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1	Introduction
In RAN #85 meeting, UDC for NR was discussed and it was concluded that 
· NR UDC will be addressed as Rel-17 item.
As a background, NR UDC was proposed to be in TEI16, and based on the previous discussions (e.g., see [1] and [2] among all), the scope and effort of including NR UDC were limited. During the previous RAN2 and RAN discussions, there were proposals to study and specify NR UDC in Rel-17, so that more time than TEI16 is available and therefore the performance gain of NR UDC can be better achieved. 
Technically speaking, UDC is along the line of transmission efficiency improvement, behind which the basic idea is to pursue less redundancy over the air interface, e.g., via compression and signaling enhancements. 3GPP has made progress in this domain. 
· LTE UDC has been studied and specified in Rel-15. 
· For signaling optimization, the Rel-16 WI is ongoing [3][4], which follows previous studies in RAN (FS_RACS_RAN, see TR 37.873) and SA (FS_RACS, TR 23.743).
· NR UDC has been agreed to be part of Rel-17 item package, as mentioned above.
To further pursue such efficiency improvement in Rel-17 time frame, it is meaningful to discuss possible enhancements. 
In this email, we collect companies’ view on NR UDC and other possible transmission efficiency improvements for data and signalling. 

The discussions are arranged as the following. 
In section 2, we collect companies’ views on the working scope of UDC for NR in Rel-17.
In section 3, we collect companies’ views on other possible enhancements, e.g., 
· Left over of Rel-16 RACS WI, and
· Other possible enhancements if desirable.
It is proposed to have two discussion phases:
· Phase 1: Collection of company inputs (from now on until 8th November 2019)
In this phase companies are invited to provide their views on potential work areas and objectives for NR UDC and other possible techniques for data and signaling transmission efficiency improvement in Rel-17.

· Phase 2: Stabilization and prioritization of work areas and objectives (after Phase 1 until 27th November 2019)
This phase is based on input from phase 1 and aims at consolidated work areas and objectives. 

2	Discussion on NR UDC in Rel-17
From the previous discussions, one possible observation is that NR UDC can largely reuse the existing mechanism adopted by LTE UDC. Question 1 is to confirm this understanding as possible guidance for further work in Rel-17. 

Question 1: Do you agree that NR UDC shall reuse LTE UDC mechanism as a baseline?

Table 1 
	Company name
	Response to Q1 (Yes/No)
	Comments if any

	Huawei, Hisilicon
	Yes
	We think UDC is a very useful feature to improve the performance for data transmission and shall be supported in Rel-17. To reuse LTE UDC is the simplest way for standardization.

	ChinaTelecom
	Yes
	

	Qualcomm Incorporated
	Yes, but we think some changes are needed for NR
	LTE UDC makes sense as a baseline for NR UDC. But Improvement should be studied to make the UDC mechanism much more flexible for NR system and achieve NR throughput requirement for example to make it more optimized for higher throughputs.

	MediaTek
	Yes
	It is essential to adopt LTE UDC to align the voice coverage. Enhancement can be considered if sufficient TU is allocated. 

	CATT
	Yes
	LTE UDC is the baseline. Enhancements can be considered.

	Ericsson
	Yes
	Yes, we think this is important to ensure a feasible scope. We also agree with Mediatek that the main use case is for coverage mainly for voice.

	vivo
	Yes
	We expect the LTE UDC like solution can be reused in NR at least for RLC AM bearer in NR single connectivity scenario. It seems natural to take LTE UDC as a baseline. 

	InterDigital
	Yes
	However, further enhancements to UDC should not be a priority for R17 NR. We think that if approved for R17, the scope of work on UDC should be limited and only use LTE UDC as baseline.

	CMCC
	Yes
	We agree LTE UDC shall be the baseline for NR. 
And the enhancement for supporting UL Signaling Compression and DL Data/Signaling Compression can also be considered after the baseline is settled. 

	Xiaomi
	Yes
	Agree that LTE mechanism is the baseline. 

	Futurewei
	Yes
	LTE UDC scheme can be taken as baseline for NR UDC;
Further enhancements for expanded uses cases may require a study phase for feasibility assessment.

	ZTE
	Yes
	Since sufficient discussion has been made in LTE on UDC, we think there is no need to re-open such discussion and LTE UDC shall be reused in NR.

	OPPO
	Yes
	We think we can take LTE based solution as the baseline, and whether further enhancements are needed could be further discussed but not prioritized.

	China Unicom
	Yes
	Agree to use LTE mechanism as the baseline, and further enhancement should be considered.

	Samsung
	Yes
	LTE UDC can be the baseline since Rel-14 LTE UDC has been discussed over many meetings and quite stabilized. We can focus on paving the way to settle LTE UDC to NR with the first priority. We are fine to discuss further enhancements after stabilizing NR UDC.



------------------------------------------------------Summary of ph 1, Q1---------------------------------------------------------
Question 1: Do you agree that NR UDC shall reuse LTE UDC mechanism as a baseline?
14 companies provided views to Q1. 
· All companies agree that NR UDC reuses LTE UDC mechanism as baseline. 
· And, 7 companies think further enhancement can be considered under certain conditions, e.g., if time allows, or only considered as lower priority, or should have a study phase before making a conclusion on possible enhancements.
Therefore one possible way-forward is to have such baseline as guidance for further work. 
--------------------------------------------------end of summary, ph1, Q1---------------------------------------------------------

Furthermore, in Rel-17 it may be useful to extend the use cases for NR UDC so that the efficiency improvements are achievable for more cases. 
The first aspect to check is whether NR UDC can be extended to dual connectivity. 
Question 2: Do you agree that NR UDC can consider extension to DC case?
Table 2 
	Company name
	Response to Q2 (Yes/No)
	Comments if any

	Huawei, Hisilicon
	Yes
	We don’t see much complexity to extend UDC to EN-DC case. In LTE UDC is already supported and once NR supports UDC as well, there is no blocking issue to support it for EN-DC.

	ChinaTelecom
	Yes but NR-only case first
	In Rel-17, we suggest NR-only case would be prioritized. It can be extended to DC case when NR-only case is completed.

	Qualcomm Incorporated
	Yes with low priority.
	Requires further investigation on feasibility. One issue we are concerned about is loss (in split bearer case) on one leg impacting the recovery on the other leg. We see this being more common for DC so maybe a better mechanism is needed in PDCP to recover from these scenarios.

	MediaTek
	Yes
	We support the intention. 

	CATT
	Yes
	We think this is useful, as with such extension both legs in DC can enjoy the transmission efficiency improvement. Also the extra complexity of having NR UDC for DC case seems limited compared to only having it for non-DC case.

	Ericsson
	Yes, with low priority.
	The motivation for UDC is less clear in case of DC since then the UE has more UL resources and in such scenarios coverage is not a problem. As indicated, we prefer to reuse the LTE feature as much as possible in order to keep the size of the WI small enough. However, we think that the scope for NR UDC can be the same as for LTE UDC, e.g. only support UDC for non-split bearers.

	vivo
	Yes with low priority
	We can first prioritize the NR SA case. After that, if we have time, we can further discuss the mechanism for DC case. 

	InterDigital
	Yes but only if there is no added complexity
	We agree with Ericsson, if we extend it to DC it should be limited to only non-split bearers, like in LTE, with minimal additional work required.  

	CMCC
	Yes
	We are open to support more scenario, like EN-DC, NR-DC.

	Xiaomi
	Yes
	We think it is useful to extend to DC case. 

	Futurewei
	Yes with low priority
	UDC should mainly target for coverage enhancement.

	ZTE
	Yes
	DC case can be considered.

	OPPO
	Yes with low priority
	We consider the SA case should be prioritized, while the DC case may be considered after further clarification.

	China Unicom
	Yes
	We support to extend NR UDC for EN-DC and NR-DC scenarios.

	Samsung
	Yes with lower priority
	We expect that the extension to split bearer would not be that difficult, technically. However, we need to first justify the motivation. In this respect, we have similar view with Ericsson.




------------------------------------------------------Summary of ph 1, Q2---------------------------------------------------------
Question 2: Do you agree that NR UDC can consider extension to DC case?
14 companies provided views to Q2. 
· All companies agree that NR UDC can be extended to DC case. 
· 7 companies suggest lower priority for such extension. 
Therefore one possible way forward is to include such extension. Please see Ph2 discussions.   
--------------------------------------------------end of summary, ph1, Q2---------------------------------------------------------

Furthermore, as LTE UDC is only for RLC AM mode, it is useful to consider the possibility to extend it to RLC UM mode in NR UDC in Rel-17, e.g. for use cases such as IIoT and MTC. In these use cases, it may be possible to optimize the UDC mechanism based on, e.g., limited data buffer due to device cost and characteristics of data content. 
In addition, for NR UDC for RLC AM mode, there may be also some missing packets due to PDCP discard timer, and then the recovery mechanism may be started. It is suggested to also consider enhancing NR UDC to solve the issue.
Question 3: Do you agree that NR UDC can consider extension to RLC UM mode/packet discard?
Table 3
	Company name
	Response to Q3 (Yes/No)
	Comments if any

	Huawei, Hisilicon
	Yes if time allows
	We see potential benefits on supporting UM mode/packet discard as well, with the assumption that the same mechanism as LTE UDC is reused as much as possible.

In context of URLLC/IIOT applications, we observe gains to apply UDC to RLC UM mode and the reliability issue needs to be addressed. 

Regarding the packet discard, in case of delay critical QoS flows with stringent delay budget, it is the case that the PDCP SDU may be discarded thereby causing SN mismatch. Therefore, how to handle the packet discard for UDC can be discussed further.

	ChinaTelecom
	Yes
	We support to extend NR UDC for UM mode, which is useful for use cases including IioT and MTC as mentioned.

	Qualcomm Incorporated
	Yes
	RLC UM allows packet loss so further investigation may be needed to support this, e.g., no updates to the compression memory in this case.

	MediaTek
	Yes
	We also support to extend NR UDC to cover UM. Same understanding as QC that some investigation is needed, but required change seems acceptable.

	CATT
	Yes
	To extend NR UDC for RLC UM mode seems useful. Details can be FFS but we do not foresee significant complexity in the potential mechanisms. 

	Ericsson
	No
	There seem to be significant work needed to support UDC for UM as UDC requires loss-less communication, which of course UM does not provide. In LTE, UDC only works with AM. It may require introduction of new kinds of dictionaries and that would require more investigations, e.g. how the NW side could handle multiple dictionaries, To introduce this would likely take a lot of time.

	vivo
	
	We would like to expect further motivation for RLC UM. The use case for RLC UM which needs UDC needs to be clarified first.

	InterDigital
	No
	We think that for Rel-17 we should limit the scope of the work to the baseline LTE functionality.  Extensions to UDC for RLC UM may require additional work and investigation and should not be prioritized for Rel-17.

	CMCC
	Yes
	We support to extend NR UDC for UM mode.

	Xiaomi
	Yes
	Details can be further studied. 

	Futurewei
	Yes but
	This work would fall into the part that needs a study phase first.

	ZTE
	No
	We don’t see the urgent need to extend NR UDC for UM mode in Rel-17. UM mode are usually used for streaming services or URLLC services. For streaming services, since the packet of streaming services has already been compressed by codec, we don’t see clear gain to use UDC for the streaming services. For the URLLC services, it seems the UDC may increase the latency and has negative impact on the reliability (e.g. the lost of one packet may cause some problem to the reception of following packets).

	OPPO
	No
	We  share the same view as Ericsson and ZTE

	China Unicom
	Yes
	NR UDC can consider extension to RLC UM mode, and this will be useful for certain scenarios, e.g. uRLLC and IIoT, but the complexity should be further studied.

	Samsung
	Yes with lower priority
	We expect that the extension to split bearer would not be that difficult, technically. However, we need to first justify the motivation. In this respect, we have similar view with Ericsson.



------------------------------------------------------Summary of ph 1, Q3---------------------------------------------------------
Question 3: Do you agree that NR UDC can consider extension to RLC UM mode/packet discard?
14 companies provided views to Q3. 
· 4 companies do not support such extension. 
· 10 companies support such extension, where 1 company want to first study on it, and 1 company suggests lower priority. 
Since there is majority’s support for such extension, it seems meaningful to continue the discussion in Ph2. 
--------------------------------------------------end of summary, ph1, Q3---------------------------------------------------------

Furthermore, LTE UDC is only for uplink data traffic and the reason is that uplink capacity improvement is becoming an urgent requirement to address the increasing amount of UL traffic in the network. However, with the conclusion of the UDC gains, it can be observed that the compression efficiency gain is significant for uplink, and it is expected that it can also bring similar gains if such compression mechanism is applied for downlink, e.g. for IIoT scenario.
So it may be possible to consider applying the data compression mechanism for downlink in Rel-17.
Question 4: Do you agree that the compression mechanism defined in LTE UDC can be extended for downlink for NR?
Table 4
	Company name
	Response to Q4 (Yes/No)
	Comments if any

	Huawei, Hisilicon
	Yes if time allows
	For downlink transmission, we understand that the transmission efficiency gains apply to this direction as well and if time allows, this can be discussed in Rel-17.

	ChinaTelecom
	neutral
	The compression efficiency gain for downlink can be foreseen. However, comparing to reuse LTE UDC for NR UL, the extension of UDC for downlink needs more study. It can be difficult to complete its specification in R17 WI.

	Qualcomm Incorporated
	No
	We haven’t seen the clear use case on downlink to have compression mechanism.
(But should take into account whether NR can achieve the higher downlink throughput w/o compression mechanism)

	MediaTek
	Only if gain can be shown.
	It is not clear to us whether there is a needed to compress DL data or signaling. 

	CATT
	Maybe
	There would be some benefit to support compression in DL to improve the transmission efficiency. But the situation for DL is not the same as UL. For UL it is easier for UE to decide whether to compress via UDC or not. For DL, how to decide by network should be studied. If time allows, we can put a study to it first.

	Ericsson
	No
	For uplink it was mainly for coverage. But we do not see a strong use case for downlink. We prefer to have a focused WI to make it easy to fit in Rel-17, hence we want to focus on what is important, which we understand is uplink. RAN2 would need to add new procedures, control PDUs, etc. 

	vivo
	No
	The gain of UDC has been fully studied in LTE. Unlike the UL traffic (most are service request like message), the DL traffic is variable, such as video, file download etc. Hence, it cannot be assumed that the similar gain of UDC can be achieved when UDC-like mechanism is extended to DL. More study is needed before making a decision to introduce UDC-like mechanism in DL.

	InterDigital
	No
	We also don’t see a clear use case for downlink and we should focus our UDC Rel-17 efforts on important functionality only.  

	CMCC
	Yes
	After we finish LTE baseline for NR UDC, if time allows, we support to consider DL data/signaling compression. In addition to IioT use case mentioned by moderator, another use case is to compress the DL RRC reconfiguration message, which would exceed the limitation of RRC PDU size 9 Kbyte.

	Xiaomi
	NO
	Not sure about the performance gain and time budget to do this. 

	Futurewei
	Yes with low priority and if time allows
	This aspect would also need a study first.

	ZTE
	No
	The gain of UDC is mainly for coverage, and we don’t see urgent need for this in DL.

	OPPO
	No
	We are also not sure about the use case and corresponding gain for the downlink.

	China Unicom
	Yes
	If time allows, we support to study NR DL UDC. 

	Samsung
	No
	It may be a straight-forward way to extend UDC to DL case as RAN2 did for ROHC. However, the motivation should be justified. It seems that the majority already wonder if the motivation is clear.



------------------------------------------------------Summary of ph 1, Q4---------------------------------------------------------
Question 4: Do you agree that the compression mechanism defined in LTE UDC can be extended for downlink for NR?
14 companies provided views to Q4. 
· 7 companies do not support such extension. 
· 3 companies seem to be neutral or want to understand the potential gain first. 
· 4 companies show support for such extension, but mostly under the condition of sufficient time budget.  
Since there is quite distributed view on Q4, the suggestion from Rapporteur is to put it in the category of “other possible enhancements/extensions”. 
--------------------------------------------------end of summary, ph1, Q4---------------------------------------------------------

Besides the previous questions, the following can be further asked. 
Question 5: Do you see any other aspects to take into account in UR UDC work scope?
Table 5
	Company name
	Response to Q5 (Yes/No)
	Comments if any

	Qualcomm Incorporated
	Yes
	See our answer to question 1, we think there are enhancements that can be considered to optimize UDC implementation to improve performance to accommodate the higher throughputs in NR, new use cases and RLC UM support.

	MediaTek
	Yes
	Since transmission efficiency improvements is the target, enhancements for TCP fits in category. In fact, one of the benefit of UDC is to compress TCP ACK to improve performance.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



------------------------------------------------------Summary of ph 1, Q5---------------------------------------------------------
Rapporteur suggests collecting companies’ view on whether to support TCP enhancements in this WI.
--------------------------------------------------end of summary, ph1, Q5---------------------------------------------------------


3	Discussion on other techniques for data and signalling transmission efficiency improvement 
3.1 Further signalling enhancements in Rel-17
In [4] the status of the Rel-16 RACS WI was summarized. It has been concluded that this Rel-16 WI only specifies the segment of the UE capability information. However, it is noted that Rel-16 segmentation mechanism has a generic design from ASN.1 point of view so that it may be applicable for other uplink and downlink RRC messages in the future.
Therefore, the following question is to check companies’ view of extending the Rel-16 segmentation mechanism (defined in RACS WI) to other possible RRC signalling.
Question 6: Do you think it is beneficial and useful to apply the Rel-16 segmentation mechanism (defined in RACS WI) for other RRC signaling?
Table 6
	Company name
	Response to Q6 (Yes/No)
	Comments if any (e.g., for which UL/DL RRC signaling(s)?)

	Huawei, Hisilicon
	No
	We haven’t yet identified other RRC signaling which are essential to apply segmentation. By using delta configuration seems already sufficient. 

	ChinaTelecom
	No
	We don’t see any other RRC signaling needs segmentation so far.

	Qualcomm Incorporated
	Yes
	We support DL segmentation to be done as part of TEI16, but if not then we support specifying it in release-17.
We do not see a need of applying UL segmentation for other UL RRC messages.

	MediaTek
	No.
	We do not think segmentation is a good solution.

	CATT
	Yes
	If the segmentation is not supported in Rel-16, it can be involved in this WI since the modifications would be straight forward. Perhaps the only point should be discussed is the maximum of the segments.

	Ericsson
	Yes
	Agree with Qualcomm.

	vivo
	No
	Similar as HW and CT, we find no essential RRC signaling needs segmentation.

	InterDigital
	No
	It is not clear at this point which additional RRC signaling requires segmentation.  If there is one identified we think it can be handled in TEI.  

	CMCC
	Maybe
	No strong view. RACS can be extended to support segmentation for other RRC signaling. We are open to do it in TEI 16 or R17.

	Futurewei
	No
	Segmentation itself would not compress signaling (to the contrary, it would increase the total overhead). This would need study to identify the benefit first.

	ZTE
	No
	We don’t see the urgent need to support the DL segmentation.

	OPPO
	Yes
	We consider the me mechanism for RACS can be used for othe signaling.

	Samsung
	Yes
	As we agreed in TEI16, the segmentation method can be extended to DL RRC messages since it has a general framework.



------------------------------------------------------Summary of ph 1, Q6---------------------------------------------------------
Question 6: Do you think it is beneficial and useful to apply the Rel-16 segmentation mechanism (defined in RACS WI) for other RRC signaling?
12 companies provided views to Q6. 
· 7 companies do not support such extension. 
· 4 companies support it.  
· 1 company seems neutral. 
Considering majority’s preference here, the suggestion from Rapporteur is to put it in the category of “other possible enhancements/extensions”. 
--------------------------------------------------end of summary, ph1, Q6---------------------------------------------------------

Another aspect related to Rel-16 RACS WI is the delta signalling with UE capability ID. For this aspect, there were some discussions under RACS WI, however, it is possible to postpone it to Rel-17 due to lack of time. 
Therefore, the following question is to check companies’ view of this aspect, e.g. whether it is beneficial and useful to continue discussions.  
Question 7: Do you think it is beneficial and useful to specify the delta signaling with UE capability ID in Rel-17 if the mechanism cannot be completed in Rel-16 RACS WI?
Table 7
	Company name
	Response to Q7 (Yes/No)
	Comments if any

	Huawei, Hisilicon
	FFS
	We see some benefits to have simple delta signaling but we are not sure whether this is such essential for Rel-17.

	ChinaTelecom
	Yes
	The delta signaling has obvious efficiency gain as a relatively clear mechanism.

	Qualcomm Incorporated
	No
	We would stick to the basic mechanism defined in release-16 and see how the market adopts the feature.

	MediaTek
	Yes, second priority
	As second priority, we support to have simple solution to enable delta UE capability.

	CATT
	Yes
	We are OK to consider this if the solution is simple and doesn’t take too much time.

	Ericsson
	No
	It was discussed and agreed in RAN2 not to support it. This due to complexity both for the UE and for the NW, e.g. it must be ensured that each delta must be comprehendible. We agree with Qualcomm that what is being specified in Rel-16 are two good features to cope with large UE capabilities.

	InterDigital
	No
	We agree with Qualcomm. 

	CMCC
	Yes, second priority
	Agree with MediaTek and CATT.

	Futurewei
	It depends on the progress in R16
	If it is not completed in R16 due to time limit, but the benefits are identified, yes, it can be considered in R17;
If it is not completed in R16 due to lack of consensus of benefit, no for R17, unless materially new input emerges. 

	ZTE
	No
	This has been discussed and excluded from Rel-16 RACS. And we don’t see the need to re-open such discussion in Rel-17.

	OPPO
	Yes, second priority
	Agree with MTK and CATT.

	China Unicom
	Yes
	We think delta signaling could be considered if have time.

	Samsung
	No
	We already have Rel-16 solutions to cope with the same issue. Further optimization could be considered later. 



------------------------------------------------------Summary of ph 1, Q7---------------------------------------------------------
Question 7: Do you think it is beneficial and useful to specify the delta signaling with UE capability ID in Rel-17 if the mechanism cannot be completed in Rel-16 RACS WI?
12 companies provided views to Q7. 
· 4 companies don’t think it beneficial/useful to specify delta signaling with UE capability ID.
· 6 companies support it, with lower priority or when time allows.  
· 2 companies do not have clear preference for the time being (e.g., based on R16 output). 
As there is slight majority here, it seems possible to continue the discussions in Ph2. 
--------------------------------------------------end of summary, ph1, Q7---------------------------------------------------------
3.2 Other possible enhancements to data and signalling transmission efficiency in Rel-17
LTE UDC is only addressing user plane data. For signalling aspect, it may be interesting to consider the compression. During RACS, some papers had provided some analysis on use case, benefits and possible solutions. In general, the intention of compression on signalling is to reduce the actual size of these signalling in Uu interface, and thus transmission efficiency can be improved. It is open to consider uplink signalling and downlink signalling. 
Question 8: Do you think it is beneficial and useful to consider the compression mechanism on signalling?
Table 8
	Company name
	Response to Q8 (Yes/No)
	Comments if any

	Huawei, Hisilicon
	FFS
	Compared with segmentation, we see more benefits to have compression. But we are not sure whether it is such essential for Rel-17.

	ChinaTelecom
	neutral
	Compression of signaling can be useful. However, the specification progress can be complicated.

	Qualcomm Incorporated
	Yes
	We think UDC, if specified, may be beneficial for UL RRC messages whose content can get large, e.g. UE capabilities.

	MediaTek
	Yes
	We do not think segmentation is a good solution. Same view as QC on UE capability.

	CATT
	Yes
	Agree with QC and MTK on UE capability.

	Ericsson
	FFS
	We think that the main use case of UDC is DRBs. We also have some concerns of additional work load.

	vivo
	No
	It is not essential. Compared with the gain of applying UDC on data, the gain of applying UDC on signalling seems neglect, since the amount of signalling is much less than the amount of data.

	InterDigital
	No
	As this is not essential it should not be a priority for Rel-17. 

	CMCC
	Yes
	LTE UDC shall be the baseline. 
If time allows, we support to study both UL signaling and DL signaling compression. Different from segmentation, compression can improve the spectrum efficiency by reducing the total bits.

	Xiaomi
	Yes
	Agree with QC, MTK and CATT.

	Futurewei
	FFS
	Hopefully RRC signaling is only a small part of over-the-air transmission, and the benefit of signaling compression to overall system performance should be evaluated first.


	ZTE
	No
	Since the main usage of UDC is for UL coverage and the only concerned UL message is UE capability information, for which the segmentation is supported already in R16, we don’t see the urgent need to discuss the compression of siganling in R17. 

	OPPO
	No
	We also consider this is not essential, especially considering the tool we have already designed.

	China Unicom
	Yes
	It is useful to consider the compression mechanism on signaling. we should discuss more about when and how to trigger compress signaling and which signaling should be compressed.

	Samsung
	No
	We don’t need a totally different solution for the same issue.



------------------------------------------------------Summary of ph 1, Q8---------------------------------------------------------
Question 8: Do you think it is beneficial and useful to consider the compression mechanism on signalling?
14 companies provided views to Q7. 
· 4 companies don’t think it beneficial/useful.
· 6 companies support it.
· 4 companies are neutral or suggest it FFS. Among these companies, there seem to be concern on complexity or time budget. 
As there is slight majority here, it seems possible to continue the discussions in Ph2. 
--------------------------------------------------end of summary, ph1, Q8---------------------------------------------------------


In this subsection, companies are invited to share their views on other possible topics along the line of improving the data and signalling transmission efficiency in Rel-17. The following table is used to capture companies’ input if any. 
Question 9: Do you see other possible ways to improve data and signalling transmission efficiency?
Table 9
	Company name
	Response to Q9 (Yes/No)
	Comments if any

	MediaTek
	Yes
	For data transmission efficiency improvements, we can consider enhancements for TCP. Please refer to RP-192065 / RP-192066.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



------------------------------------------------------Summary of ph 1, Q9---------------------------------------------------------
Rapporteur suggests collecting companies’ view on whether to support TCP enhancements in this WI. 
--------------------------------------------------end of summary, ph1, Q9---------------------------------------------------------


4 Phase 2 discussions
After the companies’ views in section 2 and 3, Rapporteur provides tentative summary of the Ph1 discussions. Based on these, in this section we continue with Ph2 discussions. 
The intended output of Ph2 is to figure out a work scope on R17 UDC and Further Transmission Efficiency Improvements (FTEI). 

Potential Work scope of Rel-17 UDC and Further Transmission Efficiency Improvements (FTEI)
In Table 4-1 some potential work objectives are listed based on ph1 summary. 
Table 4-1 Potential work scope
	Potential work objectives
	Description

	[UDC-1]
To specify NR UDC mechanism
	· This item is of 1st prioirty
· Use LTE UDC mechanism as baseline. 

	[UDC-2]
To support NR UDC for DC case
	· This item is of 2nd priority

	[UDC-3]
To extend NR UDC to RLC UM case
	· This item is of 2nd priority
· To have a study phase before concluding on support it in R17

	[FTEI-1]
To specify the delta signalling with UE capability ID
	· This item is of 2nd priority
· Use Rel-16 studies/work as baseline, and strive for simple solution

	[FTEI-2]
To support compression for control signalling
	· This item is of 2nd priority
· To have a study phase before concluding on support it in R17


 
Rapporteur would like to collect in Table 4-2 companies’ views on the potential work scope above.
Table 4-2 Views/Comments to the potential work scope
	Company name
	Comments if any

	Ericsson
	We think UDC-1 and UDC-2 (only considering non-split bearers) is what is specified in LTE specifications. This can be added to NR specifications in a small and well-defined WI which easily can fit in Rel-17.

UDC-3 (i.e. RLC UM) seem to require a study-phase and would require more TUs, hence we do not think we can do this in Rel-17.
FTEI-1 was discussed extensively in the RACS item but was excluded for good reasons. In addition, it would not fit in to a small and well-defined WI.
FTEI-2 (i.e. compression for control signaling) seem to require a study-phase and would require more TUs, hence we do not think we can do this in Rel-17.

	Huawei
	We also agree UDC-1 and UDC-2 are the most important aspects to have for Rel-17. For other remaining aspects, we acknowledge UDC-3 is nice to have. FTEI-1 and FTEI-2 seem not that essential for Rel-17.

	CATT
	We agree with Huawei that UDC-1 and UDC-2 are important for R17 work scope. 

Besides, we tend to think UDC-3 is also useful to extend the use case of UDC to vertical applications. When it comes to TU or effort to spend, we think UDC-3 is manageable. As some companies commented in phase 1, the change maybe not to update the compression memory/buffer. There is not too much work foreseen. From rapporteur point of view, we believe it would be good to hear views from more companies on UDC-3. 

For FTEI-1 as Ericsson pointed out this is well studied in Rel-16, so in this sense if we aim at concluding it in R17 it shall be possible. The procedure as well as solution is well understood, so we do not think much time would be necessary for this. Again, good to hear views from more companies. 

For FTEI-2, this needs a study phase. Considering the workload and TU required, this can be considered in later release. 

	Futurewei
	UDC-1 and UDC-2 for non-split bearer can be considered as the fundamental items of a R17 WI using LTE UDC as baseline.
UDC-3 is an extension that would need a study phase, if there is sufficient interest and available TU.
Considering the overall R17 workload, FTEI-1 and FTEI-2 are of lower priority for TUs, and they can be excluded in R17 UDC WID. 

	CMCC
	Generally, we are supportive on all of the UDC-1/2/3 and FTEI-1/2. We think at least UDC-1/2/3 should be inside the R17 scope.
We see benefits on supporting UM mode UDC for IIoT traffic and supporting UDC for EN-DC scenario. Although in LTE the motivation for UDC is mainly to extend VoLTE coverage, it’s better to support more use cases for 5G UDC commercialization. 

	Apple
	It will be beneficial if FTEI-2 is included in the R17 scope, as it allows for size reduction of over-the-air messages, thereby improving transmission efficiency. As an example, we have seen in some cases that size for some UL Signaling messages could be reduced by > 50%. This can work in conjunction with RRC Message Segmentation discussed in Rel 16.

	Samsung
	In general, we are fine with UDC-1, UDC-2, and additionally UDC-3 if time allows.

	SoftBank
	We believe UDC-1 and UDC-2 are very important, and should be prioritized in Rel-17. Other objectives can be done if time allows. 

	ChinaTelecom
	We support that UDC-1/2/3 are included in Rel-17 scope. FIE-1/2 are also beneficial which can be handled later considering time limitation.



----------------------------------------------Summary of ph 2, potential scope of WI-------------------------------------------
9 companies provided views on the scope of WI:
· It seems all companies agree to support UDC-1/2 in the WI;
· 8 companies expressed views on UDC-3, where 3 companies support UDC-3 as part of WI objectives, 4 companies support if time allows, and 1 company does not support it. 
· Most of the companies think FTEI-1 and FTEI-2 are not urgent in Rel-17 or can be put to low priority. 1 company shows high interest in FTEI-2.

Based on views collected in phase 2, the following proposals are made:
Proposal 1: The following contents are identified as potential WI objectives for Rel-17 NR UDC WI.
· [UDC-1] To specify NR UDC mechanism
· [UDC-2] To support NR UDC for DC case
· [UDC-3] To extend NR UDC to RLC UM case
· [FTEI-1] To specify the delta signalling with UE capability ID
· [FTEI-2] To support compression for control signalling
UDC-1/2 should be included in the WI objectives. UDC-3 can be included if time allows. Whether FTEI-2 is also included in WI can be further discussed in RAN plenary.

------------------------------------------------End of ph 2, potential scope of WI----------------------------------------------

Further views collection on new proposals
According to ph1 discussion, some new proposals are proposed, e.g. UDC optimization and TCP enhancements. Since UDC optimization would be considered in [UDC-1], rapporteur would like to collect companies’ views on TCP enhancements as proposed in RP-192065 / RP-192066. If there is majority support, this objective can be moved into potential work scope.
Question 10: Do you think it is beneficial and useful to support TCP enhancements in Rel-17?
Table 4-3 Views/Comments to Q10
	Company name
	Response to Q10 (Yes/No)
	Comments if any

	Ericsson
	-
	We do not think we should mix these work items. UDC can be a small and well-defined work item addressing well-defined use cases, and we prefer to keep it that way.

	Huawei
	
	Agree with Ericsson.

	CATT
	
	It is better to consider it separately, i.e. not involved in UDC WI. 

	Futurewei
	No
	Enhancement for TCP related issues should be considered separately from UDC works.

	CMCC
	No
	Separate WI is better.

	Samsung
	No
	



------------------------------------------------------Summary of ph 2, Q10------------------------------------------------------
Based on views collected in ph2, the following suggestion is made:
Rapporteur suggests TCP enhancements are not included in Rel-17 NR UDC WI.
------------------------------------------------------End of ph 2, Q10-------------------------------------------------------------

Other possible enhancements/extensions
Based on summary of ph1 discussion, there are some other possible enhancements/extensions, as listed in Table 4-4. A few points to note here
· These items, based on the collected ph1 input, received relatively less support or views that seem to be quite distributed. Therefore, Rapporteur has not included them in the potential work scope in Table 4-1. 
· If companies feel these items needed in the work scope, or see motivations not fully explained in ph1, or other arguments considered useful/constructive, please insert them to Table 4-4 below. Rapporteur will consider a summary of them. 

Table 4-4 Further comments/views on other possible enh./etx.
	Possible enh./ext.
	Description
	Please insert your comments/views here if any

	Item 1
	To extend UDC mechanism to DL transmissions
	Ericsson: Same as above, this would require significant additional effort compared to do a copy-paste exercise from LTE. Further, we do not think this addresses the main use case for UDC, i.e. enhancing voice coverage for uplink.

CATT: this requires study phase, we can consider it in later release.

CMCC: We are ok to left it for later release.

Apple: We agree with responses from CMCC and CATT and prefer to focus on UDC DRB Data Compression for Uplink direction only in Release 17.

	Item 2
	To extend Rel-16 segmentation mechanism (defined in RACS WI) for other RRC signaling
	Ericsson: It has been agreed to do DL RRC segmentation as a TEI16.

CATT: Agree that this can be removed from the wish list given the progress made in Reno ran2 meeting. 




--------------------------------------------Summary of ph 2, other possible enh./etx.-----------------------------------------
Based on views collected in ph2, the following suggestion is made. 
Rapporteur suggests DL data compression is not included in Rel-17 NR UDC WI.

--------------------------------------------End of ph 2, other possible enh./etx.--------------------------------------------------

5	Conclusions 
The potential scope of Rel-17 NR UDC WI is discussed in a two-phase email discussion. Based on views collected, the following proposals are made on the WI scope. 

Proposal 1: The following contents are identified as potential WI objectives for Rel-17 NR UDC WI.
· [UDC-1] To specify NR UDC mechanism
· [UDC-2] To support NR UDC for DC case
· [UDC-3] To extend NR UDC to RLC UM case
· [FTEI-1] To specify the delta signalling with UE capability ID
· [FTEI-2] To support compression for control signalling
UDC-1/2 should be included in the WI objectives. UDC-3 can be included if time allows. Whether FTEI-2 is also included in WI can be further discussed in RAN plenary.

Although the TU requirements have not been discussed for this potential WI, it seems reasonable to scale the time budget based on the agreeable work scope. Therefore, the rapporteur makes the following proposal as a starting point for further discussions. 

Proposal 2: If only UDC-1/2/3 are included in WI objectives, it is suggested to start the UDC WI from Sep. 2020. If FTEI-2 is further included in WI objectives, it suggested to start the UDC WI from March 2020.
6	Proposed way forward/actions for RAN#85
Following Proposal 1 and 2, a WID is proposed in [7]. It is suggested that RAN plenary discuss and finalize the Rel-17 NR UDC WID based on [7].
Potential TU request table is shown below for reference.
	Alternatives
	RAN2
#110
	RAN2
#111
	RAN2
#111bis
	RAN2
#112
	RAN2
#113
	RAN2
#113bis
	RAN2
#114

	Option1: include UDC-1/2
	　
	　
	　
	　
	2
	2
	2

	Option 2: include UDC-1/2/3
	　
	　
	1.5
	1.5
	1.5
	1.5
	1.5

	Option 3: include UDC-1/2/3 and FTEI-2
	2
	2
	2
	2
	2
	2
	2
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