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8.2.2.4
Dynamic Allocation of UL PLR and DL PLR

The potential solutions documented in clauses 8.2.2.2 and 8.2.2.3 rely on fixed allocation of UL PLR and DL PLR across the eNBs. However, this may not always provide the most optimal results in adjusting the SRVCC handover thresholds. e.g. when one of the eNBs enjoys very good radio conditions it is unable to dynamically raise the packet loss rates that can be tolerated at the far-end eNB which would allow the far-end eNB to delay the SRVCC handover for the negotiated codec configurations. A more dynamic allocation policy on UL PLR and DL PLR that considers the local RAN conditions on both ends of the link may therefore allow realizing further optimizations on the SRVCC handover thresholds.

Considering Figure 8.1, UE_A can determine the maximum PLR it can tolerate based on its PLC and JBM implementation, i.e., max_e2e_PLR_A, and then decide how this should be distributed between eNB_A_DL_PLR and eNB_B_UL_PLR. In particular, UE A can decide on the value of eNB_A_DL_PLR based on the evaluation of the local downlink radio conditions between UE A and eNB A, and then determine eNB_B_UL_PLR by subtracting eNB_A_DL_PLR from the maximum end-to-end PLR at UE A (max_e2e_PLR). While UE A can signal eNB_A_DL_PLR to its eNB A locally over the RAN interface (e.g. via RRC signaling), it cannot signal eNB_B_UL_PLR to eNB B. UE-B may signal eNB_B_UL_PLR to eNB B, but it does not know eNB_B_UL_PLR value unless told by UE-A. To achieve the latter, UE A can use RTCP feedback signaling to convey eNB_B_UL_PLR to UE B. UE B can then signal this information to eNB B locally over its RAN interface. Based on the evaluation of the local uplink radio conditions between UE B and eNB B, UE B may further update eNB_B_UL_PLR value and send this information to UE A via the use of an RTP header extension message. As such, both the MTSI receiver and MTSI sender have means to exchange UL PLR information, in order to dynamically optimize the allocation of DL PLR and UL PLR and this leads to the most optimal selection of the SRVCC handover thresholds on both ends of the link.

The potential advantage of this approach is the ability to dynamically allocate eNB_A_DL_PLR and eNB_B_UL_PLR depending on the local RAN conditions. For instance, if UE A observes that it enjoys good radio conditions to eNB A that would allow communication using the most robust codec mode with nearly negligible PLR, it may set eNB_B_UL_PLR to max_e2e_PLR_A, and essentially allocate the entire max_e2e_PLR_A for use over the eNB B's uplink toward realizing the best possible SRVCC handover threshold for eNB B in the uplink. Later on, if the local RAN conditions for UE A change, UE A may send another RTCP feedback message to UE B to adjust the allocation of max_e2e_PLR_A across eNB_A_DL_PLR and eNB_B_UL_PLR. 

Another possible dynamic PLR allocation approach may be when UE A determines the maximum PLR it can tolerate based on its PLC and JBM implementation and then UE B learns this maximum PLR value during the SDP negotiations. As such, UE_B (as the media sender) may then decide how max_e2e_PLR_A should be distributed between eNB_A_DL_PLR and eNB_B_UL_PLR. In particular, UE B can decide on the value of eNB_B_UL_PLR based on the evaluation of the local uplink radio conditions between UE B and eNB B, and then determine eNB_A_DL_PLR by subtracting eNB_B_UL_PLR from the maximum end-to-end PLR (MaxPLR at UE A, i.e., max_e2e_PLR_A). Again, the RTP header extension method may be used in order to convey the information on eNB_A_DL_PLR from UE B to UE A. UE A can then signal this information to eNB A locally over its RAN interface. 
To enable the dynamic allocation of UL PLR and DL PLR as described above, the following RTCP feedback message and RTP header extension signaling frameworks can be considered:

1)
A new RTCP feedback (FB) message type to carry uplink packet loss ratio (UL PLR) information during the RTP streaming of media (signaled from the MTSI receiver to the MTSI sender).

2)
A new SDP parameter on the RTCP-based ability to signal UL PLR information during the IMS/SIP based capability negotiations.

3)
A new RTP header extension type to signal for UL PLR information during the RTP streaming of media (signalled from the MTSI sender to the MTSI receiver).

4)
A new SDP parameter on the RTP-based ability to signal UL PLR information during the IMS/SIP based capability negotiations.

Instead of the UL PLR information, it is also possible that the ratio between UL PLR and DL PLR may be carried in the above messages.

The signalling of UL PLR information may use RTCP feedback messages as specified in IETF RFC 4585. As such, the RTCP feedback message is sent from the MTSI receiver to the MTSI sender to convey to the sender about the UL PLR information. The recipient of the RTCP feedback message may then convey this information to its eNB over the RAN interface, e.g. by using RRC signalling. 
The RTCP feedback message may be identified by PT (payload type) = PSFB (206) which refers to payload-specific feedback message. FMT (feedback message type) may be set to the value 'Y' for UL PLR information. The RTCP feedback method may involve signalling of UL PLR information in both of the immediate feedback and early RTCP modes.

The FCI (feedback control information) format can be as follows. The FCI may contain exactly one instance of the UL PLR information, composed of the following parameters:

-
UL PLR value ULPLR (16 bits)
It should be noted that this FCI format is for illustration purposes, and other formats can also be defined to convey UL PLR information. 

The FCI for the proposed RTCP feedback message can follow the following format:

 0                   1                   2                   3
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|            ULPLR              |        zero padding          |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+


The high byte may be followed by the low byte, where the low byte holds the least significant bits. 

It is also possible that, rather than signalling UL PLR values, the ratio between UL PLR and DL PLR values may be signalled in the RTCP feedback message, e.g. in the following format:

-
Ratio of UL PLR and DL PLR values UL_DL_PLR_Ratio – specified in (16 bits)

The FCI for the proposed RTCP feedback message can follow the following format:

 0                   1                   2                   3
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|            UL_DL_PLR_Ratio    |         zero padding          |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

A 3GPP MTSI client (based on TS 26.114) supporting this RTCP feedback message can offer such capability in the SDP for all media streams containing video / audio. The offer can be made by including the a=rtcp-fb attribute in conjunction with the following parameter: 3gpp-ul-plr. A wildcard payload type ("*") may be used to indicate that the RTCP feedback attribute applies to all payload types. Here is an example usage of this attribute: 

a=rtcp-fb:* 3gpp-ul-plr

The ABNF for rtcp-fb-val corresponding to the feedback type "3gpp-ul-plr"can be given as follows:

rtcp-fb-val =/ "3gpp-ul-plr" 

As indicated above, the UL PLR information may also be signaled by the MTSI sender to the MTSI receiver as part of the transmitted RTP stream using RTP header extensions. An example format is as follows, where UL PLR value ULPLR is specified in 16 bits:

0                   1                   2                   3
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|   ID  | len=7 |          ULPLR                |  zero_padding |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

It is also possible that, rather than signalling UL PLR values, the ratio between UL PLR and DL PLR values may be signalled in the RTP header extension message, e.g. in the following format:

-
Ratio of UL PLR and DL PLR values UL_DL_PLR_Ratio – specified in (16 bits)

An example format is as follows, where UL DL_PLR_Ratio value UL_DL_PLR_Ratio is specified in 16 bits:

0                   1                   2                   3
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|   ID  | len=7 |       UL_DL_PLR_Ratio         |  zero_padding |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

A 3GPP MTSI client (based on TS 26.114) supporting this RTP header extension message can offer such capability in the SDP for all media streams containing video / audio. This capability can be offered by including the a=extmap attribute indicating a dedicated URN under the relevant media line scope. The URN corresponding to the capability to signal UL PLR information is: urn:3gpp:ul-plr. Here is an example usage of this URN in the SDP: 

a=extmap:7 urn:3gpp:ul:plr

The number 7 in the example may be replaced with any number in the range 1-14.

As yet another signalling option, it is also possible that the RTP header extension method may solely be used to convey the DL and UL PLR allocations for both forward and backward RTP streams, e.g. with the following format:

-
Ratio of UL PLR and DL PLR values UL_DL_PLR_Ratio1 for forward RTP stream, e.g.  from UE A to UE B– specified in (12 bits).
-
Ratio of UL PLR and DL PLR values UL_DL_PLR_Ratio2 for reverse RTP stream, e.g. from UE B to UE A – specified in (12 bits).
0                   1                   2                   3
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|   ID  | len=7 |     UL_DL_PLR_Ratio1  |  UL_DL_PLR_Ratio2     |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

In this setting, there would not be a need to use the RTCP feedback messages, in order to signal UL PLR information from the MTSI receiver to the MTSI sender. This signalling option however relies on the presence of a bi-directional link, i.e., it would not work in case of sendonly or recvonly streams.

The below figure with signaling flows provides an example usage of the above dynamic DL PLR and UL PLR allocation framework based on the use of RTCP feedback signaling. 
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Figure 8.2a

Step 1: UE-A and UE-B exchange SDP that includes information on (i) max_e2e_PLR on UE-A and UE-B., (ii) RTCP-based ability to signal UL PLR information as described above, (iii) RTP header extension based capability to exchange UL PLR information as described above. Following the SDP negotiation, it is possible that DL PLR and UL PLR values may be statically configured and the respective SRVCC thresholds may be determined, as per the UE-based and network-based approaches documented in clauses 8.2.2.3 and 8.2.3.3 – 8.2.3.5, respectively. For instance, from the perspective of UE B, this means, eNB_B_DL_PLR and eNB_A_UL_PLR are also statically set. 

Step 2: UE-A sends RTP media flow to UE-B.

Step 3: UE-B detects DL good radio conditions locally, e.g. UE-B measures low BLER over the local radio link. Hence, UE-B concludes that the local radio conditions will support the most robust codec mode with negligibly small PLR, and the chances of SRVCC handover are quite small. 

Step 4: On the contrary, UE-A detects UL poor radio conditions locally, e.g. UE-A measures high BLER over the local radio link. Hence, UE-A concludes that the local radio conditions may hardly support the most robust codec mode, and there's a good chance that SRVCC handover will need to be triggered. 

Step 5: UE-B sends to UE A an RTCP feedback message including UL PLR information, where eNB_A_UL_PLR value is set to a value almost close to max_e2e_PLR for UE B.
Step 6: UE A signals the new UL PLR value to eNB A. Then eNB updates its SRVCC handover threshold based on the new UL PLR value, which is higher than the statically set UL PLR value. 

Step 7: SRVCC handover over the UL connection from UE A to eNB A is delayed further due to the dynamically signalled UL PLR information from UE B.
Next, we evaluate the potential performance enhancement based on the dynamic allocation of DL PLR and UL PLR compared to a static PLR allocation policy, considering the Example Maximum End-to-end Packet Loss Rate (PLR) per link values for AMR-WB and EVS as given in Table 5.1.
In the examples below, we distinguish between poor coverage UEs and good coverage UEs depending on their coverage conditions. Both kinds of UEs will be encountered in a typical cellular deployment. A poor coverage UE is typically located far from the eNB, e.g., at the cell edge, while a good coverage UE is typically located close to the eNB, e.g., at cell center. For a good coverage UE, it is considered that the most robust codec mode will be supported with negligibly small PLR, while for a poor coverage UE, PLR budget is critical and even the most robust codec mode may not be supported below the DL/UL PLR values set at the corresponding eNBs necessitating to trigger SRVCC handover.
Editor’s Note: The dynamic PLR thresholds offered by the UEs are based on the PLR statistics observed over time.
Example 1: Sender in Poor Coverage (UL), Receiver in Good Coverage (DL)
·   EVS and EVS-CA are negotiated as codecs for the session. Thus, MaxPLR for the end-to-end connection is 9%, as per Table 5.1. 
·   Consider two static PLR allocation schemes for reference toward the performance comparison. A 50-50 static PLR allocation policy would set both DL PLR and UL PLR to 4.5%. A 70-30 static allocation policy would set DL PLR to 2.7% and UL PLR to 6.3%.
·   Due to very poor coverage on the sender side, EVS-CA mode needs to be used based on the MTSI client adaptation. In the meantime, due to the good DL coverage conditions, the receiver can receive the voice packets at a negligibly small PLR from its eNB. Thus, most of the end-to-end PLR budget may be allocated to UL PLR. As such, UL PLR can be set to close to 9% by the dynamic allocation policy. To make this allocation happen, the poor coverage UE makes a request by signaling the UL PLR value close to 9%, say 8.5% (or a corresponding UL/DL ratio value, say 20 or higher) to the good coverage UE, and then the good coverage UE agrees to this PLR allocation and signals back accordingly. It should be noted that by default eNBs would use the statically configured PLR thresholds in case there is no agreement between the UEs on the dynamic PLR allocation, among the UEs. Upon agreement, the good coverage UE and bad coverage UE may then signal the agreed DL PLR and UL PLR values to their eNBs to configure the corresponding SRVCC handover thresholds.
·   As such, the UL PLR as set by the dynamic allocation policy will help to sustain the LTE voice connection for a longer amount of time, and delay the SRVCC handover until the UL PLR exceeds 8.5%. On the contrary, the static allocation policy would have triggered SRVCC when the UL PLR exceeded 4.5% (under the 50-50 allocation) or 6.3% (under the 70-30 allocation). This demonstrates the potential performance enhancement from the use of a dynamic PLR allocation framework over static PLR allocation.
·   For static (non-moving) UEs, channel conditions will tend to persist for a long period of time. As such, once the UL and DL PLR values have been set as per the dynamic allocation policy, there is no need to change them for a long period of time, potentially for the entire duration of the voice call.
·   For mobile (moving) UEs, the channel conditions will vary over time, and as such it will be necessary to update the dynamic PLR allocation values over time. However, given the even for moving UEs, the frequency of the PLR updates are expected to be manageable during the course of the MTSI voice session. 
Example 2: Sender in Good Coverage (UL), Receiver in Poor Coverage (DL)
·   EVS and EVS-CA are negotiated as codecs for the session. Thus, MaxPLR for the end-to-end connection is 9%, as per Table 5.1. 

·   Consider two static PLR allocation schemes for reference toward the performance comparison. A 50-50 static PLR allocation policy would set both DL PLR and UL PLR to 4.5%. A 70-30 static allocation policy would set DL PLR to 2.7% and UL PLR to 6.3%.

·   Due to very poor coverage on the receiver side, EVS-CA mode needs to be used based on the MTSI client adaptation. In the meantime, due to the good UL coverage conditions, the sender can transmit the voice packets at a negligibly small PLR to its eNB. Thus, most of the end-to-end PLR budget may be allocated to DL PLR. As such, DL PLR can be set to ~9% by the dynamic allocation policy. To make this allocation happen, the poor coverage UE makes a request by signaling the UL PLR value close to 0%, say 0.5% (or a corresponding UL/DL ratio value, say 0.05 or lower) to the good coverage UE, and then the good coverage UE agrees to this PLR allocation and signals back accordingly. The good coverage UE and bad coverage UE may then signal the agreed DL PLR and UL PLR values to their eNBs to configure the corresponding SRVCC handover thresholds.
·   As such, the DL PLR as set by the dynamic allocation policy will help to sustain the LTE voice connection for a longer amount of time, and delay the SRVCC handover until the DL PLR exceeds 8.5%. On the contrary, the static allocation policy would have triggered SRVCC when the DL PLR exceeded 4.5% (under the 50-50 allocation) or 2.7% (under the 70-30 allocation). This demonstrates the potential performance enhancement from the use of a dynamic PLR allocation framework over static PLR allocation.
·   For static and mobile UEs, the same considerations as in Example 1 above apply. As such, once the UL and DL PLR values have been set as per the dynamic allocation policy, there is no need to change them for a reasonably long period of time and the frequency of PLR updates is expected to be low.
Example 3: Sender in Poor Coverage (UL), Receiver in Poor Coverage (DL)
·   EVS and EVS-CA are negotiated as codecs for the session. Thus, MaxPLR for the end-to-end connection is 9%, as per Table 5.1. 

·   Consider two static PLR allocation schemes for reference toward the performance comparison. A 50-50 static PLR allocation policy would set both DL PLR and UL PLR to 4.5%. A 70-30 static allocation policy would set DL PLR to 2.7% and UL PLR to 6.3%.

·   Due to very poor coverage on both the sender and receiver sides, EVS-CA mode needs to be used based on the MTSI client adaptation. End-to-end PLR budget needs to be allocated very carefully between DL PLR and UL PLR as SRVCC may be triggered on both ends due to poor coverage conditions and determining the optimal DL PLR and UL PLR can help to sustain the LTE voice connections on both ends for a longer amount of time.
·   As part of the dynamic PLR allocation, both UEs will seek to use from the available end-to-end PLR budget as much as possible. As such, it is likely that both UEs will request a significant portion from the available end-to-end PLR budget. This may lead to back and forth exchanges between the UEs on the dynamic PLR allocation. The UEs may agree on a DL and UL PLR allocation that will fulfil the PLR demands on both links. In case of no agreement, a fallback to the static PLR allocation policy would be more suitable in this scenario. 
Example 4: Sender in Good Coverage (UL), Receiver in Good Coverage (DL)
·   EVS and EVS-CA are negotiated as codecs for the session. Thus, MaxPLR for the end-to-end connection is 9%, as per Table 5.1. 

·   Consider two static PLR allocation schemes for reference toward the performance comparison. A 50-50 static PLR allocation policy would set both DL PLR and UL PLR to 4.5%. A 70-30 static allocation policy would set DL PLR to 2.7% and UL PLR to 6.3%.

·   Due to good coverage conditions on both the sender and receiver sides, EVS mode is used based on the MTSI client adaptation. The likelihood of triggering SRVCC is quite small in this setting. As such, static PLR allocation and dynamic PLR allocation yield the same result.
Bi-Directional Communication Considerations

The relevant MTSI scenario of when one UE is in good coverage, say UE1, and other UE is in poor coverage, say UE2, is the combination of Examples 1 and 2 above. In particular, Example 1 would be applicable for the RTP media streamed from UE2 to UE1, and Example 2 would be applicable for the RTP media streamed from UE1 to UE2, as part of the MTSI voice call. 
Table Z1 illustrates the corresponding PLR allocations for the static PLR allocation (50:50 and 70:30) and dynamic PLR allocation strategies described in Examples 1 and 2. As such, SRVCC for the poor coverage UE (i.e., UE2) is governed by the DL PLR and UL PLR thresholds in the third and fourth rows of Table Z. It can be seen that dynamic PLR allocation strategy leads to a significant increase in the DL and UL PLR thresholds to serve as SRVCC triggers. In particular, for the poor coverage UE (UE2 in this example), the measured DL PLR and UL PLR values are likely to be high. As such, SRVCC would be triggered when measured DL PLR or UL PLR exceeds 4.5% in the 50:50 static PLR allocation scenario. Likewise, SRVCC would be triggered when measured DL PLR exceeds 2.7% or measured UL PLR exceeds 6.3% in the 70:30 static PLR allocation scenario. For dynamic PLR allocation, SRVCC would only be triggered when measured DL PLR or UL PLR exceeds 8.5%. This demonstrates that, compared to the static allocation strategies, the dynamic PLR allocation strategy will allow further delaying the SRVCC handover for the poor coverage UE, provided that the remote end UE experiences sufficiently good coverage. 
Table Z1 – Comparison of Static and Dynamic PLR Allocation Strategies
	Parameter
	50:50 Static PLR Allocation
	70:30 Static PLR Allocation
	Dynamic PLR Allocation

	DL PLR threshold at UE1 (Good Coverage UE)
	4.5%
	2.7%
	Variable (0.5% for Examples 1 and 2)

	UL PLR threshold at UE1 (Good Coverage UE)
	4.5%
	6.3%
	Variable (0.5% for Examples 1 and 2)

	DL PLR threshold at UE2 (Poor Coverage UE)
	4.5%
	2.7%
	Variable (8.5% for Examples 1 and 2)

	UL PLR threshold at UE2 (Poor Coverage UE)
	4.5%
	6.3%
	Variable (8.5% for Examples 1 and 2)


Sample Timeline of Events with Static and Dynamic PLR Allocation

In Table Z2, a sample timeline of events with static and dynamic PLR allocation strategies is presented based on the setup described in Examples 1-4, and resulting DL PLR and UL PLR thresholds presented in Table Z1. The table presents a sample set of the measured DL PLR and UL PLR values on both ends of the link during an MTSI voice call between UE1 and UE2. In this example, UE1 is placed close to the eNB to have good coverage, while UE2 is farther away from the eNB to experience poor coverage. Measured DL PLR and UL PLR values for UE1 and UE2 were obtained in a system-level simulation environment considering the Urban Macrocell (UMa) deployment scenario of the IMT-Advanced evaluation methodology [X] with UE mobility at 3km/h, using a 2x2 antenna configuration for DL, 1x2 antenna configuration for UL and an inter-site distance (ISD) of 500m. Moreover, the simulation configuration was established based on the VoIP evaluation methodology of [X]. 
For the dynamic PLR allocation, the agreed UL/DL PLR ratios in the two directions are also presented. The first UL/DL PLR ratio number in the table is for UL PLR at UE2 and DL PLR at UE1, and the second UL/DL PLR ratio number is for UL PLR at UE1 and DL PLR at UE2.

For the 50:50 static PLR allocation policy, based on the PLR thresholds in Table Z1, SRVCC is triggered at time = 2s. For the 70:30 static PLR allocation policy, based on the PLR thresholds in Table Z1, SRVCC is triggered at time = 6s.  The dynamic PLR allocation is able to adaptively select the UL/DL PLR ratios with varying link conditions and is able to avoid SRVCC during the entire 10s period. In this case, given the extremely good DL/UL coverage conditions for UE1, SRVCC is avoided by maintaining the same dynamic PLR allocation over the entire 10s period.

Table Z2 – Sample Timeline with Static and Dynamic PLR Allocation Strategies
	Parameter
	Time =2 s
	Time = 4s
	Time = 6s 
	Time = 8s
	Time = 10s

	Measured DL PLR at UE1 
	0%
	0%
	0%
	0%
	0%

	Measured UL PLR at UE1 
	0%
	0%
	0%
	0%
	0%

	Measured DL PLR at UE2 
	2.7%
	2.2%
	5.9%
	3%
	2%

	Measured UL PLR at UE2 
	4.6%
	2.6%
	6.7%
	5.2%
	3.7%

	Outcome of 50:50 Static PLR Allocation
	SRVCC triggered
	
	
	
	

	Outcome of 70:30 Static PLR Allocation
	No SRVCC triggered
	No SRVCC triggered
	SRVCC triggered
	
	

	Outcome of Dynamic PLR Allocation
	Agree on 80:20 & 20:80, No SRVCC triggered
	Maintain 80:20 & 20:80, No SRVCC triggered
	Maintain 80:20 & 20:80, No SRVCC triggered
	Maintain 80:20 & 20:80, No SRVCC triggered
	Maintain 80:20 & 20:80, No SRVCC triggered


In Table Z3, another sample timeline of events with static and dynamic PLR allocation strategies is presented based on the setup described in Examples 1-4, and resulting DL PLR and UL PLR thresholds presented in Table Z1. In this example, both UE1 and UE2 are assumed to experience coverage issues. Otherwise, the same simulation setup used to generate the results in Table Z2 was used.

For the dynamic PLR allocation, the agreed UL/DL PLR ratios in the two directions are also again presented. The first UL/DL PLR ratio number in the table is for UL PLR at UE2 and DL PLR at UE1, and the second UL/DL PLR ratio number is for UL PLR at UE1 and DL PLR at UE2. To consider as few configurations as possible, UL/DL PLR ratios are constrained such that the numerator and denominator values are to be multiples of 10, i.e., leading to configurations such as 50:50, 40:60, 30:70, etc.

For the 50:50 static PLR allocation policy, based on the PLR thresholds in Table Z1, SRVCC is triggered at time = 2s. For the 70:30 static PLR allocation policy, based on the PLR thresholds in Table Z1, SRVCC is triggered at time = 6s.  The dynamic PLR allocation is able to adaptively select the UL/DL PLR ratios with varying link conditions and is able to avoid SRVCC during the first 8s. During time=10s, none of the constrained UL/DL PLR ratios would lead to SRVCC PLR thresholds that fall below the measured PLR values, and hence SRVCC is triggered. Otherwise, an UL/DL PLR allocation of (45:55) & (70:30) could have prevented SRVCC at time=10s as well.

Table Z3 – Another Sample Timeline with Static and Dynamic PLR Allocation Strategies
	Parameter
	Time =2 s
	Time = 4s
	Time = 6s 
	Time = 8s
	Time = 10s

	Measured DL PLR at UE1 
	2.2%
	2%
	1.8%
	3.5%
	4.6%

	Measured UL PLR at UE1 
	3.6%
	3.5%
	2.4%
	3.4%
	6.3%

	Measured DL PLR at UE2 
	2.7%
	2.2%
	5.9%
	3%
	2%

	Measured UL PLR at UE2 
	4.6%
	2.6%
	6.7%
	5.2%
	3.7%

	Outcome of 50:50 Static PLR Allocation
	SRVCC triggered
	
	
	
	

	Outcome of 70:30 Static PLR Allocation
	No SRVCC triggered
	No SRVCC triggered
	SRVCC triggered
	
	

	Outcome of Dynamic PLR Allocation
	Agree on 70:30 & 50:50, No SRVCC triggered
	Maintain 70:30 & 50:50, No SRVCC triggered
	Agree on 80:20 & 30:70, No SRVCC triggered
	Agree on 60:40 & 50:50, No SRVCC triggered
	SRVCC triggered
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