Page 1



3GPP TSG-RAN4 #92bis
R4-1911336
Chongqing, China, 14th Oct - 18th Oct 2019
Title:

On undetermined Tx DC location
Source:


Anritsu Corporation
Agenda Item:


6.5.4.5
Document for:


Approval
1.
Introduction
RAN WG4 received the reply LS from RAN1 [1] on the request from RAN4 to omit using the value 3301 which indicates “Undetermined position within the carrier” in the UplinkTxDirectCurrentBWP IE. Since the reply LS indicates to keep the value 3301, we would like to invite a discussion again to choose the alternative option including the new option. Detailed background of the issue is described in the previous paper [2].
2.
Discussion
2.1 Reply from RAN1 and their analysis
 The reason that the corresponding IE needs to keep the value 3301 is explained in the reply LS [1] and also in the summary of the discussions in RAN1 [3]. Related texts are extracted below.
-----Extract of reply LS [1]-----
If UEs are not allowed to report “Undetermined position within the carrier”, i.e. the value 3301 for parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, RAN1 has identified an issue for the case of intra-band contiguous CA with some CCs activated/deactivated. To be specific, when CCs are deactivated, reducing the UE RF BW should be allowed in order to reduce UE power consumption, which potentially resulting in variable UE Tx DC location. Other use cases may also exist.
-----End of Extract -----
-----Extract of detailed information from [3] -----

	Company
	View

	Qualcomm
	“Undetermined position within the carrier” was added to cover cases such as intra-band contiguous CA with some CCs activated/deactivated.  In order to reduce power consumption, reducing the RF BW should be allowed when CCs are deactivated, potentially resulting in variable DC location. Other use cases may also exist. 

Our view is that RAN1 should inform RAN4 that the value ”Undetermined position within the carrier” should be kept.

	MediaTek
	We also think “Undetermined position within the carrier” is useful for reduced UE power consumption in intra-band contiguous UL CA with different number of activated carriers. To achieve this, a UE would change its channel bandwidth as well as its Tx DC location for the signal transmission over different number of activated carriers. Then, a UE would need to report Tx DC locations for all possible combinations, which is not feasible because there could be over 100 combinations. For example, if there is intra-band contiguous UL CA with 3 carriers and each carrier has 5 UL BWPs, UE would need to report Tx DC locations for ([image: image2.png]C3 x5+ C3 x52 +5% =215



 combinations, considering 1, 2 & 3 activated carriers. Existing RAN2 spec can’t support such report & it’s also not feasible to report Tx DC locations for such a large number of combinations from UE perspective.
Therefore, we think “Undetermined position within the carrier” should be kept and RAN1 should send an LS to inform RAN4 about the above information and ask RAN4 to reconsider the decision.

	Huawei, HiSilicon
	Not sure if the current Rel-15 reporting mechanism for Tx DC location can sufficiently support intra-band contiguous UL CA. Because the value 3301 means “Undetermined position within the carrier” instead of “within the carrier combination”. If only one of UL CA cells is reported with “Undetermined position within the carrier” and the rest cells are reported with “Outside the carrier”, then the gNB can assume single Tx DC shared by UL CA cells. Otherwise, the gNB assume more than one Tx DC applied which is similar to inter-band UL CA case. However, only single Tx DC exists in practice for intra-band contiguous UL CA. Current Rel-15 UL Tx DC reporting mechanism seems not allow UE to report single Tx DC whose variable location can be across cells.


-----End of extract -----
Observation 1: There is a case that UE may deactivate / activate intra-band contiguous CA with some CCs to reduce its power consumption in the real network. Thus a UE would need to report Tx DC locations for all possible combinations, could be over 100 combinations depending on the number of CCs.
2.2 Possible options to handle the value 3301
Options which were discussed in the previous paper [2] are excerpted below.

Option 1: Mandate a UE vendor declaration in the test specification (TS 38.521-x).

Option 2: Define a default assumption of DC location in a channel.

Option 3: Omit testing carrier leakage.

Option 4: Remove the description of the value 3301 from the parameter txDirectCurrentLocation. 

 Comparison of each option is already stated in [2]. And the reason that option 4 was chosen in RAN4 #91 was because only option 4 can resolve the issue both from the conformance test and network operation perspective. However considering the reply from RAN1 and also if we focus only on the conformance test aspects, we assume Option 1 can be the alternative next to option 4. Here we show our view for the reason that we exclude option 2 and 3 as follows.
Reason for exclusion of Option3

If we omit testing carrier leakage, as we already stated some of disadvantages in [2], we have to accept either of the following choices.
1) Carrier leakage and in-band emission test cases are noted as inconclusive. EVM and EVM equalizer spectrum flatness might fail since the data process to remove the carrier leakage is not performed.
· Can RAN4 accept that situation in a case the value 3301 is sent?
2) To avoid the failure of EVM and EVM equalizer spectrum flatness, tighten the minimum requirement of carrier leakage, such as -40 dBc relative limit.
· Can UE vendors achieve that tightened requirement?
Reason for exclusion of Option 2
This is rather similar to the reason for exclusion of Option 2. Suppose if the DC location is not aligned with the default assumption, then the carrier leakage and EVM may fail unless the carrier leakage is small enough.

Looking at reasons above, the remaining option 1 can be the alternative. For additional information, we have a similar precedent with category M requirements to mandate declaring the DC location.

Observation 2: Considering the influence to EVM and EVM equalizer spectrum flatness, except for Option 4, only Option 1 can solve the testability issue. However the issue remains in the actual network operation. 
2.3 Consideration of additional option 
 In addition to the options above, we would raise another option 5 this time. Since the reason that RAN1 cannot accept stopping the use of value 3301 is based on the actual network operation, it is worth confirming if we can allow the usage of value 3301 only during the actual operation. In other words, since we define test conditions during the conformance test (including BWP), the UE might be able to report the DC location during the test mode. Thus the option 5 could be as follows.

Option 5: Allow the use of value 3301 only during the actual network operation.  
With considerations above, we make a proposal as follows.

Proposal 1: Decide options from following 2 choices in this meeting.
a) Choose option 1 and send an LS to RAN5 on the decision to mandate a declaration of DC location.

b) Send the reply LS to RAN1 again and confirm if there is an issue to achieve option 5.


3. Conclusion
In this contribution we discussed an alternative option against the issue that the value 3301 is kept in the UplinkTxDirectCurrentBWP IE.
Observation 1: There is a case that UE may deactivate / activate intra-band contiguous CA with some CCs to reduce its power consumption in the real network. Thus a UE would need to report Tx DC locations for all possible combinations, could be over 100 combinations depending on the number of CCs.
Observation 2: Considering the influence to EVM and EVM equalizer spectrum flatness, except for Option 4, only Option 1 can solve the testability issue. However the issue remains in the actual network operation. 
Proposal 1: Decide options from following 2 choices in this meeting.
a) Choose option 1 and send an LS to RAN5 on the decision to mandate a declaration of DC location.

b) Send the reply LS to RAN1 again and confirm if there is an issue to achieve option 5.
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