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1 Introduction
In this contribution, we provide inputs on the issue of PRACH retransmission for SRS switching based on the following discussions in the previous meeting
R2-1913956	Correction on PRACH re-transmission for SRS carrier switching	Huawei, HiSilicon, MediaTek	CR	Rel-16	38.321	15.7.0	0668	1	F	TEI16
- 	LG think UE behaviour is changed, and wonder if this LTE agreement is still valid for NR. Huawei think that PRACH will indeed impact UL transmissions, so the motivation is the same for NR. 
- 	QC agree with the intention, but have some concerns on the TP. 
There is support to do this

[107bis#48][NR TEI16] Correction on PRACH re-transmission for SRS carrier switching (Huawei)
	Correction on PRACH re-transmission for SRS carrier switching 
	Intended outcome: Agreeable CR for next meeting
	Deadline: Next Meeting

2	Discussion
2.1	Introduction
For the PRACH procedure in SRS carrier switching scenario, the following agreements were achieved in LTE for SRS-only SCell without PUSCH:
[image: cid:image001.png@01D50710.D926D690]
As can be seen above, no autonomous retransmission of PRACH can be done by the UE if the UE does not receive RAR and this has been captured as follows in section 5.1.4 of 36.321:
[image: cid:image002.jpg@01D50710.D926D690]
The reason behind this agreement and the highlighted MAC spec in LTE is that, in case of SRS switching, to acquire uplink timing, the UE may need to transmit PRACH on the SRS CC if it is configured in a different TAG and this can be triggered by PDCCH order from the network. However, when PRACH is autonomously transmitted without network indication, the UL transmission on the other CCs will be impacted and it will influence the network scheduling. Based on this, UE should not perform autonomous transmission of PRACH without PDCCH order to avoid interruptions to the other CCs. 

However, in the current R15 MAC, SRS carrier switching is not fully captured based on the above agreements. Based on the current spec, the UE will retransmit the RACH based on the previous indicated PRACH resource by PDCCH order for RACH retransmission. This will lead to the above un-desirable situations.

In the last RAN2#107bis, it has been agreed that this issue needs to be addressed. In the following, we will discuss how this issue should be addressed in detail and conclude the discussion with an agreeable CR for the next meeting.
2.2  Technical Issues
For the current spec, when RACH procedure is triggered by PDCCH order, the following spec applies and there can be two interpretations:
· Opt1: The UE takes the RACH procedure as a new RACH procedure when receiving the PDCCH order and the procedure goes to Section 5.1.1 (Random Access Procedure Initialization) in TS 38.321, where the state variables are re-initialized.
· Opt2: The UE continues with the previous RACH procedure, (i.e. goes to Section 5.1.2 for RACH resource selection)

	[bookmark: _Toc20428275]5.1.1	Random Access procedure initialization
The Random Access procedure described in this clause is initiated by a PDCCH order, by the MAC entity itself, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000.
======omitted=====
When the Random Access procedure is initiated on a Serving Cell, the MAC entity shall:
1>	flush the Msg3 buffer;
1>	set the PREAMBLE_TRANSMISSION_COUNTER to 1;
1>	set the PREAMBLE_POWER_RAMPING_COUNTER to 1;
1>	set the PREAMBLE_BACKOFF to 0 ms;



2.2.1 Question 1a
Which Option do companies prefer for the interpretation of the above text in terms of RACH procedure and PDCCH order? Is there any clarification needed whichever option is chosen?

	Company
	Comments

	Huawei, HiSilicon
	Option2 is preferred and if option1 is chosen, power ramping/ preamble transmission counter/back off state variable will be re-initialized for every PRACH retransmission and these functionalities would be disabled.

However, some clarifications are needed because the current spec seems more aligned with option1.

	Samsung
	We prefer Option 1 with additional condition, considering the legacy procedure.
We agree that the UE should continue the Random Access procedure if it receives another PDCCH order with the same ra-PreambleIndex, ra-ssb-OccasionMaskIndex, SS/PBCH index, and UL/SUL indicator (if UE is configured with this new Rel-16 behavior). From our understanding, this behavior is same as in LTE, and in LTE, it can be inferred from the text 'delay the subsequent Random Access transmission until the Random Access Procedure is initiated by a PDCCH order with the same ra-PreambleIndex and ra-PRACH-MaskIndex'. Then, perhaps no additional clarification would be needed for NR as well (except adding additional NR-specific parameters at the end: SS/PBCH index and UL/SUL indicator).

	CATT
	It seems some clarification in the spec is needed. With the current spec, it seems option 1 is the interpretation. But then the question is whether we’d reuse LTE behavior when PDCCH order provides same PRACH resource as the ongoing one. In our understanding there is no big issue if we reuse such behavior. So as Samsung described above, if the provided resources are the same then UE continues with the ongoing procedure. And if the resources are different, we go to Q3. 




In LTE, there is a restriction that the PDCCH order has to indicate the same preamble index and RO mask for triggering the PRACH retransmission. However, we think for NR, this restriction may not be needed anymore. 
2.2.2 Question 1b
Do companies think the same restriction in LTE should apply for NR that only when the PDCCH order indicates the same preamble index and mask index that the UE is allowed to retransmit the preamble on PRACH?
	Company
	Y/N
	Reason

	Ericsson
	Y
	With the restriction the network may either
· Make the UE power ramp by issuing the same PDCCH order; or
· Make the UE restart RA by issuing a new PDCCH order.
What’s the gain from removing the restriction? 
We disagree with the interpretation from the rapporteur that the procedure will always be re-initiated upon receiving a PDCCH order, but if that is the common interpretation among companies, we should consider updating that part of the specification instead of removing an important functionality like power ramping.

	Huawei, HiSilicon
	N
	According the legacy LTE spec, the UE would ignore the PDCCH order if the preamble index/RO are different from the previous PRACH transmission and continue to delay the PRACH transmission. This may not be necessary. Especially for NR, consider the scenario when the UE moves during the RACH transmission and the network preferably would change the beam pair for the UE. While if the UE sticks to the beam for the initial PRACH transmission, the network may not receive the preamble transmission anymore.  Instead, without the restriction, the UE can still continue with the previous UE variables (i.e., power ramping counter), but the network can indicate new preamble/RO mask/SSB index.

	Samsung
	Y
	See answer for Q1a above.

	CATT
	Yes
	



According to the TS 38.212, the following information is indicated to the UE with PDCCH order:
[image: ]

It can be observed that, in addition to preamble index and PRACH occasion mask index, the UL/SUL indicator and SSB index are also included in the PDCCH order. With the same rationale, if preamble index and PRACH occasion mask index are restricted to the same as previous PRACH transmission, it seems natural that the same restriction should also be applied for SSB index and SUL/UL indicator.

2.2.3 Question 2
If the answer to the Question 1b is Yes, do companies also think that the SSB index and UL/SUL indicator should also be the same as previous PRACH transmission by PDCCH order?
	Company
	Y/N
	Reason

	Ericsson
	Y
	It makes sense from the overall design objective that if the UE receives the same PDCCH order, it ramps the power.

	Huawei, Hisilicon
	Y
	

	Samsung
	Y
	See answer for Q1a above.

	CATT
	yes
	




In the current MAC spec, the following note is captured that there should be only one PRACH procedure ongoing for a certain MAC entity. 
	NOTE 1:	If a new Random Access procedure is triggered while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).



This note is mainly for the case when the UE internally triggers the RACH procedure (e.g., in case of TA expiry, SR failure) in which case the network does not know the ongoing RACH procedure in the UE. While for the case when RACH is triggered by PDCCH order, the network knows the ongoing RACH procedure in the UE. At this time, for the UE, it should clearly follow the new RACH procedure indicated by the network instead of choosing one PRACH procedure based on UE implementation. 

2.2.4 Question 3
Do companies agree that the UE should follow the new PDCCH order triggering the PRACH transmission in SRS switching if there is already an ongoing RACH procedure triggered by the previous PDCCH order?
	Company
	Y/N
	Reason

	Ericsson
	N
	First of all, the question is ambiguous with respect to the RA procedure being triggered by PDCCH order for SRS-only SCell, any PDCCH order, or some other trigger. Perhaps we could construct the following cases:
1-1: The ongoing RA process was triggered by something else than PDCCH order and the interrupting RA process was triggered by something else than PDCCH order:
1-2: The ongoing RA process was triggered by something else than PDCCH order and the interrupting RA process was triggered by PDCCH order not on SRS-only SCell:
1-3: The ongoing RA process was triggered by something else than PDCCH order and the interrupting RA process was triggered by PDCCH order on SRS-only SCell:
2-1: The ongoing RA process was triggered by PDCCH order not on SRS-only SCell and the interrupting RA process was triggered by something else than PDCCH order:
2-2: The ongoing RA process was triggered by PDCCH order not on SRS-only SCell and the interrupting RA process was triggered by PDCCH order not on SRS-only SCell:
2-3: The ongoing RA process was triggered by PDCCH order not on SRS-only SCell and the interrupting RA process was triggered by PDCCH order on SRS-only SCell:
3-1: The ongoing RA process was triggered by PDCCH order on SRS-only SCell and the interrupting RA process was triggered by something else than PDCCH order:
3-2: The ongoing RA process was triggered by PDCCH order on SRS-only SCell and the interrupting RA process was triggered by PDCCH order not on SRS-only SCell:
3-3: The ongoing RA process was triggered by PDCCH order on SRS-only SCell and the interrupting RA process was triggered by PDCCH order on SRS-only SCell:
For all these nine cases, the current UE behavior is unspecified, i.e., it is left for implementation. We are not sure it would be fruitful to change this. The complexity quickly increases as it is not possible to know the background for the ongoing RA procedure and specify suitable actions for all possible scenarios.
Thus, we think it is better to leave this UE behavior unspecified, even though the proposed UE behavior seems beneficial in the case outlined by the rapporteur.

	Huawei, Hisilicon
	Y
	The issue does not apply anymore if the PRACH retransmissions triggered by different PDCCH order is considered to be under the same RACH procedure, i.e, Option2 is chosen in Question1a.

However, if Option1 is chosen that the RACH retransmissions are considered to be under different RACH procedure, we think it should not be up to the UE implementation to chose the RACH procedure. For example, if a more suitable new beam is indicated for the new RACH procedure while, up to the UE implementation, the UE still chooses the old beam in the old RACH procedure, the network may not be able to receive the preamble. 

	Samsung
	N
	We can leave it to the (sensible) UE implementation. Also, as in our answer above, UE can re-initiate the Random Access procedure if any parameter (including the SSB index) is different from the previous one. This behavior is similar (not same) to the existing one (e.g. to ramp up the power only if the beam is same as the previous one).

	CATT
	N
	In our understanding the current spec leaves this to UE implementation. There seems to be no big issue with that. 



2.3	Editorial issues
In the MAC specification, the wording “SRS-only SCell”, has not been defined. It has also appeared in the section 5.1.4 for RAR reception, as follows:
	3>	else:
4>	apply the following actions for the Serving Cell where the Random Access Preamble was transmitted:
5>	process the received Timing Advance Command (see clause 5.2);
5>	indicate the preambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);
5>	if the Serving Cell for the Random Access procedure is SRS-only SCell:
6>	ignore the received UL grant.
5>	else:
6>	process the received UL grant value and indicate it to the lower layers.



In the above mentioned change for autonomous PRACH re-transmission, we also restrict the condition that this is only applicable for “SRS-only SCell”. The question is do companies think it is necessary to give a formal definition for “SRS-only SCell” and is is proper to be defined as “SCell whose uplink is configured with SRS but without PUSCH”.

2.3.1 Question 4
Is it necessary to give a definition for “SRS-only SCell” as “SCell whose uplink is configured with SRS but without PUSCH”?

	Company
	Y/N
	Reason/Proposed definition

	Ericsson
	
	The proposal is a good start, but to make it more precise we could look to the RRC configuration of an SRS-only SCell. We note that according to RRC there is a field in the UplinkConfig of an SCell called carrierSwitching. Maybe the definition of SRS-only SCell could be something like
SRS-only SCell - SCell configured with uplinkConfig with carrierSwitching.
We also note that the term “PUSCH-less SCell” exists in RRC.

	Huawei, Hisilicon
	Y
	But it may not be accurate to say “SRS-only SCell” either, since it is possible that when two UL carriers are configured, it is possible to configure SRS switching on one UL carrier while PUSCH on another UL carrier. 

It seems more proper to say “SRS-only UL carrier” or “SRS-only uplink” and define it as “UL carrier that is configured with SRS but without PUSCH”.

	Samsung
	
	We do not have a strong view but think the existing text is okay as it does not create any ambiguity. If majority wants to make change, Ericsson's suggestion (i.e. to replace it with 'PUSCH-less SCell as defined in TS 38.331 [5]' (or 'not configured with pusch-Config') is also fine with me.



3	Summary and Proposals
[bookmark: _In-sequence_SDU_delivery]Based on the email discussions, we have achieved the common understand that preamble index and RACH occasion mask index should be the same as the previous RACH transmission shall be retained. For the new UL/SUL indicator, it should be the same as previous RACH transmission. However, for SSB index, it can be different from previous RACH transmission. Upon all these, the following proposals are made,
Proposal 1: a note is added to clarify that if a PDCCH order with the same preamble index, RACH occasion mask index and UL/SUL carrier indicator, the RACH procedure is not initialized again, not considered as a new RACH procedure, but move to the RACH resource selection.
Proposal 2: Clarify that for SRS carrier switching, the UE should not re-initiate PRACH autonomously, but to wait for the PDCCH order with the same ra-PreambleIndex, ra-ssb-OccasionMaskIndex and UL/SUL indicator.
A draft CR is provided based on the result of the email discussion as in [3].
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For switching and new behavior for RACH:

* Switching for RACH
~ Switching-from CC: same as SRS and no additional configuration
~  Switching-to CC: based on PDCCH order

+ PRACH
~ No autonomous Re-Tx of PRACH if UE does no receive RAR
~ Re-transmission is achieved by monitoring PDCCH order
~ Power ramping up follows the current procedure
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- ifin this Random Access procedure, the Random Access Preamble was selected by MAC

- based on the backoff parameter, select a random backoff time according to a uniform distribution between 0
and the Backoff Parameter Value;

- delay the subsequent Random Access transmission by the backoff time;
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If the-CRC of the DCI format-1_0-is scrambled by C-RNTI and the "Frequency domain resource assignment" field
are of all ones, the DCI format 1_0-is for random access procedure initiated by a PDCCH order, with all remaining
fields setas follows:»

- -+ Random-Access Preamble index—6-bits-according to ra-Preamblelndex-in-Subclause5.1.2-of [8, TS38.321]~

- + UL/SUL indicator—1 bit. If the value-of the "Random-Access Preamble-index" is not all zeros-and if the UE is
configured with supplementaryUplink in ServingCellConfigin the cell, this field-indicates which UL carrier in
the-cell to transmit the PRACH according to Table 7.3.1.1.1- 1; otherwise, this fieldis reserved.

- -+ SS/PBCH index—6-bits. If the value-of the-"Random-Access Preamble-index"-is-not-all zeros, this field indicates
the-SS/PBCH that-shall-be used to-determine the RACH occasion for the PRACH transmission; otherwise, this
field-is reserved.~

-+ PRACH Mask index —4 bits. If the value of the "Random-Access Preamble index"is not all zeros, this field
indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH
transmission, according to-Subclause 5. 1.1 of [8, TS38.321]; otherwise, this field is reserved.

- -+ Reservedbits—10 bits-




