Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #77
R2-120293
Dresden, Germany 6th~10th February 2012
Agenda Item:
6.6
Source: 
Qualcomm Incorporated 

Title:  
Report of the email discussion [76#36]
Document for:
Discussion, Decision
1 Introduction
In RAN2#76, companies agreed to have this email discussion:

[76#36] - LTE: Handling of FDD/TDD capabilities [QC]

-
Discuss how to realize handling of FDD/TDD capabilities. 
-
This email discussion will only be kicked-off after the RAN-54 if RAN agrees that a solution is needed.

-
See LS to RAN in R2-116557. 

-
Note that solutions other than those listed in the LS may be discussed
=>
Intended outcome: Email discussion report and CRs if considered needed
The RAN-54 plenary has indeed addressed this topic and consequently sent an LS to RAN2 (reference) with these conclusions:

(a) 3GPP RAN believes that the issue discussed in the incoming LS does exist, i.e. UEs may have some different capabilities/FGI settings for LTE FDD and for LTE TDD modes, e.g. in the areas related to inter-RAT support.

(b) 3GPP RAN recognized that the issue is time sensitive, and agreed that a full mobility solution would be needed for idle mode and connected mode, preferably within the next quarter, and from Rel-9 onwards as no inter-mode mobility use case for “dual duplex mode” UEs was identified for Rel-8.

(c) 3GPP RAN expects RAN WG2, and RAN WG1 where necessary, to identify a “subset of UE capabilities and FGIs that is allowed to be different for dual duplex mode UEs”. 3GPP RAN #55 will take the final decision on this subset. Note that RAN1 and RAN2 should consider features of all Releases for this, including Release 8.

(d) 3GPP RAN also expects RAN WG2 to develop a solution that can address the above case of UEs having some different capabilities/FGI settings for LTE FDD and for LTE TDD modes. The flexibility of this solution will be limited by the subset of point (c). 
(e) 3GPP RAN kindly asks SA WG2 to assist RAN2 where necessary on the idle and connected mode components of the issue.
(f) CT1 is kindly asked to take note of this important work, given that, depending on the solution, there may also be some changes needed to their specifications
The plenary also formulated these requests:

To RAN1 and RAN2: RAN asks RAN2, and RAN1 where necessary, to identify a “subset of UE capabilities and FGIs that is allowed to be different for dual duplex mode UEs”, and feed back to RAN #55

To RAN2: RAN kindly asks RAN2 to develop a solution for Release 9 onwards, preferably within the next quarter, that can address the case of UEs having some different capabilities/FGI settings for features (from Rel-8 to Rel-10) of LTE FDD and for LTE TDD modes. The flexibility of this solution will be limited by the aforementioned “subset of UE capabilities and FGIs that is allowed to be different for dual duplex mode UEs”.
To SA2: RAN kindly asks SA2 to assist RAN2 where necessary in the work on the idle mode and connected mode components of the case of UEs having some different capabilities/FGI settings for LTE FDD and for LTE TDD modes.

The objective of this email discussion is to follow up on the plenary's requests, and to attempt to make progress and simplify the discussions at the next RAN2 meeting.

This email discussion had a deadline set for 23:59 PST on Monday, 2012-01-30. All comments were appreciated!
2 Background

In RAN2#74, we have agreed to add an FGI for the handover between FDD and TDD, and we limited the existing FGIs to the technology where the UE is operating (FDD or TDD) [1], [2] and [3].

In RAN2 #75, Samsung raised the issue of UEs having potentially different FDD vs. TDD capabilities in [5], [6] and [7]. The discussion was continued via email [75#32] (FGI bit handling for FDD/TDD dual mode UE), the results of which were reported in [8]. There were differing opinions on all topics.

In RAN2 #76, RAN2 had an email discussion where companies provided input. Since no conclusion was reached, RAN2 sent an LS to RAN, requesting guidance.

The plenary discussion converged on the recommendations listed in the LS and summarized above.
3 Use cases 

The use cases remain the same from the last meeting (reference): 

· The immediate use case is the deployment of a Rel-9 TDD network which will provide traffic offload for other operators' FDD networks. The mobility will be initially based on IDLE mode mobility and inter-mode measurements.
· The next immediate use case is the deployment of VoIP services which will require service continuity upon handover between modes. For this use case, it is not desirable for the UE to perform a detach/attach upon redirection because that will disrupt the voice and data services.
4 Email Discussion Progress
Based on all the above, the raporteur proposed this plan to progress:
1. Address the idle mode first as this is urgent and the discussion seemed close to converging, then, 
2. Address the mechanism for the connected mode, and finally, 
3. Address which capabilities are allowed to be different between the FDD and TDD modes.
However, many companies objected to this progress plan, and we went into the discussion of whether we can have a solution that can address both the idle mode and connected mode simultaneously.
There were many detailed emails that will be hard to summarize in this document as the topics varied from one email to another. Instead of detailing the discussions, we will try to summarize the status of the discussions and propose a way forward.
5 Status
This is the rapporteur's understanding of the status of the discussions that occurred during this email dicsussion, while also taking a peak at the different contributions in this meeting from participating companies. 
5.1 Idle Mode solutions
Having an independent idle mode solution was the most controversial topic during the email discussion. By the end of the discussion, these were the positions of the various companies:
	Way Forward on Idle Mode 
	Supporting Companies
	Comments

	For introducing an idle mode only solution (TAU to update the UE capabilities)
	Qualcomm
Nokia

Huawei

Clearwire
Alcatel-Lucent (earlier releases)
	Sub option: Disable TAU upon implementation of a connected mode.

	Against the introducion of an idle mode only solution (TAU to update the UE capabilities)
	Samsung
Huawei

ZTE

CATT

NEC

Intel
NSN

China Mobile
 NTT Docomo

Alcatel-Lucent (later releases)

Vodafone(*)
	


(*) It wasn't clear whether this was still Vodafone's final position.

Also towards the end of the email discusion, Clearwire shared many insights on the market realities facing such deployments, and summarized the options operators have today into this eloquent table:

	
	Solution
	Signalling load
	User Experience

	1
	No changes to spec. Currently Rel-8 & Rel-9 dual mode UE’s which can’t support FGI-30 must detach/re-attach. 
	High
	Poor

	2
	Allow Rel-9 UE’s to use TAU update. Enables idle mode mobility. Requires no change to network.
	Medium
	Good

	3
	Use new RAN2 signalling solution TBD. Enables idle & connected mode mobility. Requires update to network and UE.
	Low
	Best


It is thus important to act quickly on the idle mode solution, to avoid having a population of UEs that rely on the detach/attach mechanism to update their capabilities when moving between cells of different modes.

5.2 Combined Connected + Idle Mode solutions

We had lively discussions on the connected mode solution which will also apply for the idle case, in all of the scenarios. Omitting the solutions that did not have support, we ended up with these solutions:
	Way Forward on combined solution (Idle + connected) 
	Supporting Companies
	Comments

	The UE reports mode dependent capabilities; TAU for Idle mode mobility; Common capabilities assumed for inter mode/RAT HO
	Nokia
	The UE then needs to update its capabilities at the target system.

	Mode-dependent capabilities + capabilities for the second mode
	Qualcomm
Renesas (slight preference)

(Panasonic ½)
	Immediate ASN.1 closure. High overhead.
For other RATs, requires sending the common capabilities.

	Common capability + two extended IEs for separated FDD/TDD capabilities which identified as real different capabilities by RAN1/RAN2
	Samsung

Huawei
ZTE
NEC

Intel

Alcatel-Lucent

NTT Docomo

 (Panasonic ½)
	Lower overhead. Works with signalling from other RATs as is.

	Mode dependent capabilities + two extended Ies for the specific FDD/TDD capabilities
	CATT
	

	Other solutions mentioned in the email discussion
	No support
	


6 Way Forward for the combined solution
While summarizing the email discussion, a way forward for the combined solution turned out to be:

The UE reports: mode dependent capabilities and capabilities for the second mode. The second container includes the minimum part of Rel-8: rf-Parameters, measParameters, and of Rel-10: rf-Parameters, measParameters, by today's ASN.1 rules (no duplication of ASN.1 is needed)
Reusing the numbers from Samsung's contribution, we can compare the solutions as follows:
	
	Legacy
	Duplicate all
	Common + Differences
	Duplicate less common

	Rel-8: apart from rf-Parameters/measParameters
	108 bits
	2x108 bits
	3x108 bits
	2x108 bits

	Rel-8: rf-Parameters, measParameters
	132 bits
	2x132 bits
	132 bits
	132 bits

+40 bits?

	Rel-9:
	26 bits
	2x26 bits
	3x26 bits
	2x26 bits

	Rel-10: apart from rf-Parameters/measParameters
	52 bits
	2x52 bits
	3x52 bits
	2x52 bits

	Rel-10: rf-Parameters, measParameters
	594 bits
	2x594 bits
	594 bits
	594 bits

+2 bits?

	Total size:
	912 bits
	=2x912 bits
	= 912 bits+2x(108+ 26+52)
	=1098 +40? + 2

	Total size:
	912 bits
	= 1824 bits
	= 1284 bits
	~ 1140 bits


7 Conclusion

The current status after a very lively discussion was presented.  A way forward for the connected mode solution was added.

Proposal 1: RAN2 to discuss whether to introduce or not an idle mode only solution in Rel-9. The solution would be to allow TAU to be sent when the E-UTRA UE capabilities change.

Proposal 2: RAN2 to discuss which combined connected/idle mode solution to introduce. The options are:

A) The UE reports mode dependent capabilities; TAU for Idle mode mobility; Common capabilities assumed for inter mode/RAT HO

B) Mode-dependent capabilities + capabilities for the second mode

C) Common capability + two extended IEs for separated FDD/TDD capabilities which identified as real different capabilities by RAN1/RAN2

D) Mode dependent capabilities + two extended Ies for the specific FDD/TDD capabilities
E) Mode dependent capabilities and capabilities for the other second mode. The second container includes the minimum part of Rel-8 per today's ASN.1 rules.
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