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1 Introduction

During RAN2#82, with regards to the topic “Improvements to EUL coverage”, the following was agreed:
	Agreements:

· We will start by studying improvements to UPH measurements 

· UPH event based SI triggers

· RRC UPH measurements 

· Other MAC UPH report enhancements 

· On the reconfiguration enhancements we will study 

· Node B reconfiguration based mechanisms 

· FFS whether we will study further enhancements to the RNC reconfiguration mechanisms (e.g. with handshake between UE and Node B)




It was also agreed to initiate the following email discussion:
[82#26][UMTS/FE-UL] Improved EUL coverage (Ericsson)

-
Progress on motivation/background section of TR 25.700
-
Identify/capture proposed solutions 

-
Discuss FFS on the RNC reconfiguration with handshake 

=>
Intended outcome: Email discussion summary and a TP to 25.700
The purpose of this document is to summarise the outcome of the email discussion 82#26
2 Discussion
In this section the following topics are discussed:

-
Identify/capture proposed solutions

-
Discuss FFS on the RNC reconfiguration with handshake
2.1 UPH measurements

2.1.1 UPH event based SI triggers – other MAC UPH report enhancements
Current UPH measurements in CELL_DCH state do not rely on any filtering, apart from being averaged over a fixed 100 ms period. A possible improvement would be introducing additional and configurable measurement windows or filter conditions, as for current L3 measurements. Similarly, other L3 mechanisms, such as triggering thresholds, hysteresis margins, time-to-trigger, repetitions after trigger etc. may be introduced.

Proposal 1 The UPH measurements are triggered independently of the SI. Triggering conditions are configured via RRC signaling, following the existing RRC measurement configuration procedures, defined in 25.331, section 8.4.
	Company
	Comments

	Ericsson, ST-Ericsson
	This is essential in order to have accurate robust, and efficient triggers, e.g., filtering avoids fluctuations and false triggers, hysteresis reduces reporting intensity, and report-after-trigger provides robustness.

	Huawei, HiSilicon
	The existing reported UPH is an estimation of the average value through a 100 ms period, but it is not robust enough, so it will be good to introduce filter mechanism on the UPH to improve robustness.

	ZTE
	No need to introduce too much complexity for UPH measurement and report, but it is OK to extend 100ms UPH measurement window if needed, e.g. 150ms, 200ms.
In practice, unlike mobility decision case, NW should not react immediate upon each UPH info report for E-DCH TTI switch, but it’s more relying on UPH info statistics and potentially other factors via NW internal algorithms. Optimizing UPH info alone does not help to speed up TTI switch much.

	Qualcomm
	We agree on the benefits of independent triggers and enhanced UPH measurement configuration (via RRC)

	NSN
	We also see a value in allowing the UPH measurement to be sent independent of the SI triggering. The corresponding parameters can be provided via RRC.

	
	


The UPH measurements may be sent to the network via the MAC protocol in several different ways. One option is to have the UPH report transmitted in an 18-bit PDU similar to the SI. This new 18-bit PDU, referred to as an extended SI, may be distinguished from the legacy SI by, e.g., a specially configured Logical Channel ID that does not correspond to any of the Logical Channels in use.
Alternatively, a larger PDU with a special MAC-i header might be defined for UPH MAC reports, allowing a flexible UPH size.

Proposal 2 An 18-bit PDU is used for the UPH report.
	Company
	Comments

	Ericsson, ST-Ericsson
	The legacy SI reserves 5 bits for the UPH, hence 32 values in steps of 1 dB. The range and granularity provided by the legacy SI seem sufficient. Therefore, the UPH may be reported in the extended SI in exactly the same format as in the legacy SI. As an additional improvement, the UPH may be repeated in the unused fields.

	Huawei, HiSilicon
	We think that the existing SI (18-bit PDU) can be used for the UPH report, and there is a need to distinguish the filtered UPH from the legacy UPH for the SI.

	ZTE
	If TEBS =0 on UE side, no much sense to report UPH info standalone, as it costs unnecessary UL air capacity. If standalone UPH info is to be transmitted, we prefer to reuse the legacy SI format for new UPH info.

	Qualcomm
	Re-using legacy format is preferable and seems sufficient, unless proven otherwise.

	NSN
	The question and the answer is more relevant for the WI stage3 phase. As a preliminary view, we think that the existing UPH should suffice.

	
	


Proposal 3 Introduce a special MAC-i header for UPH MAC reports, allowing a flexible UPH size

	Company
	Comments

	Ericsson, ST-Ericsson
	This is a possible alternative. However 5 bits, as in the legacy SI, should be sufficient for the UPH reports

	Huawei, HiSilicon
	We do not see a need to have this proposal.

	ZTE
	Agree that 5 bits length is sufficient.

	Qualcomm
	Same comment as above: Re-using legacy format is preferable and seems sufficient, unless proven otherwise.

	NSN
	As commented above, this more relevant for the WI phase. However, we believe that the existing SI shoudl meet the purpose, and we would like to see some technical justification if it is not the case.

	
	


2.1.2 RRC UPH measurements

The UPH measurements may be sent to the network via RRC signalling e.g. using a Measurement Report, by introducing new reporting quantities and measurement quantities in the Measurement Control.
Proposal 4 The RRC UPH measurements are reported by the UE via a MEASUREMENT REPORT message 

	Company
	Comments

	Ericsson, ST-Ericsson
	This is an additional possibility. An alternative would be to forward the MAC-based report to the RNC via NBAP, which, in the case of the extended SI solution, is a much cheaper solution in terms of air interface load. 

	Huawei, HiSilicon
	If we agree on MAC UPH report enhancements, we do not see much need to consider RRC UPH measurements, because the UPH can be reported to the RNC from the Node B through Iub dedicated measurement (Rel-11 MDT feature).
In addition, this solution will introduce additional RRC signalling and it may bring to RLC reset in case of SRB over HSPA, and hence it is lack of robustness. Actually the reason is very similar as what we provided in R2-131855, i.e. the current 6x event measurement report based solution and pathloss measurement based solution may lead to failure of SRB transmission.

	ZTE
	Agree with E/// and HW’s points. MAC layer report is more economic than RRC layer.

	Qualcomm
	We see benefits in reporting UPH measurements to the RNC in SHO scenarios, i.e. to avoid inter-NB TTI misalignments (causing performance issues), RRC reporting seems a logical and efficient way to achieve that; nevertheless, we are open to consider NodeB->RNC relay of UPH measurements if there are any major issues or concerns.

	NSN
	Since the UPH can be forwarded by Node B to RNC already in Rel-10, we would like to understand why the same reporting over RRC in Rel-12 is needed. 

	
	


2.2 Reconfiguration enhancements
2.2.1 Node B based mechanisms 

As described in [1] and [2] in the Node B based mechanisms, the parameters for both 2ms and 10ms TTI are preconfigured by the network
Proposal 5 NodeB based mechanisms rely on the pre-configuration in the UE of 2ms and 10ms TTI
	Company
	Comments

	Ericsson, ST-Ericsson
	This is essential in order to speed up the reconfiguration procedure

	ZTE
	Agree that NB based triggering brings much speed gain, but in SHO region, “Iub round” coordination for new TTI type is still needed. In non SHO region, the autonomous TTI switch in serving NodeB may also impact the neighbouring NodeBs.

	Qualcomm
	NodeB pre-configuration and switching seem beneficial for a faster switch, For SHO cases, though, the RNC must control&guarnatee TTI alignment among NodeBs

	NSN
	The pre-configuration is the most anticipated way of achieving fast re-configuration between 2 and 10ms TTIs.

	
	

	
	


Proposal 6 NodeB based switch can be triggered by a MAC level UPH report

	Company
	Comments

	Ericsson, ST-Ericsson
	Most of the benefits can be achieved if the NodeB is able to take an autonomous decision without the need of any measurement relay via the RNC. MAC level UPH reports are hence important for the NodeB based switch. 

	Huawei, HiSilicon
	Ok.

	ZTE
	Fine with the principle, but NodeB is lacking of the scope for its neighbouring NodeBs, hence its autonomous decision may bring negative impacts to them, e.g. UL interferences. We need to distinguish following three different activity roles: 1: TTI type evaluation&selection, 2: TTI type switch decision and triggering, 3: TTI type switch executing.
Role 1: We prefer it to be taken by NB.

Role 2: We prefer it to be taken by RNC.

Role 3: It may be taken either by NB or RNC.

	Qualcomm
	This may be optimal in non-SHO cases, otherwise RNC would need to control/trigger the switch (aligning the involved nodeBs)

	NSN
	Node B decision to switch from one configuration to another is an internal RRM aspect,

	
	


Proposal 7 The synchronization between the NodeB and UE for the activation time is achieved by a L1/L2 handshake
	Company
	Comments

	Ericsson, ST-Ericsson
	This is essential in order to speed up the reconfiguration procedure and guarantee activation time synchronization between the UE and the NodeB

	ZTE
	Agree that it brings some speed gain. This open issue belongs to Role 3 listed above.

	Qualcomm
	Agree. Same comments above for the SHO case

	NSN
	This is still FFS and should be analyzed further. 

	
	

	
	


In [3] it was proposed to extend the enhanced switching mechanism to other scenarios, e.g. EUL<->R99 switch
Proposal 8 The switching mechanism can be generalized so as to cover other reconfiguration scenarios
	Company
	Comments

	Ericsson, ST-Ericsson
	The switching mechanism can be generalized to other cases. If this is agreed, we believe we shouldn’t spend too much time describing which scenarios it can apply to, as this could be left to the WI phase 

	Huawei, HiSilicon
	We do not have strong opinion, but would like to see more information on the solutions in order to see the impacts.

	ZTE
	Not necessary, not as much gain as TTI type switch case.

	Qualcomm
	It makes sense to extend potential enhancemetns to EUL<->R99 or other reconfiguration cases, if/as needed (can be evaluated in the WI phase)

	NSN
	As discussed briefly during the last RAN2meeting, it seems that we already have a few scenarios where the switching can be applied. So, we can generalize the switching procedure during the WI phase, without indeed delving too much into every scenario. 

	
	


2.3 RNC based mechanisms 

It is FFS whether RNC reconfiguration with handshake should be considered or not
Proposal 9 Study further enhancements to the RNC reconfiguration mechanisms (e.g. with handshake between UE and Node B)

	Company
	Comments

	Ericsson, ST-Ericsson
	This is a possible alternative to the NodeB based switching, or complementary to it. We believe the NodeB based mechanism may be sufficient.

	Huawei, HiSilicon
	We do not have strong opinion on the enhancements, but would like to see more analysis on the benefits and the complexity for the solution.

	ZTE
	We prefer this solution.

	Qualcomm
	We think existing reconfiguration procedure may be good enough, unless proven otherwise (still not convinced on the issue and the gains of the proposal)

	NSN
	We believe that the existing mechanism might suffice.

	
	


2.4 Other proposals 

Proposal 10 …..
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3 Text Proposal
In this section a text proposal for motivation/background and analysis section of TR 25.700 is provided
5.3
Improvements to EUL coverage

5.3.1
Background and motivation


In current 3G networks, there is still a substantial amount of large macro cells where supporting 2ms in the entire cell may be a challenge. In such environments, it may be necessary to fall back to the 10ms TTI when a user approaches the cell boundary. The switch to the 10ms TTI, however, should be made as late as possible in order to retain the advantage of the 2ms TTI and to avoid back-and-forth reconfigurations.

An efficient 2ms to 10msTTI switch is directly related to the accuracy of the coverage measurement and to the speed and robustness of the switching procedure. In case of non-optimal measurement triggers and slow switching procedures, some conservative safety margins have to be taken into account (e.g. long activation time for the switching procedure, leading to an early switch), resulting in further loss of 2ms coverage.
5.3.2
Analysis

5.3.2.1
Improvements to UPH measurements





The switch from 2ms to 10ms TTI is typically triggered by UL coverage measurements. Common methods for measuring the UL coverage are based on Measurement Report event 6A or 6D and UPH.

Event 6A and 6D, when configured, are triggered respectively when the UE Tx power becomes larger than an absolute threshold and when the UE Tx power reaches its maximum value. As for other measurements configured by L3, event 6A and 6D have the advantage of making use of filtering, hysteresis, time-to-trigger etc. which improve stability and avoid fluctuations of the measurements.

On the other hand the tuning of these measurements may be challenging due to the necessity of avoiding  too early triggers (i.e. when the UE is still under a good 2ms TTI coverage) or too late triggers (i.e. the UE has already lost the 2ms TTI coverage and the measurement report cannot be received by the network).

An example of an event triggered too early is when UE Tx power increase is due to a high rate transmission when the UE is still under a good 2ms TTI coverage. An example of an event triggered too late is when the UE is moving out of 2ms TTI coverage when not transmitting data and the UL DPCCH power is still below the reporting threshold. When eventually the DPCCH power triggers the event, the UE will not have enough power to transmit the Measurement Report. 

The UPH, UE power headroom, indicates the ratio of the maximum UE transmission power and the DPCCH code power, averaged over a 100 ms period. The UPH is sent as part of the MAC Scheduling Information. Compared to the event 6A and 6D, UPH provides a better coverage indication since it is based not only on the maximum UE Tx power but also on the UL DPCCH power. However this measurement does not make use of filtering, time to trigger and hysteresis, hence it is subject to fluctuation. One more issue is that the UPH does not have its own triggers but it is sent only when the SI is triggered. Even though the SI can be configured periodically, in CELL_DCH state it cannot be sent if the TEBS (Total EDCH Buffer Status) is equal to zero, i.e. it cannot be sent if there is no data to send. 

5.3.2.2
Reconfiguration enhancements




The switching procedure needs to be synchronized in order for the UE and the network to know exactly when the switch takes place. As a synchronized procedure, there is some risk associated with each execution, especially in situations where coverage may be an issue. Furthermore, the activation time is usually set rather conservatively to guard against occasional loss of the reconfiguration message or its acknowledgement. The consequence of an activation time not sufficiently long might be that the Node B and the UE do not switch at the same time, remaining misaligned for one or more CFN cycles.

Figurex gives an example of misalignment of E-DCH TTI lengths in the UE and in the network in case of retransmissions of the reconfiguration message.


[image: image1]

Figure x


The network sends a reconfiguration message with an activation CFN taking into account at most one retransmission. Both the transmission and the first retransmission of the reconfiguration message are not received by the UE, whereas the Node B has correctly received the reconfiguration order (including the activation CFN). At activation time, the Node B switches to 10ms TTI, whereas the UE still has not received the reconfiguration message and continues operating at 2ms TTI for one more CFN cycle. Data transmitted in the meanwhile will be lost. If SRB2/SRB3/SRB4 are transmitted, the loss of the data will lead to an RLC unrecoverable error.  

The case outlined herein describes some limitations related to the switching procedure, resulting in substantial loss of 2ms TTI coverage. Improvements aimed at reducing the switching procedure lead time and at increasing the procedure robustness would on the other hand allow gaining 2ms TTI coverage.

5.3.3
Solutions

Editor’s Note: A detailed description of each solution/enhancement should be captured here. 
At RAN2#82 we agreed to study:

-
UPH event based SI triggers

-
RRC UPH measurements
-
Other MAC UPH report enhancements
-
Node B reconfiguration based mechanisms 

-
It is FFS whether we will study further enhancements to the RNC reconfiguration mechanisms (e.g. with handshake between UE and Node B)

5.3.4
Conclusions

Editor’s Note: Overall conclusions for the identified solutions should be captured here.

4 Conclusion

UPH measurements

Regarding the UPH measurements and MAC layer reports, most of the companies (with the exception of one company) are in favour of proposal 1 and 2, with one company preferring to leave the actual details of the UPH format left for the WI phase.
In light of the outcome of this discussion, the rapporteur proposes to agree the following: 
Proposal I
The UPH measurements are triggered independently of the SI. Triggering conditions are configured via RRC signaling, following the existing RRC measurement configuration procedures, defined in 25.331, section 8.4.

Proposal II

An 18-bit PDU is used for the UPH report. Existing UPH format (5 bits) is re-used 

RRC UPH reports are not deemed essential/beneficial by most of the companies except one.
Reconfiguration mechanisms
For the reconfiguration mechanisms, proposals 5 and 6 of section 2.2.1 are supported by most of the companies. Still open issues regarding the TTI update coordination between serving and non-serving Node B’s have to be addressed.
In light of the outcome of this discussion, the rapporteur proposes to agree the following: 

Proposal III
Node B based mechanisms rely on the pre-configuration in the UE of 2ms and 10ms TTI
Proposal IV
Node B based switch can be triggered by a MAC level UPH report

The L1/L2 handshake between the Node B and UE is regarded for the time being as the preferred candidate synchronization mechanism. Still some further analysis may be needed regarding alternative or complementary mechanisms.
The rapporteur proposes to agree the following:
Proposal V 
The synchronization between the NodeB and UE for the activation time is achieved by a L1/L2 handshake

The generalization of the switching mechanisms to other reconfiguration scenarios is seen as a possibility and can be further discussed during the WI phase.

Regarding the RNC based mechanisms, the common understanding (apart from one company) is that no enhancements are needed.

Text Proposal
Only editorial comments (captured in the updated section 3) where received. 

Proposal VI
 Agree the TP in section 3
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