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1. Introduction

CAICT, China Telecom, China Unicom, CMCC, Guangdong Genius, Honor, Huawei, HiSilicon, OPPO, Samsung, Spreadtrum, vivo and Xiaomi have provided a joint proposal in RP-211493 (revised from RP-211466).

The proposals are:

Proposal 1: Define new LTE UE DL categories 3bis and 4bis with single Rx antenna based on UE category 3 and 4 in TS 36.306 and TS 36.331.
Proposal 2: For LTE Cat 3bis and Cat 4bis, reuse the existing RF, RRM and performance requirements specified for DL 1bis to verify single Rx antenna performance, and add additional SDR tests to verify the peak date rate. 
Proposal 3: Task RAN2 and RAN4 to finalize the work for LTE Cat 3bis and Cat 4bis in TEI17
Proposal 4: UE reporting Category 3bis/4bis can report and therefore fall back to Cat 1bis when it roams to other regions if needed
For the initial email discussion companies are asked to provide their comments in Section 2. Companies are encouraged to provide comments with detailed reasoning (not just “support” or “object”) in order to facilitate the next round of discussion.
Please also add the contact person for your company in Section 4 when responding.
Please update the document’s name following this model before uploading:
RP-21xxxx [92-e-29-newLTE-UECat-1Rx] v001-Moderator
RP-21xxxx [92-e-29-newLTE-UECat-1Rx] v002-Moderator-CompanyA
RP-21xxxx [92-e-29-newLTE-UECat-1Rx] v003-CompanyA-CompanyB

https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_92e/Inbox/Drafts/92-e-29-newLTE-UECat-1Rx
2. Initial email discussion (Mon 08:00h UTC – Tues 11:00h UTC)
Proposal 1: Define new LTE UE DL categories 3bis and 4bis with single Rx antenna based on UE category 3 and 4 in TS 36.306 and TS 36.331.
	Company
	
	Comments and questions on proposal 1 in RP-211493

(e.g. support/no support with detailed motivations/reasons)

	Lenovo
	
	Which UL category should be signaled by UEs supporting the new DL categories 3bis and 4bis?
How can the peak rate of DL 100/150 Mbps be achieved w/o CA and MIMO?

	Apple
	
	We support the proposal to define new LTE UE categories, which can help to ensure consistent user experiences (e.g. peak data rate >50Mbps), when 1Rx UE is roaming between LTE and NR networks. Also, the expected standardization efforts can be limited too.   

	DOCOMO
	
	We are not supportive for introducing new categories which overlaps with Rel-17 NR RedCap from usecase/requirement perspectives.

	OPPO
	
	We support this proposal. R17 NR Redcap is interesting , but it is too late for the market.

	Ericsson
	
	A performance reduction is expected when removing an Rx antenna. For IOT/wearable devices using LTE cat1-bis, this was acceptable due to the low amount of generated traffic volume. However, LTE cat3/4-bis modems will create more traffic and will likely end up in low-end (smart)phones, which would degrade LTE network performance. 

LTE cat3/4-bis devices are of very similar capability as NR RedCap devices. We prefer that the wearables eco system is prospering on NR rather than on LTE, hence 3GPP should continue to work on and promote NR RedCap instead of LTE.

	Telecom Italia
	
	We are not supportive of the proposal. We completely share the issues raised by Ericsson and we are repeating the discussion we had on RedCap. These kind of devices will cause a severe degradation in the LTE networks.

	Qualcomm
	
	We have made a similar proposal in RAN#86 but it was not accepted. Since then, we have been planning without assuming Cat3/4-bis introduction. The attractiveness of changing this now is unclear.  

	Spreadtrum
	
	Due to the urgent commercial market demand and the form factor restriction on high-end wearable devices, we agree to introduce new LTE UE DL category configuring single Rx antenna and providing higher date rate than Cat 1bis. Compared with NR RedCap devices, LTE wearable devices with single antenna are more mature and can be more quickly commercialized and meanwhile the LTE network can provide wider coverage than NR in the near future.  

Considering the current definitions of UE DL Cat 3 and Cat4 in TS 36.306, when single antenna is configured, the maximum number of a DL TB size will be reduced to 75376 as shown in the third column of the table below. The new defined UE DL category can provide a peak data rate of ～75Mbps. We support to introduce a new UE DL category with peak data rate of ～75Mbps. 

From our perspective, Cat 4bis shall be with high priority, while we are open to define Cat 3bis and Cat 4bis together.
UE Category

Maximum number of DL-SCH transport block bits received within a TTI (Note 1)

Maximum number of bits of a DL-SCH transport block received within a TTI

Total number of soft channel bits

Maximum number of supported layers for spatial multiplexing in DL

Category 1

10296

10296

250368

1

Category 2

51024

51024

1237248

2

Category 3

102048

75376

1237248

2

Category 4

150752

75376

1827072

2



	Deutsche Telekom
	
	We do not support the definition of such categories for the reasons outlined by Telecom Italia and (partly) Ericsson.

Customers will not accept degradation in performance also for devices which might have restricted possibilities in terms of antennas. We also think that instead of asking for relaxation in terms of antennas, companies should invest in good antenna design in order to provide a positive user experience while keeping the system efficiency.

	Samsung
	
	We support this proposal of new UE category considering the form factor limitation of wearable devices 

	China Telecom
	
	Ok with the proposal. Considering the market demand, 3GPP requirements are needed for the certification of such devices.

	Intel
	
	The proposed LTE Cat 3/4bis device category overlaps with NR RedCap use cases and may cause market fragmentation. In LTE time the introduction of Cat1bis devices affected the adoption of the LTE Cat M2 type of devices. Potential overlap of device categories from 3GPP perspective is undesirable. Further clarifications from the proponents on possible market fragmentation and how it can be avoided are encouraged. 

	Huawei, HiSilicon
	
	Considering the urgent market need for high-end wearable device and impact to the certification process in China, we support to introduce the new DL UE categories 3bis and 4bis with 1Rx. The corresponding max DL throughput is reduced by half compared to UE Categories 3 and 4. The max UL throughput can be same as UE categories 3 and 4, i.e. UL Category 3.

As stated in the contribution, the main motivation to introduce UE DL categories 3bis and 4bis with 1Rx is due to the form factor restriction, but the modem inside is still UE Category 3 and 4. The new LTE UE DL categories 3bis and 4bis is immediate urgent market need, but RedCap specification is still under discussion, it cannot meet the current market need.

Investigation on benefits to reuse 2Rx was conducted for wearable device by vendors, unfortunately bad performance was observed.

The impact on legacy network can be made ZERO by the use of LTE UE category fallback, something which is normal for LTE but doesn't exist in NR. So operators and network vendors that do not like to have this type of devices in their network are totally “safe”.

On the other hand we see 14 companies (including operators, network vendors, UE and chipset vendors) asking for this.


Proposal 2: For LTE Cat 3bis and Cat 4bis, reuse the existing RF, RRM and performance requirements specified for DL 1bis to verify single Rx antenna performance, and add additional SDR tests to verify the peak date rate. 
	Company
	Comments and questions on proposal 2 in RP-211493
(e.g. comments on the expected specification impact)

	Apple
	Same understanding as the proposal 2 that RAN4 related work can be limited. 

	OPPO
	To reduce the workload, reusing the existing RF/RRM/performance requirements where possible is a good approach. 

	Spreadtrum
	Since the single Rx antenna performance has been specified for Cat 1bis, all the existing requirements for Cat 1bis are also applicable to the new defined LTE UE DL category. Additional SDR test is needed to verify the peak data rate higher than Cat1 bis. Thus, we support Proposal 2.

	Deutsche Telekom
	No need (see our answer to 1)

	Samsung
	We shall limit RAN4 effort by reusing the existing requirements 

	China Telecom
	Fine with Proposal 2 to only add SDR tests to limit the overall workload. 

	Intel
	In case the TEI/WI is approved, then the scope is reasonable

	Huawei, HiSilicon
	From the requirements defined for Cat 1bis, it is feasible to reuse the existing RF/RRM/Demodulation requirements, at the same time, the workload can be reused. Higher peak data rate is supported for new DL UE categories 3bis and 4bis, new SDR test can be defined, but SDR test is conducted under AWGN, no simulation is needed, only FRC (Fixed Reference Channel) needs to be defined


Proposal 3: Task RAN2 and RAN4 to finalize the work for LTE Cat 3bis and Cat 4bis in TEI17
	Company
	Comments and questions on proposal 3 in RP-211493

	Lenovo
	For RAN2 it should be feasible to complete the work in just one 1 meeting since the impacts may be only on new UE category signaling. For RAN4 we are not sure whether the work can be completed in one meeting.

	Apple
	OK with TEI17 considering the scope of the work. 

	OPPO
	Yes and we think early implementation in Rel16 should be also allowed due to the fact that market is actually ready.

	Spreadtrum
	Since the urgent commercial market demand and the minor specification work which is mainly on the UE category signaling and additional SDR test, we support to finalize the work in TEI 17.

	Deutsche Telekom
	No need (see our answer to 1)

	Samsung
	OK with TEI17 given the scope of work is quite clear and limited 

	China Telecom
	With only SDR requirements to be defined, the RAN4/2 workload would be limited.

	Huawei, HiSilicon
	As stated for Proposal 3, considering the clear work scope and the feasibility to reuse the existing RF/RRM/Demodulation requirements except SDR test, we prefer to finalize the related work in TEI17.


Proposal 4: UE reporting Category 3bis/4bis can report and therefore fall back to Cat 1bis when it roams to other regions if needed
	Company
	Comments and questions on proposal 4 in RP-211493

	Lenovo
	Proposal looks bit odd since UE capability signaling is normally not dependent on the region where the UE is located. But to ensure backwards-compatibility and allow the UE to be operated in legacy networks it looks ok that the UE reporting Category 3bis/4bis shall also report Cat 1bis.

	Apple
	Fallback mode can be further discussed in working group level. No hurry to make decision  now. 

	DOCOMO
	Fallback category to Cat1bis should be supported irrespective of when roaming or not to avoid any impacts on legacy NW. Current proposal is not sufficient to ensure NW-UE alignment on fallback category as NW does not know whether the UE fallbacks or not. If there is misalignment between NW and UE, rate matching for turbo coding is affected as it is determined based on the soft-buffer size, which depends on UE category.

	OPPO
	We understand that it means UE reporting category 3bis/4bis shall also support UE category 1bis and it should be done in explicit way i.e. category 1bis should be always reported along with UE category 3bis/4bis. For the region where 3bis/4bis category are supported it is up to network to decide on UE category. For region where 3bis/4bis category are not supported, network can only use category 1bis.

	Ericsson 
	The proposal sounds as if LTE cat3/4-bis should be limited to a certain region (i.e. China). Is that the intention? If so, how can that be done?

	Spreadtrum
	Introducing fallback to Cat 1bis can help the legacy network supporting Cat 1bis to know that the UE is configured with single Rx antenna, which gives the operators flexibility to do some network optimization. 
So we support Proposal 4.  But we are also fine with Apple’s suggestion to discuss fallback mode in WGs.   

	Deutsche Telekom
	No need (see our answer to 1)

What are “other regions” ????



	Samsung
	It shall be discussed in RAN4

	Intel
	Signalling of a fallback category for use by networks that do not support the Cat3/4bis will have to be considered as part of work. For the solution, we would prefer not to specify any region-specific UE behaviour. In our view the mention of 'roaming to other regions' in the proposal is not relevant, as fallback signalling has to be considered for any case, where the network doesn’t understand the Cat3/4bis signalling.

	Huawei, HiSilicon
	To ensure backwards compatibility and follow the principle defined for DL Cat 1bis, UE indicating support of Cat 3bis/4bis should also report support of Cat 3/4. To address the concerns from some companies, we just proposed another approach i.e. UE supporting of Cat 3bis/4bis can fall back to report Cat 1bis when it roams to certain regions. 

Having read the above comments, it makes more sense to have a simple behavior whereby the Cat1bis category is always reported by those Cta3bis/Cat4bis UEs.

This will ensure that any legacy network have no problem to handle those devices and the issues mentioned above by some companies are solved.
I guess we can continue to discuss with an updated Proposal 4 based on the above.


3. Intermediate email discussion (Tue 15:00h UTC – Wed 11:00h UTC)
4. Final email discussion (Wed. 15:30h UTC – Thu 11:00h UTC)
5. Summary
6. Contact information
	Company
	Contact person
	Email address

	Lenovo
	Hyung-Nam Choi
	hchoi5@lenovo.com

	Apple
	Yang Tang
	yang.tang@apple.com

	DOCOMO
	Shinya Kumagai
	shinya.kumagai@docomo-lab.com

	Ericsson
	Christian Hoymann
	christian.hoymann@ericsson.com

	Qualcomm
	Peter Gaal
	pgaal@qti.qualcomm.com

	Spreadtrum
	Yu Ding
	yu.ding@unisoc.com

	Deutsche Telekom
	Axel Klatt
	Axel.Klatt@telekom.de

	Samsung
	Xutao Zhou
	xutao.zhou@samsung.com

	China Telecom
	Shan Yang
	yangshan@chinatelecom.cn

	Intel
	Andrey Chervyakov
	andrey.chervyakov@intel.com





