	LS on early UE capability retrieval for eMTC (3GPP RAN2)
	LS in

Move to 14.3.2.9

	R3-203350
	Early UE Capability Retrieval for eMTC (Qualcomm Incorporated)
	discussion

Move to 14.3.2.9

	R3-203351
	[DRAFT] Reply LS on early UE capability retrieval for eMTC (Qualcomm Incorporated)
	LS out To: RAN2, SA2, CT1 CC: SA3

Move to 14.3.2.9

	R3-203352
	Support for early retrieval of UE capabilities (Qualcomm Incorporated)
	draftCR

Move to 14.3.2.9

	R3-203353
	Support for early retrieval of UE capabilities (Qualcomm Incorporated)
	CR1778r, TS 36.413 v16.1.0, Rel-16, Cat. B

Move to 14.3.2.9

	R3-203354
	(TP to BL CR#0173 / 38.413 on CP-CIoT 5GS) Support for early retrieval of UE capabilities (Qualcomm Incorporated)
	other

Move to 14.3.2.9

	R3-203179
	(TP to BL CR #0156 NB-IoT NG-AP procedures) early UE capability retrieval for eMTC (ZTE)
	other

	R3-203216
	Consideration on early UE capability retrieval for eMTC (Huawei)
	discussion

Move to 14.3.2.9

	R3-203217
	[DRAFT]  Reply LS on early UE capability retrieval for eMTC (Huawei)
	LS out To: RAN2, SA2, CT1 CC: SA3

Move to 14.3.2.9

	R3-203180
	CR 36.413 early UE capability retrieval for eMTC (ZTE)
	CR1775r, TS 36.413 v16.1.0, Rel-16, Cat. B

Move to 14.3.2.9


To structure the discussion, we propose to focus on feasibility in a first phase, after which we should consider LS response and/or CRs.

3.1 Scope of release 16
Moderator comment: one company requested to have this issue up front after the discussion started. The moderator had chosen not to have this issue in the first phase and proposed to focus on the LS request to start with; such considerations would come in of course in the LS draft discussion, if applicable. In any case the material is left below.
Document [8] observed that in the Rel-16 eMTC WID [11] such feature is not included, in neither EPC scenario nor the 5GC scenario, and it is an optimization solution that pops up at the end of the release.
Before detailed discussion of the Feasibility and solution, it is better to first answer the following questions:
Q0-1: Is the Early UE Radio Capability Retrieval in EPS in the scope of eMTC Rel-16 WI? Is it an essential correction or optimization for TEI 16? 
	Company
	Comment

	Huawei
	Not in the scope of the eMTC Rel-16 WI.
It is an optimization solution that pops up at the end of the release.

	Ericsson
	Why was this early capability retrieval for eMTC UEs not specified in previous releases (Rel-14) for EPC, while it was done for NB-IoT only? 

	LGE
	Seems that this is not in the scope of eMTC Rel-16 WI. But, we are fine to discuss whether there is a technical merit for this feature or not.

	
	


Q0-2: Is the Early UE Radio Capability Retrieval in 5GS in the scope of eMTC Rel-16 WI? Is it an essential correction or optimization for TEI 16?
	Company
	Comment

	Huawei
	Not in the scope of the eMTC Rel-16 WI.
It is an optimization solution that pops up at the end of the release.

	Ericsson
	If it is verified that the WID does not motivate such enhancement for eMTC, then future discussions related to this topic should be treated outside of the eMTC/NB-IoT AI.
On a side note, we remark that the RAN2 LS states that: “…RAN2 discussed and concluded the same feature would be beneficial for configuring eMTC UEs which support only CP IoT optimization…”

The LS seems to address eMTC UEs that support only CP CIoT optimization; in other words, eMTC UEs that do not support UP access. Our understanding is that UEs in Rel-16 who support eMTC shall also support UP, which is mandatory for LTE. Hence, there are no such UEs as addressed by that LS.

	LGE
	See answer to Q0-1.

	
	


Moderator summary: from quick check, the specific topic is not mentioned in the WID. If we send an LS reply, this point can be made.
3.2 Feasibility in EPS: direct impact on RAN3 specifications

According to [2,3,5], the requested EPS functionality requires no new signalling and could be implemented by (1) modifying the current restriction since the required procedures are limited to NB-IOT, and (2) clarifying which information elements are specific to NB-IOT only [NB: further details on how to modify the restriction are considered below].

Document [8] also observes that the S1AP Retrieve UE information and UE information transfer procedures were limited to be used for NB-IoT CP solution (since their introduction in Rel-14).

Document [10] also observes that it is feasible to retrieve the UE radio capabilities early for eMTC UE connected to EPC by reusing the Retrieve UE Information/UE Information Transfer procedure, and proposes how to do this in S1AP.

Q1: From strict RAN3 impact point of view, can the EPS functionality be realized (in RAN3 specs) via reusing the Retrieve UE Information/UE Information Transfer procedures, i.e. without signalling impact? Are there are any additional specification impacts that can be identified?

[NB: this is meant as a high-level question: further details considered below]

	Company
	Comment

	Nokia
	For RAN3 only yes.

	Qualcomm
	Yes – no signalling impacts are identified.

	Huawei
	For RAN3 signalling, yes. 

Note that the CN and RAN nodes which does not support NB-IoT, will probably have to be updated to support these signaling.

	Ericsson
	From high-level point of view, yes.

	LGE
	From RAN3 point of view, yes

	ZTE
	Yes. Only the description in S1AP procedure and stage-2 specification need to be updated. 


Moderator summary: There is consensus that the strict RAN3 specification impact is limited (i.e. expanding the scope of the Retrieve UE Information/UE Information Transfer procedures, without signalling impact)
3.3 Feasibility in EPS: applicability to different UEs

Document [2] notes that the eNB cannot distinguish eMTC UEs 

from UEs in enhanced coverage after receiving msg3 in bandlimited resources; also it cannot know whether the UE supports CP CIoT. Assuming no change, from RAN3 point of view, the operation could be applicable to “BL UEs or UEs operating in enhanced coverage”. So it can be up to SA2 and/or RAN2 if the operation is restricted. [2] also suggests that this should be clarified with SA2/RAN2 as it impacts how the RAN3 specification is written.

Document [8] notes that the eNB may need to trigger the UE capability retrieval related procedures for all eMTC UEs, irrespective of LTE-M 

or not, irrespective of the UE using the CP solution or UP solution or normal UP data transfer, and thinks this is problematic. 

Document [10] does not discuss this directly but the CR generalizes to any UE using CP-CIoT.

Moderator comment: reading the LS, this aspect is not fully clear. The action simply states “eMTC UEs”, and probably should be clarified in the LS response (the RRC aspect is anyway a RAN2 matter). It should however be noted that this does not apply to all access attempts if the focus is eMTC i.e. the focus in on RRCConnectionRequest in BL resources and so:

2. Any access attempt in normal (WB) resource is assumed excluded

3. Any access attempt for resume in NB resources is also excluded

Q2: From your understanding, do you agree that the eNB is not able to differentiate (from mgs3) between different UEs accessing in BL resources? If so, and assuming the eNB can apply early retrieval to access attempts in BL resource, do you have specific concerns for EPS operation of this functionality?

	Company
	Comment

	Nokia
	Yes, we have concerned that UEs cannot be discriminated. We think RAN3 should wait first other groups to conclude. No need to send LS before.

	Qualcomm
	Indeed for EPS it is not possible to differentiate different UEs that send RRCConnectionRequest in BL resources. We could simply state that is our understanding.

	Huawei
	Yes, we have concerned that UEs cannot be discriminated. 
The eNB will have to trigger the procedure for all UEs or at least all the UEs in enhanced coverage and BL (Cat M1/2) UEs) in the cell, and such procedure will probably useless in lots of cases, e.g. normal UP access.

	Ericsson
	First of all, it would be good to get clear confirm that there are no such eMTC UEs that support only CP CIoT optimization as the LS from RAN2 seems to state.

Secondly, if the above is confirmed, then we assume that if the eNB does not know whether the UE is LTE-M or normal UE, and it does not know if it's CP or UP when it receives Msg3, then we may create a lot of unnecessary early retrieval on S1 interface between eNB/MME, which is not desired and useless for UP.
On the other hand, regarding the LTE-M UE “discrimination” mentioned above, i.e: whether it’s BL / CE UE in msg3, we should check if we already make such differentiation for LTE-M UE types in other RAN signaling messages and in which cases. In the current agenda item, we have never differentiated features for BL UEs and UEs using CE from signaling point of view. 

	LGE
	Same view with Nokia.

	ZTE
	Yes.

But we think the UE capability should be obtained for BL UEs or UEs in CE, and eNB can always identify it based on the PRACH resource used. It is not necessary for eNB to distinguish BL UEs or UEs in CE.


Moderator summary: 
1. There is a common understanding that the proposed early capability retrieval would have to apply to all access attempts in BL resources (RRCConnectionRequest or RRCEarlyDataRequest), which correspond to any UEs that can use such resources. The RAN2 LS mentions CP-CIoT in the text, but the action is general, and if we were to answer then we should make this point or request clarification.
2. Some companies prefer to wait for other groups.
3.4 Feasibility in 5GS: direct impact on RAN3 procedure structure

Document [2] states that the impacts are the same regarding RAN3 specifications except that stage 2 is not directly involved, and the impact is on NGAP baseline CR only (i.e. again changing the restriction of the same two procedures).

Document [7] also states the Retrieve UE Information/UE Information Transfer procedures can be used to retrieve UE radio capabilities [the issue of truncation is considered below].

Q3: [without considering UE identification issues] Do you agree that the 5GS functionality can be realized (in RAN3 specs) via reusing the Retrieve UE Information/UE Information Transfer procedures?

	Company
	Comment

	Nokia
	For RAN3 only Yes (same as 3.1).  (assuming question refers to 5GC and not EPC) (right thanks- 5GS)

	Qualcomm
	As above, the changes are very similar in EPS and 5GS for RAN3 in stage 3 (and nothing in stage 2 for 5GS).

	Huawei
	It is not as simple as reusing the Retrieve UE Information/UE Information Transfer procedures.
The RAN node needs to select AMF based on the received part of the 5G-S-TMSI, it is not clear if the RAN node is able to distinguish the received 40 bits of 5G-S-TMSI. Therefore it is not clear whether NNSF can be performed properly. (NNSF is in the scope of RAN3)

	Ericsson
	For RAN3 only yes. But the last word should be to other WGs.

	LGE
	From RAN3 point of view, the answer is yes without considering UE identification issues

	ZTE
	Yes, if SA2 agree to support it for BL UEs or UEs in CE.


Moderator summary: There is consensus that the strict RAN3 specification impact is limited (i.e. expanding the scope of the Retrieve UE Information/UE Information Transfer procedures, without signalling impact). [note: issue of NNSF is related to truncation so handled below].
3.5 Feasibility in 5GS: UE ID aspects

The LS asks Document [2] notes that currently the same problem of applicability to access types also exists in 5GS (as discussed in 3.2 above). In addition, as noted in the LS, the UE ID is truncated to 40 bits in msg4, and other groups need to decide whether this can be solved (i.e. if NNSF can work).

Document [7] makes a similar point and proposes that RAN3 should hold off this issue until SA2/CT1 provide the feasible indication (and how).

Document [8] also notes that the same UE identity has to be used by all UEs in the cell, and therefore the functionality would apply to all (see also 3.2 above).

Moderator comments: it seems all companies 

agree on the issue here, i.e. that a solution is needed to perform NNSF with a truncated ID, and how/if this will work can be discussed in the same groups that dealt with truncation for CP-CIoT re-establishment. Therefore, RAN3 cannot draft TPs as (1) it does not know which UEs are impacted, and (2) it does not know what to signal the AMF (truncated or reconstructed UE ID). The LS response needs to emphasize this as an open point.

Q4: Do you agree with the moderator’s assessment above? Any additional comments on this?
	Company
	Comment

	Nokia
	Yes, we have concerns. We think RAN3 should wait first other groups to conclude. No need to send LS before.

	Qualcomm
	The 5GS situation is more complex. Again we can address the direct question on RAN3 feasibility, and highlight the open issues. We think an LS would be valuable at least to highlight that the open issues are probably those that SA2/CT1/RAN2 need to sort (i.e. RAN3 does not have specific issues).

	Huawei
	It is a little bit different with NB-IoT CP relocation, NB-IoT is a specific RAT from radio point of view, with specific cells, and the truncated ID is only used in a specific message, therefore it could be easily understood by the RAN node how to map the m and n and construct the full 5G-S-TMSI.
The truncated 5G-S-TMSI is negotiated between UE and AMF, ineMTC, not know if the truncated 5G-S-TMSI will have to be used by all Rel-16 UEs, or by all the UEs access from CE, or all the UEs supporting CE, or only LTE-M UEs. Note that Release 15 UEs will use the rightmost 40 bits of 5G S-TMSI, and they are not able to support the truncated 5G-S-TMSI.

	Ericsson
	RAN2 have already mentioned in their LS that it is not possible for ng-eNBs to determine which UE identifier format to use in Msg3 (5G-S-TMSI or truncated one). Therefore, SA2 have to check the impacts on assigning 5G-GUTI when All LTE-M UEs use the same identifier structure. 
If the truncation shall apply to all the LTE-M UEs, then it brings quite some impacts on the AMF capacity to assign 5G-GUTI. On the NG-RAN side, we will also increase the complexity to reconstitute the full 5G-T-MSI, since we increase the number of UEs that use the truncated format.

	LGE
	Same view with Nokia

	ZTE
	Yes.  Agree with Nokia.


Moderator summary: 

The 5GS operation has an additional issue (wrt EPS) because of the UE ID truncation in msg3, which needs to be analyzed in SA2 and RAN2. In RAN3 we can identify some aspects related to NNSF that the other groups need to work on (from points made above)

· The ng-eNB needs to know unambiguously which truncation scheme was applied in msg3 (in BL resource) else it cannot identify the appropriate AMF.
· If all UEs that may access in BL resources use a new truncation scheme, SA2 needs to check the impact on CN IDs (UE or AMF, depending on truncation)

As per Q2, several companies prefer to wait for other groups.
4 Second phase
From the above, there are two immediate options:
· Wait for other WGs
· Send an LS (using findings from this discussion as a starting point, i.e. direct RAN3 impacts and issues to clarify). 

Since 3 companies prefer to wait, and since it is likely that the issues to clarify will be addressed by other WGs, the moderator’s proposal is to take the first option; if an LS is received during the meeting from other WG(s), we can decide whether any action is necessary (depending on timing and content of incoming LS). 
Addition [Monday June 8th]: No LS has been received, and although there is a possibility that it may yet arrive, a quick poll on email showed all responding companies prefers anyway to wait / postpone.

CONCLUSION: no LS to be sent at this meeting.
Please add comments below if any:
	Company
	Comment
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eMTC is originally the name of the WI, which covers both BL and UEs in CE. The sentence must have meant “cat-M UEs” or “BL UEs”.


�Right this should be BL vs UEs in enhanced coverage, as per 36.300 terminology


Same confusion here – LTE-M is an umbrella term covering both BL UEs and UEs in CE. Does the sentence mean LTE-M is UE in CE? This is not exactly correct.


�This is a quote from the paper – but the question itself is fine. It probably meant BL UE. In any case take a look at the conditions under which an LTE-M indicator is sent to the CN. 


Really? I see only two companies so far fostering this 😊 


�This refers to the docs submitted, also please read slowly the whole sentence 😊





