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1 Introduction

This document is the summary of discussions concerning the following come back:

CB: # RedCap2_eDRX
- Extended Paging eDRX cycle up to hf1024 to support RedCap UE or pending to RAN2/SA2 progress? For RRC_INACTIVE, the assistance information provided by CN for the configuration of eDRX cycle at RAN should take into account the RedCap features? CATT

- Extend the current NGAP Paging eDRX cycle to support the eDRX for REDCAP UEs up to 1024 HFN in RRC_INACTIVE state? Identify potential scenarios and analyse the potential procedures that may require exchange of configured eDRX for REDCAP UEs in RRC_INACITVE? Consider whether to introduce a new signalling or use the existing signalling to report the length of PTW over NG interface when RAN and CN paging coincide in the same PH? CMCC

(Nok - moderator)

Summary of offline disc in R3-214148
2 For the Chairman’s Notes

Propose the following: 

Agree to encode the Idle eDRX Cycle sent in NGAP Paging message with one of the following 3 solutions (still FFS also dependent on SA2 outcome):
· Introduce one new Redcap eDRX Cycle IE for eDRX < 10.24s and one new Redcap eDRX Cycle IE for eDRX > 10.24s
· Extend the existing Paging eDRX Cycle IE in TS 38.413 section 9.3.1.154.

· Introduce only one new Redcap eDRX Cycle IE (for both > 10.24s and < 10.24s).
Working Assumption: need to transfer the above Idle eDRX Cycle for Redcap UEs in NGAP Core Network Assistance Information for RRC_INACTIVE IE.
To be continued:  
1/ Which Paging eDRX Cycle information is passed over XnAP

2/ Which Paging eDRX Cycle information is passed over F1AP

3/ Whether and which assistance information is exchanged between NG-RAN and 5GC

4/ Whether DU should inform CU of an early redcap identification (message 1/message 3).
5/ Whether NG-RAN needs to inform 5GC after identifying that the UE is a Recap UE (e.g. support subscription validation)
6/ Whether to introduce new redcap specific UAC over F1

7/ Whether CU is allowed to change the bar information in the DU

3 Discussion

The following WID [1] was agreed with common parts between RAN2 and RAN3:

· Specify support for the following Extended DRX enhancements for RedCap UEs [RAN2, RAN3, RAN4]:

· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10.24 s, without using PTW and PH, and with common design (e.g. common set of eDRX values) between RRC Inactive and Idle

· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10485.76 s; the details of mechanisms and feasibility regarding maximum length of the extended DRX cycles for RRC Inactive and Idle need to be checked by SA2, CT1 and/or RAN4.

· RAN2 to decide which Node(s) configure eDRX in RRC_Idle and RRC_Inactive.
This SOD investigates the foreseen RAN3 impacts and possible early convergence or working assumptions.

3.1 eDRX Cycle NG

Currently the Paging eDRX information is encoded as ENUMERATED (hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, …) for eMTC and ENUMERATED (hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …) for NBIOT.

The eDRX is therefore expressed in terms of hyper-frames. 

For Idle Redcap eDRX cycles over NG we have the following issues to tackle:

· the WID says that hyper frames will not be used for eDRX up to 10.24s so encodings using HF (like existing ones) seem not suitable for eDRX lower than 10.24s.

· RAN2 just agreed that the lower bound of Redcap eDRX cycle will be 2.56s which “would correspond” to a quarter HF which doesn’t exist in current eDRX cycle encodings. 

· The existing Paging eDRX cycles only goes up to to HF256 (see above for eMTC) and doesn’t go up to 1024 HF as required for Redcap. 

The discussion below is split between eDRX up to 10.24s and eDRX above 10.24s.
Therefore, we have the following options to encode Redcap eDRX:

Option 1: we encode Redcap Paging eDRX in 2 IEs: one for below 10.24s which doesn’t use HF for the encoding and a second one for above 10.24s using HF. 

This option 1 has 4 possible variants depending how these two IEs are built:

For the first IE two possibilities:

· Option 1.1: The Redcap Paging eDRX below 10.24s is encoded reusing the existing Paging DRX defined as  ENUMERATED (32, 64, 128, 256, …) and extend it to reach 10.24s as ENUMERATED (32, 64, 128, 256, 512, 1024,…) as proposed in xxx
· Option 1.2: The Redcap Paging eDRX below 10.24s is encoded introducing a new Redcap DRX IE which goes up to 10.24s and which doesn’t use HF for the encoding, such as RedCap Paging DRX= ENUMERATED (32, 64, 128, 256, 512, 1024,…)
For the second IE two possibilities:

· Option A: the existing Paging eDRX IE is reused and extended to go up to 1024 HF such as ENUMERATED (hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024 …)
· Option B: introduce a new Redcap Paging eDRX IE for above 10.24s defined as ENUMERATED (hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024 …)
Option 2: we encode the Redcap Paging eDRX in one common IE for below and above 10.24s with two sub-options:

· Option 2.1: the existing Paging eDRX IE is reused and extended to go below hfhalf and up to 1024 HF such as ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024 …)
· Option 2.2: introduce a new Redcap Paging eDRX IE to cover all Redcap cases defined as ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024 …)
In total this makes 6 solutions possible which are summarized in the table below: 

	
	Redcap edrx cycle < 10.24
	Redcap edrx cycle > 10.24

	Solution 1 (with 2 IEs)
	reusing the existing Paging DRX defined as  ENUMERATED (32, 64, 128, 256, …) and extend it to reach 10.24s such as ENUMERATED (32, 64, 128, 256, 512, 1024,…)
	the existing Paging eDRX IE is reused and extended to go up to 1024 HF such as ENUMERATED (hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024 …)

	Solution 2 (with 2 IEs)
	reusing the existing Paging DRX defined as  ENUMERATED (32, 64, 128, 256, …) and extend it to reach 10.24s as ENUMERATED (32, 64, 128, 256, 512, 1024,…)
	introduce a new Redcap Paging eDRX IE for above 10.24s defined as ENUMERATED (hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024 …)

	Solution 3 (with 2 IEs)
	introducing a new Redcap DRX IE which goes up to 10.24s and which doesn’t use HF for the encoding, such as RedCap Paging DRX= ENUMERATED (32, 64, 128, 256, 512, 1024,…)
	the existing Paging eDRX IE is reused and extended to go up to 1024 HF such as ENUMERATED (hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024 …)

	Solution 4 (with 2 IEs)
	introducing a new Redcap DRX IE which goes up to 10.24s and which doesn’t use HF for the encoding, such as RedCap Paging DRX= ENUMERATED (32, 64, 128, 256, 512, 1024,…)
	introduce a new Redcap Paging eDRX IE for above 10.24s defined as ENUMERATED (hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024 …)

	Solution 5 (with 1 common IE)
	existing Paging eDRX IE is reused and extended to go below hfhalf and up to 1024 HF such as ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024 …)

	Solution 6 (with 1 common IE)
	introduce a new Redcap Paging eDRX IE to cover all Redcap cases defined as ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024 …)

	
	
	


Q1: which solution among the 6 solutions proposed above do you prefer and why?

	Company
	Comment

	Nokia
	 Solution 2 but open to discuss.

	Huawei
	We prefer to have a unified solution instead of two different IEs for different cases. By the way, if we go for a way to extend the existing IE, we think it’s better to extend an existing paging eDRX instead of a paging DRX to avoid confusion. In general, we prefer solution 5 and 6. Also note that we should wait for RAN2/SA2’s progress about the maximum of eDRX cycle.

	Samsung 
	Solution 5 and 6, but open for the discussion. 

	ZTE
	Solution 6. We think one common IE solution is intuitively clear, and prefer to introduce a new Redcap Paging eDRX IE like NB-IoT.

	CATT
	Solution 5. The WID states extend eDRX. And it should be clarified why we need to introduce a new Redcap Paging eDRX IE

	Ericsson
	Solution 4. We prefer distinct IEs for RedCap DRX and paging eDRX information, so that we can make RedCap a separate and decoupled NR feature with respect to the LTE eMTC/NB-IoT.

	Qualcomm
	No strong opinion, however we see some advantage to decoupling eDRX cycle definition from other UE types (i.e. as in solns 2 and 4).

	Verizon
	No strong opinion. Slight preference for option 4.


Moderator’s summary:

No companies propose solutions 1 and 3 and Nokia is also OK to go for solution 4 therefore we can also eliminate solution 2. This makes a total of 4 companies for solution 4 (2 new IEs). and 4 companies for solutions 5 and 6.
Proposal: agree to down-scope and continue discussions on solution 4, solution 5 and solution 6.
3.2 eDRX Cycle Xn

Paging eDRX is already sent over Xn:

9.2.3.142
Paging eDRX Information
This IE indicates the Paging eDRX parameters for RRC_IDLE as defined in TS 36.304 [33], if configured by higher layers.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging eDRX Cycle
	M
	
	ENUMERATED (hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, …)
	TeDRX defined in TS 36.304 [34]. Unit: [number of hyperframes].


Also, a RAN Paging cycle is already defined which can go up to 10.24s

9.2.3.66
Paging DRX

This IE indicates the RAN paging cycle as defined in TS 38.304 [33] and TS 36.304 [34].
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Paging DRX
	M
	
	ENUMERATED (32, 64, 128, 256, … , 512, 1024)
	


Therefore, similar as above Paging eDRX information would need to be extended. 

To send the Redcap Idle eDRX we have following options:

Solution 1: reuse and extend existing eDRX Paging such as: ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024…) and use it for Ilde and inactive.

Solution 2: introduce a new specific Redcap eDRX Paging for inactive. This can be defined as ENUMERATED (hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024…)
Q2: which solution do you prefer to send the Idle Redcap eDRX over Xn or any other solution?

	Company
	Comment

	Nokia
	 FFS second round after NG analysed.

	Huawei
	For Idle Redcap, we can reuse the existing eDRX paging, which was initially introduced for RRC-IDLE state.

	Samsung 
	Same view as Nokia

	ZTE
	FFS, The behavior of RedCap UE monitoring paging is still under discussion by RAN2. RAN3 can wait for the further progress of RAN2, and then consider how to support RedCap eDRX paging over XN/F1.

	CATT
	Solution  1 , same as NG. 

	Ericsson
	Depends on the definition in the NGAP CN Assistance Information for RRC_Inactive IE which contains the RedCap eDRX IDLE information sent to support the RAN Paging. It should be the same information. 

	Qualcomm
	Agree with Nokia / Ericsson

	Verizon
	Agree with Ericsson


Another question is whether we need to additionally send RRC_inactive Redcap eDRX over Xn as proposed in R3-213349?

Q3: do you think we need additionally to send RRC_inactive Redcap eDRX over Xn?

	Company
	Comment

	Nokia
	 FFS second round after NG analysed.

	Huawei
	We prefer to introduce a new IE for RRC-inactive. With this way, it is clearer and we can keep the eDRX information for RRC-inactive and idle separate. Note that, we don’t need to have the same configuration for RRC-IDLE and RRC-inactive

	Samsung 
	Same view as Nokia 

	ZTE
	See Q2.

	CATT
	Align with NG, extend the existing IE or introduce a new one.

	Ericsson
	Same view as Huawei. Agree to add new RedCap eDRX information for Inactive over XnAP

	Qualcomm
	New IE may be better, but let’s also see NG first

	Verizon
	Same view as Ericsson/Huawei.


Moderator’s summary:

Given that the encoding over NG is still open and due to the behavior of RedCap UEs is still under discussion in RAN2 as commented by ZTE it is proposed to wait and take again this discussion at next meeting. 
Proposal: mark the topic as “to be continued “ topic in order to structure the work at next RAN3.
3.3 eDRX Cycle F1

There is existing Paging DRX but no eDRX Paging:

9.3.1.40
Paging DRX 
This IE indicates the Paging DRX as defined in TS 38.304 [24].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging DRX
	M
	
	ENUMERATED(32, 64, 128, 256, …)
	Unit in radio frame.


We have two options:

· Option 1: Define one Redcap Paging eDRX for idle and one Redcap Paging eDRX for inactive

· Option 2: Define a common IE for both

Q4: which option do you prefer or any other option?

	Company
	Comment

	Nokia
	 FFS second round. There is some link with decision for NG so propose to discuss this is second round, after NG.

	Huawei
	Option 1, we should have separate IE to indicate Redcap Paging eDRX for idle and Redcap Paging eDRX for inactive. Same reason as we stated in question 3.

	Samsung 
	Same view as Nokia 

	ZTE
	FFS, The behavior of RedCap UE monitoring paging is still under discussion by RAN2. RAN3 can wait for the further progress of RAN2, and then consider how to support RedCap eDRX paging over XN/F1.

	CATT
	Maybe option2, Let’s first agree to introduce Paging eDRX in F1

	Ericsson
	Prefer option 2. The CU formulates the Paging message and sends it to DU with the new eDRX info

	Verizon
	Agree with Nokia that this can be discussed in Round 2 after NG


Moderator’s summary:

Same conclusion as above applies here.
Proposal: mark the topic as “to be continued “ topic in order to structure the work at next RAN3.
3.4 Coordination between RAN and CN

RAN2 has decided that RAN decides the eDRX parameters for RRC_inactive.

RAN2 also informed in an LS that RAN2 assumes that CN provides necessary assistance information on eDRX config. for RRC_IDLE to RAN (e.g. reusing eDRX config. defined in “CN Assistance Information for RRC INACTIVE IE” for E-UTRA/5GC.

The knowledge of the Redcap idle eDRX could help RAN to decide the Redcap RRC_inactive eDRX (RAN could for example decide to align or not).
Q5: what is your view on sending the Redcap Idle eDRX information to RAN in the Core Network Assistance Information for RRC INACTIVE IE?
	Company
	Comment

	Nokia
	OK. Sounds reasonable. But answer related to Q1.  

	Huawei
	This is a potential solution, but can be pending.

	Samsung 
	Need further discussion. 

	ZTE
	The solution is fine for us. 

	CATT
	Agree.

	Ericsson
	Why don’t we decide on this first since it was the first agreement sent to us from RAN2 LS and then go back to Q1 design?

	Qualcomm
	Maybe could take as WA, but overall design is pending

	Verizon
	Sounds a reasonable solution. 

	TMUS
	Agree that it helps the RAN by having this information


Moderator’s summary:

The proposal has support but no consensus. We could take a Working Assumption.

Proposal: WA: send the Idle eDRX Cycle for Redcap over NGAP Core Network Assistance Information for RRC Inactive IE. 
Besides, assuming that eDRX inactive is agreed by SA2 for above 10.24s, Tdoc R3-213349, R3-214033, R3-213333 propose some options to coordinate and avoid NAS retransmission issue: 

· RAN sends its decided eDRX cycle to CN and CN adapts its retransmission timer

· CN informs RAN in advance of the maximum possible eDRX inactive (based on retransmission timers it would have set) and RAN follows the guidance.

Q6: any view on above proposals?

	Company
	Comment

	Nokia
	FFS at this stage .The impact of support of eDRX > 10.24s for SA2 is much bigger that the modification of NAS timers.. We should wait SA2 outcome decision for Inactive eDRX > 10.24s.  

	Huawei
	We have proposed potential solutions, but this should wait for RAN2/SA2’s progress.

	Samsung 
	Wait for other WGs progress 

	ZTE
	Wait for other WGs progress 

	CATT
	Option 2, follow the LTE. But we can discuss it after SA2 agree eDRX is able to above 10.24s

	Ericsson
	From our understanding, the NAS timer will not be impacted as long as AMF initiates the delivery when UE is reachable. We can wait for SA2’s progress if some assistance info from RAN is needed.

	Qualcomm
	Should be left as FFS item, agree with Huawei et al


Moderator’s summary:

Wait and mark the topic as to be continued.

Proposal: mark the topic as “to be continued “ topic in order to structure the work at next RAN3.
Tdoc R3-213845 proposes that support CN buffering during RRC_INACTIVE with eDRX. It proposes to send a data pending indication from CN to RAN when the UE is unreachable and that RAN provides CN with information when and for how long the UE is unreachable. 

Q7: any view on the above indications between RAN and CN associated with a buffering in CN?

	Company
	Comment

	Nokia
	FFS pending decisions in SA2 first as explained above.  

	Huawei
	Agree with Nokia

	Samsung 
	Agree with Nokia 

	ZTE
	RAN2 needs to discuss this? 

	CATT
	Ok to discuss how to handle the buffer packet, but the solution need further considerations

	Qualcomm
	Agree with Nokia


Moderator’s summary:

Wait and mark the topic as to be continued.  
Proposal: mark the topic as “to be continued “ topic in order to structure the work at next RAN3.
3.5 Identification of Redcap UE

Early identification of Redcap Ues is discussed by RAN2 in message 1 of 4-steps RACH or message 3. For message 1 the DU receives an early indication whereas gNB-CU is not aware of RedCap UE until the capability information is acquired. Thus, before deriving UE capability information, the gNB-CU will treat the RedCap UE as a normal UE. This might be a problem according to tdoc R3-213698. 
Q8: do you think that DU should inform CU about this early indication of Redcap UE ? 

	Company
	Comment

	Nokia
	FFS progress in RAN1/2. Msg1-based early identification is not finally agreed in RAN1/RAN2.

	Huawei
	Yes, it is beneficial to let CU has early identification knowledge, e.g. early resource allocation. 

	Samsung 
	Yes. It can help to generate the configurations for RedCap UE. 

	ZTE
	Agree with Nokia

	CATT
	Agree with Nokia

	Ericsson
	This can be considered after RAN1/2 progress. Agree with Nokia

	Verizon
	Agree with Nokia/Ericsson. 


Moderator’s summary:

Wait and mark the topic as to be continued to structure the work.
Proposal: mark the topic as “to be continued “ topic in order to structure the work at next RAN3.
Tdoc R3-213845 proposes that RAN informs CN (e.g. in Initial UE Message) after identifying that the UE is a Recap UE in order for CN to “support subscription validation and any other necessary functionality which requires differentiation between RedCap and non-RedCap UEs”. 

Q9: what is your view on an indication from RAN to CN telling CN that the UE is a redcap UE?
	Company
	Comment

	Nokia
	FFS pending other WGs.

	Huawei
	FFS pending other WGs

	Samsung 
	FFS pending other WGs

	ZTE
	FFS pending other WGs

	CATT
	FFS pending other WGs

	Verizon
	FFS pending other WGs


Moderator’s summary:

Wait and mark the topic as to be continued to structure the work.
Proposal: mark the topic as “to be continued “ topic in order to structure the work at next RAN3.
3.6 Access Control 

Tdoc R3-213359 proposes to add access control information over F1 (e.g. within network access rate reduction procedure) depending on the progress in RAN2. Also, tdoc R3-213698 proposes to discuss whether  gNB-CU is allowed to change the bar information for Redcap UE.  

Q10: what is your view on information signaling over F1 related to access control? 

	Company
	Comment

	Nokia
	FFS based on RAN2 progress (if RAN2 reuses existing access categories, impact can be avoided).

	Huawei
	Agree with Nokia

	Samsung 
	Yes. This allow the gNB-CU change the accessing of the cell for RedCap UE. However, we need indicate that R3-213349 and R3-213698 are referring to two different types of accessing control, and per cell bar information in R3-213698 can be discussed in RAN3 now, while accessing control issue needs wait for RAN2 progress. 

	ZTE
	Agree with Nokia

	CATT
	It depends on whether the redcap capability including bar information can be changed, CB: # RedCap1_Workplan_Lsin will handle this.

	Ericson
	Agree with Nokia. We don’t think that the cell access for RedCap UE will change. Barring is in any case temporary

	Verizon
	Agree with Nokia


Moderator’s summary:

Wait progress in other groups. Mark this as FFS.
Proposal: mark the topic as “to be continued “ topic in order to structure the work at next RAN3.
4 Conclusion

The following is proposed:

Proposal 1: 

5 References

[1] RP-211574, Support of reduced capability NR devices
